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TABULAR TRAJECTORY DATA FOR ZERO-DAY STOPOVER TIME 
4,O Introduction 
The trajectory data are presented chronologically and are organized by 
holding stopover time, total mission duration, and Mars arrival date constant 
while varying Earth departure date in increments of 10 days. Next, the Mars 
arrival date is varied, also in increments of 10 days, followed by variations 
in total mission duration in increments of 40 days. Smaller increments in 
mission duration were felt unnecessary because most parameters of interest tend 
to vary smoothly with mission duration so that simple interpolation between 
points yields sufficient accuracy for most mission studies. If greater accu- 
racy is required (e.g., for detailed launch window studies) fine grid data are 
available on the master magnetic tape discussed in the Appendix of NASA SP-35, 
Part 6. 
Occasionally there exist multiple solutions for a given set of the four inde- 
pendent parameters--Earth launch date, Mars arrival date, mission duration, 
and stopover time. Each of the multiple solutions belongs to a different 
family and corresponds to a distinct Venus swingby date. When multiple 
solutions do occur, they are tabulated chronologically in terms of swingby 
date, The direct leg of the round trip mission is precisely the same for the 
multiple solutions and is simply repeated for each case. 
Unlike the contour charts of Section 3, which present data for only the m o s t  
favorable family of swingby solutions in each opportunity, the tables of tra- 
jectory data that follow contain solutions from several families in many of 
the opportunities. Any family of solutions located in the date ranges speci- 
fied in Table 1-2 is represented in the tabular data. The specific round trip 
missions that are included in the tabulation were selected in the following 
manner. With the aid of sets of preliminary contour charts and information 
contained in the literature, a range of mission durations of interest was 
i 
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defined f o r  each opportunity. 
t he  round t r i p  missions consis t ing of a l l  possible combinations of the  dir- 
ec t  and swingby t r a j e c t o r i e s ,  with passage distances greater than 0.95 Venus 
radii, were formed f o r  t he  th ree  stopover t i m e s  at 40 day increments over 
the selected ranges i n  mission duration, As the  round t r i p  missions were 
formed, the  t o t a l  mission ve loc i t i e s  for  both propulsive and aero braking 
at M a r s  were evaluated, and all the  t r a j ec to ry  data were s tored  on tape.  
The minimum mission ve loc i t i e s  were then defined f o r  each mission duration 
and stopover t i m e  and w e r e  used t o  prepare the  mission ve loc i ty  p lo t s  of 
Section 3. 
w a s  then defined fo r  each stopover t i m e  and w a s  established as the lower of 
the  following a l te rna t ives ;  (1) t h e  minimum mission ve loc i ty  f o r  the  sho r t e s t  
mission duration under consideration i n  each opportunity plus two kilometers 
per second, or (2) 22 kilometers per second. 
round t r i p  missions w a s  edited and only those missions f o r  which t h e  propul- 
s ive  braking mission veloci ty  is less than t h e  predetermined l i m i t  are inclu- 
ded i n  the  tabulation. 
These ranges are presented i n  Table 4-1. Then, 
A limit t o  the  mission veloci ty  f o r  propulsive braking at Mars 
Final ly ,  t he  magnetic tape of 
TABLE 4-1 









































The t r a j ec to ry  data consis ts  of four pr inted l i n e s  per round t r i p  mission. 
The first three  l i n e s  describe each l e g  of t h e  round t r i p  t r a j ec to ry  i n  t h e  
order t h a t  each l e g  takes place. 
parameters, mission ve loc i t i e s ,  and l i gh t ing  conditions at a r r iva l .  
The fourth l i n e  contains various swingby 
A t  t h e  
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top of each page the stopover time is printed in the left corner, the oppor- 
tunity is printed in the center, and the mission duration and first Mars 
arrival date (both Julian and calendar) is printed on the right. Immediately 
below ihis is printed the four line format describing the trajectory data, 
followed by the trajectory data itself. Missions representing multiple solu- 
tions and changes in Earth launch date are separated only by a blank line, 
whereas any change in Mars arrival date is indicated by a horizontal line. 
Each different mission duration is begun at the top of a new page. Data are 
presented for zero-, 30-, and 60-day stopover times., The data for the zero- 
day stopover time are presented in this section while the 30-day and 60-day 
data are presented in Sections 5 and 6 (Supplements B and C), respectively. 
In the margins of the pages of tabular data are placed symbols beside those 
missions which were used in the mission velocity plots of Section 3. An 
asterisk in the margin denotes a mission within the family of solutions selected 
for graphical presentation which yields the minimum mission velocity for a 
particular mission duration using propulsive braking at Mars; a circle repre- 
sents a corresponding case for aerodynamic braking at Mars. There will occa- 
sionally exist in some opportunities mission durations for which no mission is 
specifically indicated as the one used in the mission velocity plots. This is 
because the particular mission that yielded the point on the mission velocity 
plot was subsequently deleted from the tabular data because it violated the 
limit on propulsive braking mission velocity. The fact that such missions are 
not contained in the tabular data should cause no concern since the high 
velocities that resulted in their deletion would ultimately have prevented their 
serious consideration as favorable candidate missions. 
Below are listed the symbols used in the format, followed by the definition 




Julian date (minus 240 0000) at Earth launch. 
SWNGBY Julian date (minus 240 0000) at Venus swingby. 
ARRIVE Julian date (minus 240 0000) at Mars arrival. 
3 
Definition 







T i  
v i  
PSI i 
Ju l ian  date (minus 240 0000) at Earth return.  
Hyperbolic excess speed a t  t h e  ith event" 
normalized t o  t h e  Earth 's  mean o r b i t a l  speed. (EHOS) 
Right ascension of hyperbolic excess velocity 
vector (hyperbolic asymptote) as it emerges %ran 
the planet ' s  sphere of influence a t  the ith event; 
measured along the loca l  planetary equator eastward 
from t he  "vernal equinox ," i .e.,  where the  Sun's 
apparent path rises above the  departure planet ' s  
equator. For Venus, since the or ientat ion of t h e  
planetary North Pole is unknown, the equator has 
been assumed coplanar with the o rb i t  of Venus, and 
the  "vernal equinox" of Venus is taken in  the  
d i rec t ion  of its o r b i t a l  perihelion. (DEGREES) 
Declination of hyperbolic excess veloci ty  vector 
as it emerges from the planet ' s  sphere of influ- 
ence a t  the  ith event, measured posi t ively north- 
ward and negatively southward from t h e  planet ' s  
equator. (DEGREES 1 
Incl inat ion of t r ans fe r  orbi t  t o  o rb i t  of planet 
encountered a t  ith event, measured pos i t ive  i f  
motion i s  f r o m  South t o  North at encounter and 
negative i f  motion is f'rm North t o  South at 
encounter; zero corresponds t o  motion i n  t h e  o rb i t  
plane i n  the d i rec t ion  of motion of t h e  planet.  
Heliocentric speed a t  the ith event normalized t o  
t h e  E a r t h ' s  mean o r b i t a l  speed. (EMOS) 
Heliocentric t r a j ec to ry  path angle at t h e  i 
measured counterclockwise f3-m the outward helio- 
cent r ic  radius  vector t o  the hel iocentr ic  velocity 
vector at departure and measured clockwise from the  
inward hel iocentr ic  radius vector t o  the  hel iocentr ic  
veloci ty  vector at a r r iva l .  
(DEGREES 
(DEGREES 1 
t h  event, 
See Figure 4-1. 
*An event cons is t s  of either a r r i v a l  at  or departure from a planet. The 
events are numbered consecutively fran one t o  s ix  i n  the  chronological order 
i n  which they occur. 
ponds t o  Venus a r r i v a l  f o r  outbound swingbys and M a r s  a r r i v a l  f o r  inbound 
swingbys, and so on through i=6 which corresponds t o  Ear th  arrival. 




Defini t ion 
Eccentricity of he l iocent r ic  t r a n s f e r  orb i t .  
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Semimajor axis  of t h e  he l iocent r ic  t r a n s f e r  o r b i t ,  
(AU) 
T r u e  anomaly at t h e  ith event measured i n  t h e  helio- 
cen t r i c  t r a n s f e r  t r a j ec to ry  plane; f o r  planetary 
departure ( i ,e . ,  i=l, 3, o r  5) t h e  angle is reduced 
t o  0 8.  360~; t he  true anomaly at a r r i v a l  equals 
t h e  true anomaly at departure plus t h e  t r a n s f e r  
angle L. See Figure 4-1. (DEGREES) 
1 -  
Perihelion distance of t h e  he l iocent r ic  t r ans fe r  
o rb i t .  This is the  per ihel ion of t h e  orbit whether 
o r  not t h e  vehicle ac tua l ly  passes through it, 
t h e  vehicle does not pass through per ihel ion,  a 
'D' o r  'A '  follows t h e  value, ind ica t ing  t h a t  t h e  
c loses t  approach t o  the  sun is at departure o r  
arrival respectively.  (AU) 
If 
Aphelion distance of t h e  he l iocent r ic  t r a n s f e r  
o r b i t ,  This is t he  aphelion of t h e  o r b i t  whether 
or not t h e  vehicle ac tua l ly  passes through it, If 
t h e  vehicle does not pass through aphelion, a 'D' 
or ' A *  follows the  value, indicat ing t h a t  t h e  far-  
t h e s t  distance from t h e  sun is at departure o r  
a r r i v a l ,  respectively.  (AU) 
Total mission veloci ty  requirements i f  propulsive 
brakfng is employed at Mars ( i  .e., PROP = DVL + 
DVA + DVD). (KMISEC) 
Total mission veloci ty  requirements i f  atmospheric 
braking is employed at Mars (i ,e. , AERO = DVL + DVD) . 
(KM/sEc 1 
Impulsive veloci ty  requirement t o  launch out of a 
485 KM c i r cu la r  Earcth parking orb i t .  (KM/SEC) 
Irnpulsiae veloci ty  requirement fo r  braking i n t o  a 
c i r cu la r  parking o r b i t  about Mars. (KM/SEC) 
Atmospheric entry ve loc i ty  at a M s a l t i t u d e  of 
l o c i t y  requi 
lar parking o 
veloci ty  at an E a r t h  a l t i t u d e  of 
5 
Definit ion 
Three d i g i t  f lag t o  faci l i ta te  rapid scanning of 
t h e  data. 
correspond t o  legs 1, 2,  and 3,  respectively.  Each 
d i g i t  indicates  whether the  hel iocentr ic  t r ans fe r  
angle of t h e  corresponding leg is less than 180 
degrees (d ig i t  = 1) or greater than 180 degrees 
( d i g i t  = 2). 
t r a j ec to ry  types. ) 
The d i g i t s  ( s t a r t i ng  from the  l e f t )  













Angle between the hyperbolic excess veloci ty  vector 
at Mars a r r i v a l  and t h e  outward hel iocentr ic  radius 
vector;  0 - SUN A - 180'. See Figure 4-2. (DEGREES) 
Angle between the  hyperbolic excess veloci ty  vector 
at Earth return and the  outward hel iocentr ic  radius 
vector;  0 - < SUM R - < 180~. See Figure 4-2. (DEREES) 
Bend angle of the Venus swingby hyperbola, measured 
between the incorning hyperbolic excess velocity 
vector as it emerges from Venus' sphere of influence 
and the  outgoing hyperbolic excess veloci ty  vector;  
0 - KAPPA - 180~. (DEGREES) 
Negative seni-major axis  of the  swingby hyperbola. 
(VEh'US RADII) 
Eccentricity of the swingby hyperbola. 
Incl inat ion of the swingby hyperbola with respect 
t o  Venus' equator. Values grea te r  than 90 degrees 
indicate  retrograde motion of the  swingby hyperbola; 
0 - < I N C  - < 180'. (DEREES) 
Right ascension of the swingby hyperbola pericenter 
measured eastward along the  equator f'rbm Venus' 
vernal equinox; o 5 RAP < 360'. (DEGREES) - 
Declination of the swingby hyperbola pericenter , 
posi t ive in  the Northern Hemisphere of Venus; 
-90' - DECLP - goo. (DEGREES) 
Angle between per icenter  of t he  swingby hyperbola 
and t h e  inward hel iocentr ic  radius vector of Venus. 
Pericenter occurs on the sun l i t  face of Venus i f  
ETA i s  less than 90 degrees; 0 < ETA e 180'. See 
Figure 4-3. 
indicating l ight-  and dark-side swingbys, respec- 
t ive ly .  (DEGREES) 
An'L' o r  'D' follows t h i s  quantity 
Pericen.ter distance of the  swingby hyperbola. 
(VEMUS R A D I I )  
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FIGURE 4-1.  RELATIONSHIPS IN T H E  TRANSFER PLANE 




MISSION OURATlON 8 180 C A V 3  
MARS A R R I V A L  O A T E  1 2442850 
r i  TEO lore 
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- -- PROP AERO O V L  OVA EVA OVO EVR lYPE SUN A SUN R kAPPA - A  L 1NC R A P  DECLP rlA PCtlC 
MARS ARRIVAL O A T E  = 2442830 (21 FE8 1979) . - -. - . - 
4-2060 4-2830 .ire 68.i 39.6  2 .4  1.110 0 3 . 1  ,337 1.511 341.1 48i.e 1.002 2 . 0 2 0 ~  I O P . ~  .754 -2.4 - 1 3 . 3  189.7 .et10 
4-2030 4-3030.0 .203 131.2 23.3 1.7 .594 81.3 .Sal 1.097 171.1 285.S .547A 1.646 66.9 1.361 .5 1.1 270.9  .547 
4-3039.0 4-3140 -547 281.2 3 . 3  1.9 1.271 115.0 . 4 S O  .87l 264.8 490.8 , 4 7 9  1.262A 115.7 .941 2.1 e6.4 71.2 ,446 







- .- - 
4-2630 4-28411 
4-3032.1 4-3130 
4-2600 4-2840 ,161 84.9 
4-2R40 4-3030 .7  ,200 120.4 
4-3056.7 4-3140 . )SO 282.1 
12.34 9.44 
4 - 2 ~ 0  4-3032. 7 
.169 82.6 




~ 4 6 4  292.5 





3 7 . 7  
24.0 
5 .0  
4.24 




2.0 1.158 91.2 .344 1.532 355 .2  479.9 1.005 2.059A 109.6 
1.8 , 5 7 4  82.2 ,481 1.110 171.4 291.7 . 5 ? 6 A  1.644 99.2 
4.59 7.96 4 . 0 1  19.00 l/l/2 12.9 26.0 14.8 .E38 7.848 
1.9 1.181 89.0 .SI2 1 .549  3.8 118.3 1.0030 2.090A 110.4 
1.6 .581 82.9 .464 1.121 171.8 297.3 .80UA 1.942 71.2 
2.2 1.254 ii3.1 ,412 ,840 264.1 495.0 .493 i.186~ 112.4 
2.6 1.239 111.4 ,380 .air 264,s 499.7  IO^ I . ~ Z ~ A  ioo.1 
4 . 7 8  8.10 3 .04  ii.02 1 1 ~ 2  11.9 30.0 18.4 .err) 6.270 
45.9 3 . 3  1.138 9 4 . 3  ,311 1.449 341.6 489.8 ,998 i.gnoA 106.9 
22.9 1.7 .144 82.9 ,129 r .orr  i7s.e ere.1 , 5 0 9 ~  1.640 64.1 
42 .4  2 .9  1.142 92.7 ,319  1.487 348.0 467.4 1.004 1.931~ 107.3 
3.3  1.9 1.274 ii5.i .453 .err 291.2 490.1 ,480 i . 2 7 4 ~  116.1 
MAR8 ARRIVAL OATE : t442640 ( 2 MAR 1979) 
1.6 e 8  1,299 117.3 ,199 .921 265.3 486.4 ,464 1.378A 119.5 
4.31 3.78 7 .16  4-61 18.92 1/1/2 22.4 19.9 9.4 ,189 17.919 
23.9 1.9 .557 83.9 ,503 1.094 1 7 3 . 9  2b4.9 . S U A  1.644 66.7  
















-1.9 -12.2 101.6 . .I 1.3 272.9 
1.6 26.5 76.9 
190.8 -14.6 93.00 
- 1 . 5  -11.1 193.1 
.I 1 . 1  c74.9 
1.1 I9.2 65.7 









4-2070 4-2840 ,158 78.7 39.9 2.2 1.117 90.9 ,321 1.461 356.7 405.9 1.005 1.0171 107.8 -741 -2.0 -13.7 192.5 .190 
4-2640 4-3040.4 .I89 127.4 24.3 1.5 .587 84 .8  ,462 1.108 174.3 291.2 .574A 1.842 69.1  1.364 . I  1.7 274.3 .505 
4-3040.4 4-3150 -505 288.1 5.1 2.2 1.259 113.2 .415 .844 265.1 494.2 .494 1.194A 119.7 ,922 1 . 5  L6 .4  7 9 . 5  .S93 
12.17 0.13 4.13 4.03 7.45 4.00  19.11 11112 19.3 25.4 14.1 .236 9.137 14.3 192.0 -13.9 93.50 1.083 
4-2060 4-2940 ,163 71.1 36.6 2.0 1.151 88.9 .327 1.489 5.9 124.7 1.0020 1.D77A 108.3 , 7 4 4  -1.6 -12.3 193.9 .19I 
4-2640 4-3043.7 el80 125.5 24.9 1.5 .I75 85.5 .465 1.120 174.7 296.a .S99A 1.641 71.1 1.367 .7 1.9 276.2 .406 
4-304s.r 4-sieo .de6 293.5 0.7 2 . 1  i.241 iii.5 .SBZ .azo 204.9 498.9 .507 1 . 1 3 ~ ~  109.4 ,903 1.0 eo.0 00.4 .340 
12.17 8.00 4 .21  4.17 r .56  5.80 is.00 111/2 15 .0  29.4 ir.9 . 27r  9,439 19.0 t9e.o -11.3 94 .80  1.si10 
4-2690 4-2840 ,181 64 .1  33.4 1.8 1.151 86.1 .334 1.489 1 1 . 9  124.8 .9910 1.986A 108.7 
12.35 8.07 4.43 4 .29  7.88 3.64 14.08 1/1/2 14.9 34.5 11.4 ,321 5.382 
4-2700 4-2840 ,211 59.2 50.3 1.b 1.153 8 3 . 3  .3A3 1.478 28.1 126.2 ,9700 1.96CI 109.2 
4-2840 4-3049.1 ,167 122.2 221.4 1 . 3  .587 88.4 ,441 1.137 175.4 309.4 .933A 1.939 74.3 
12.78 9.38 4.85 4.41 7.60 3 . 5 5  13.33 1 1 1 / 2  15.4 41.t 24.9 .395 4.S69 
MARS A R R I V A L  OATE : 2442850 (12 MAR 1979) -- 
4-eo40 4-~046.r . i n  123.7 25.2 1.4  .sa2 es.o ,412 i.iz9 111.1 302.0 . e iw  1.039 72.9 
~ - s o ~ o . ?  4-mro .433 296.3 9.1 5 . 0  1.230 110.0 ,354 ,803 e e r . 7  504.2 ,310 i.087~ 109.2 
4-3049.~ 4-3180 .409 302.4 9.2 3.2 i . 2 z i  i0e.e , 331  , 709  264.5 110.1 ,528 1.051~ i03.0 
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I - L I I O  4-3049.9 -199 118.5 
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12.19 8 . 3 5  
4-2710 4-2850 .e49 54.2 
4-ro50 4-3052.0 .fee 117.2 
4-30¶2.0 4-3190 ,305 309.7 
12.87 8.94 
- - -_ - - - 
4-2050 4-2660 -169 8 5 . 9  
4-2060 4-3014.0 .el5 126.8 
4-3034.0 4-3130 ,811 277.4 
4-2600 4-2060 ,152 78.3 
4-2800 4-3058 .0  .202 123.0 
4-3039 .0  4-3140 - 5 5 7  283 .8  
11.52 8.39 
4-2970 4-2890 .149 70 .9  
4-2060 4-3041.7 .lo2 121.1 
4-3041.7 4-3150 .5l0 269.7 
11.29 9.10 
1e.05 8.90 
4-2000 4-2960 .IS5 
4-2000 4-3045.0 .la4 
4-3045.0 4-3180 .469 
11.24 
4-2690 4-2869 .173 
4-2960 4-3041.9 .179 
4-lO47.B 4-3170 ,435 
11.40 
4-C700 4-2860 .e04 
4-3050.5 4-3190 .407 
11.78 
4-2710 4-2660 .Z45 
4-8052.6 4-3190 . .365 
1C.44 
4-2000 4-3050.5 ,174 
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1 6.88 4 . 2 5  
1.139 90.4 
,562 67 .6  
’ 1,256 113.1 
8 .97  4 .00  
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1.421 342.9 495.3 
i . c m  ire.4 277.5 
,929 295.1 495.7 
1/1/2 27.3 19.4 
1 .434  350.0 493.1 
1.093 176.9 284.5 
.e83 265.8 489.4 
1/t/2 22.7 21.6 
1 . 4 4 4  358.2 491.8 
1.108 irr.5 290.9 
-640 265.4 493.5 
111/2 20.0 21.9 
1.000 



















1.643 6 8 . 9  
,233 8 . 3 0 5  
.io3 19.460 
1.203~ 113.0 
, 743  -1.2 -$1.0 194.3 .PO1 
1.399 2.2 P77.0 .d35 
19.7 199.4 - 1 5 . 8  90.10 1.4115 
1.371 .6 2.5 278.5 . 400  
,873 .4 24.9 9 5 . 7  ,249 
19.9 2fl2.1 -15.0 0 7 . 4 0  1.345 
.e87 . I  e 5 . 4  92.0 .e92 
.740 - . e  -9 .4  103.0 .LOO 
.719 







1 .364  
,925 
13.9 
. r m  
-4 .0  -i!l.5 189.0 
- 7  1 . 9  270.6 
2.7 25.7 63.8 
193.8 - . o  90.80 
-2.9 - * 7 . 0  190.3 
.e 1.7 2 7 3 . 3  
2.0 26.3 72.3 
168.9 -9.7 9O.20 
-2.2 -15.4 t92.9 
e6 2.0 275.8 
1.5 26.3 80.1 
193 .1  -13.1 93.60 






2.104 . I69 




,725 -la3 -11.8 194.l .177 
1.369 .9 2.7 278.7 ,436 
,989 .(I 25.1 92.) ,205 
19.1 200.3 - 1 5 . 1  99.20 1.423 
1.8  1.141 79.8 , 3 3 7  1,405 41.9 135.1 .9310 1.880A 107 .3  
1.2 , 5 8 1  80.4 .4S4 1.145 179.2 310.1 .948A 1.642 75.4 
3.4 1.215 107.9 ,314 , 7 8 2  294 .6  519.0 .I36 l.Oe7A 100.1 
3,93 I . 3 3  3.49 12.70 11112 21.9 49.1 27.2 . 4 0 5  4.256 
-. _ _  MARS A R R I V A L  O A T E  : 2442860 (22 MAR 1970 . 
4 . 1  1.125 93.9 .284 1.399 343.5 500.7 1.002 1.796A 103.0 
.9 1.303 117.5 ,504 ,931 266.1 485.1 , 4 9 5  l.4lOA 120.2 
1.9 ,533 0 9 . 3  ,132 1.078 179.4 e r r . 1  . s o 3 1  1.648 63.9 
3.15 6.55 4.03 19.23 it112 33.4 19.0 5.5 .lei eo.006 
3.4 1.129 92.0 .e66 1.409 311.1 498.‘7 1.009 1.813A 103.5 
1.5 . 548  90.1 ,506 1.094 180.1 284.2 ,541A 1.6480 66.4 
1.7 1.280 111.3 ,459 .888 269.0 488.7 ,480 1.2961 116.7 
3.14 6.54 4 . 3 1  17.67 11112 27.4 21.4 9.4 .194 12.187 
2 .7  1.133 90.1 .289 1.415 359.5 497.4 1.006 1.825A 104.U 
1.4 .SO0 90.9 ,485 1.110 180.6 290.7 . 5 7 2 A  1.9480 69 .9  
2.3 1.260 113.4 .420 -853 265.8 492.9 .495 1.211A 113.3 
3.19 8.59 4.07 19.31 111/2 14.2 24,4 13.1 -231 6.579 
2.3 1.136 88.0 ,294 1.419 9 .9  137.0 1.0000 1.9321 104.3 
1.3 ,569 91.3 .488 1.123 18t.5 299.7 .598A 1.6490 71 .0  
5.25 9.65 3.90 15.19 1/1/2 22.9 28.2 17.3 ,273 9.692 
1.2 .579 91.7 -454 1.134 182.1 302.0 .619A 1.6490 72.8 
3.1 1.233 110.1 .359 ,807 295.4 502.9 .510 1.095A 109.7 
3.10 9.71 3 . 7 1  14.20 11112 22.r 33.2 20.9 .Si7 ¶.I09 
2.8 1.245 111.8 .38e . eer  es5.s 497.0 ,106 1.145~ 110.0 
2.1 1.137 85.9 .so0 1.410 19.2 i37.s ,9070 1.813~ 104.0 
.712 - . e  -7.7 192.1 ,180 
1.37C 1.0 3 . 3  280.L . S C I  
,894 .I 2 3 . 5  9 8 . 0  .21¶ 
16.2 205.1 -14-6 90.70 1.3lR 
.,a7 - 4 . 7  -26.1 184.0 
1.355 a9  1.7 L t 1 . 9  
,983 2.7 25.7 64.3 
2.1 164.9 1.3 90.90 
,710 -3.2 - 9 0 . 7  189.0 
1.360 - 9  2.0 P74.5 
,954 2.0 29.t 72.8 
9.1 169.6 - 6 . 7  OP.30 
.I13 -2.4 -11.4 192.7 
1.364 .9 2.3 276.6 
,929 1 . 4  20.1 80 .0  
12.9 104 .0  -12.4 03.60 
.149 
.611 
* s e l l  
3.Lll.P 
* 149 





, 4 0 2  
1 * 75e 
. T i 3  -1.8 -14.9 194.3 ,154 
1.367 1.0 2.7 278.3 ,409 
,908 -9  20.7 87.6 ,347 
14.7 197.9 -13.0 95.00 1.548 
1.9 1.139 82.9 .309 1.396 30.8  139.2 .BO40 1.627A 104.9 . 7 0 5  - .9  -10.4 193.7 . I O 0  
1.1 .562 92.1 .444 t.143 182.9 309.6 a6361 1.9490 74.3 1.372 1.1 3.4 280.4 ~ 4 0 7  
3.3 1.225 100.6 ,703 265.1 508.8 ,530 i.05r~ 103.8 . o w  .c  ~4.1 97.4 .EW 
8.30 6.78 3.97 13.42 i/i/e 24.1 19.6 24.3 .see 4.159 1 5 . 7  20s.e -14.c 9r .ro  1.302 
1.8 1.133 70.6 .3P3 1.371 45.5 142.0 .928D t.815A 104.9 
1.1 -506 02.3 .439 1.149 183.0 310.3 .948A 1.9500 75.5 
3.44 9.84 5.60 11.82 11111 26.9 48.1  C7.1 .405 4.192 
8.4 i.tie m r . 8  .si4 . re3  294.0 515.3 .551 1 . 0 2 9 ~  100.4 
.eo9 -*a -7.6 191.5 . l o 3  
1.373 1.1 3 . 8  260.B e369 
.895 - 0  13.2 99.0 ,217 
15.9 t O 5 . B  -13.6 08.90 1.319 
4 - 2 9 S O  4 - C I T O  .179 81.0 B3.T 5 . 9  1.121 93.4 ,174 1.582 344.3 505.9 1.003 1.T91A 101.2 . I D ?  -5.9 -3C.O l 8 O . C  ,142 
4-C810 4-3084.9 .E11 lZ3.3 t 4 . 3  1.9 .131 95.0 ,135 1.010 18L.6 L76.9 A02A 1.6550 63.3 1.819 1.0 t.0 C73.0 -911 
4-3014.6 4-3180 .615 179.C 1.6 .9 1.301 1ll.T .SO9 .e45 188.5 484.4 ,465 1.4CIA 110.5 e 9 8 8  Z.7 L5.7 94.7 ~ 6 3 4  
IL.lL 9.1t 4.37 8.00 6.41 4.70 19.38 1/1/C 41.0 1O.T 5.L ,189 tL.088 4.1 188.1 3 . V  81.00 8.353 
9 
8TOPOVLR T I M E  Z 0 D A Y 0  1975 lNBOUN0 SWINGBY 
P31 1 ECCEN SMA THE11 THE12 
P31 3 ECCEN 3UA THE13 THE14 
P31 5 ECCEN SUA T H E 1 5  THE16 
OVO EVR TYPE SUN A $UN R 
MISSION DURATION I 4 8 0  C A Y 5  
M A R S  ARRIVAL O A 7 E  S 244eOl0 
1 A P R  1976 
V 2 I 2 OECi.2 R A 2  SPEED2 
V 4 I 4 OEC1.4 R A 4  8PEE04 
V 6 I 6 OECL6 R A O  8 P E E D 8  
I N C  RAP OECLP El* CERIC 
____ . . 
LAUNCH A R R I V E  S P E E D 1  R A l  -0ECLl-I  1 
D E P A R T  8WNGBY SPEC03 R A 3  DECL3 1 3 
WNGBY RETURN 8PEEO5 R A 5  OECLS I 5 
v 1  
v 3  
V I  
EVA 




APHEL PSI  2 
APHEL PSI  4 
APHEL PSI  6 
- A  E 





a 5 4 0 1  
.481 
9 . 2  
9 1 . 7 - . 2 7 6  1 .390  352 .1  504.1 
9 3 . 0  ,509 1.098 183 .5  284 .1  
115 .4  ,462 .a91 266.3  488 .1  
4 . 4 6  17.78 1 /1 /2  32.9 2 1 . 0  
4-2oro 4-2810 
4-zero  4 - 3 0 4 2 . ~  
4-304r .e  4 -3150  
4-2000 4 - z 8 1 0  
4-2870 4 - 3 0 4 5 . 5  
4-3043.5  4-3100 
4-2690 4-2870 
4-2870 4-3048.5 
4-3048.5  4-3170 
4-2100 4-2870 
4-zero 4-3051 .o 
4-3031.0 4-3180 
,146 6 7 . 1  
,199  117 .2  
,512 290.1  
11.12 8 .23  
,192  114 .6  
. I 7 1  295.8 
11.06  8.15 
. i s 2  59 .1  
4 6 . 1  
2 5 . 5  
5 . 2  
4 -00  
3 9 . 8  
2 5 . 8  
6.9  
4 . 0 7  
3 4 . 4  
26 .0  
8 . 3  
4 . 3 0  
3 0 . 3  
2 6 . 1  
9 . 4  
2 7 . 5  
2 6 . 1  
1 0 . 3  
1 * 3 5  
4 . 1 2  










3 .1  
2.95 
2.0  
1 . l  












1 .247  
6.32 
1 . 1 3 1  
.577 
1 .234  
6 . 3 6  
1 . 1 3 0  
,583 
1.224 
6 . 3 9  
1.127 
.588 
1 . t i 7  
6 . 4 5  
89 .8  
9 4 . 2  
1 1 3 . 4  
4 . 2 4  
8 7 . 8  
9 4 . 6  
111 .7  
4 . 0 7  
85 .4  
9 5 . 0  
110 .1  
3 .95  
8 2 . 7  
9 5 . 2  
108 .8  
3 . 8 7  
79.7 
9 5 . 4  
107 .8  
3 . 8 1  
.270 1.394 
.487 1.115 
.422 .e57  
16.40 l / t / 2  
. 7  
1 8 4 . 4  
266.1 
29 .0  
10 .2  
185.2 
265.9  
2 7 . 3  
186.0 
2 7 . 4  
3 2 . 3  
186 .6  
2 6 5 . 5  
29.0 
45 .0  
2 6 5 . 2  
32.3 
20 .7  
265. r 
i 8 r . i  
143.0 
290.8 
492 .3  
24 .0  
142 .8  
296.9 
497 .0  
21 .8  
143 .5  
302.3 
502.3 
3 2 . 6  
1 4 5 . 2  
307 .0  
508.2 
3 9 . 0  
1 4 8 . 0  
310 .8  
514.7 
4 7 . 4  
1.0060 1.782A 1 0 2 . 1  .102 - 2 . 6  - 1 9 . 0  1 9 2 . 0  
. S 1 2 A  1.6580 6 8 . 8  1.365 1 . 0  2 . 6  271 .5  
,495 1.218A 113.6 .931 1 . 4  2 6 . 0  01.1  
1 3 . 2  . e29  8 . 6 8 6  1 2 . 2  194 .0  - 1 1 . 5  93.10  
.136  
. 5 1 2  
.406  
. 1 :o 
,471 
. 3 5 1  
1 .544  
.139 
,438  







- 3 8 6  
.e19  
I .  re? 
1 . 3 1 0  
.282 1.393 
.470 1 . 1 2 9  
.387 .e29  
15.23 1/1/2 
i.ooao i.186~ 1 0 2 . 4  . r a t  - 1 . 9  - 1 6 . 3  193 .8  
. 5 9 ~  1.6600 111.9 1 .569  1.1 3.0 e r 9 . i  
.508 1.151A 1 1 0 . 2  ,910  .9 2 5 . 5  88.1  
1 7 . 2  .271 6 . 1 0 0  1 4 . 0  1 9 8 . t  - 1 3 . 1  9 5 . 1 0  
.OB60 1.785A 102.6  .699  - 1 . 4  - 1 3 . 6  194 .1  
, 520  1.099A 1 0 7 . 0  .a93  - 5  2 4 . 8  9 4 . 0  
,9620 1.719A 102.7  .693  -1 .0  -10.8 195.0 
.637A 1.6620 7 4 . 3  1 .374  1 .2  3 . 8  281.0 
. 5 3 0  1.060A 103.8  .878 . 2  23 .0  9 8 . 1  
. ~ Z O A  i .6610 72 .8  1 . 3 1 2  1.1 3 . 4  2ao.e 
20.9 ,316 (1.515 1 4 . 9  zo i .8  -15.0 96.50  
2 4 . 3  .sei  4 . 7 4 8  1 5 . 1  204.4 - 1 3 . 1  o r . 9 0  
. i l l  5 4 . 2  
a187 1 1 2 . 3  
. 436  300.6 
11.20 8.26 
.202 5 1 . 4  
,183 1 1 0 . 4  
.408 304.8 
1 1 . 5 7  8 .58  
.298 1.310 
,446 1 .149  
. 3 3 3  -795 
13 .46  Ill/$! 
.313 1.347 
.438 1.156 
3 1 4  -785 
12.85 1/1/2 
4-2710 4-2870 .e43 50.8 
4-2870 4-3053.1 . l a0  108.9 
4-3053.1 4-3190 . 388  308.2 
12.21 9 . 1 6  
.9250 1 . 7 6 8 ~  102.1  . e84  - . e  - 1 . 8  190 .5  
.MOA 1.6630 75.5  1 . 3 1 5  1.e 4 . 2  281.4 
2 7 . 3  ,404 4 . 2 4 0  1 5 . 0  eoe.5 -13.0 09.20 
.538 1.03lA 1 0 0 . 6  .E67 - . O  23.0 99.9  
4-2610 4-2880 .195 7 7 . 0  7 3 . 0  7 .7  1.118 93.1  ,267 1.368 345.0  511.0 1.003 1 .73% 9 9 . 0  ,690  -7 .5  -39 .5  173 .4  .144 
4-2880 4-3035.2  ,230 119.6  2 4 . 8  1 . 6  . 5 3 4  9 7 . 0  .538 1.081 186.1 276 .9  .5OlA 1.6690 6 3 . 3  1.358 1 . 1  Z . 2  2 7 3 . 9  ,619 
4-3035.C 4-3130 ,819  278 .9  1 . 7  .9 1.310 117.8  .512 .954 266.8 483.8 ,465 1.442A 120.8 ,993  2.8  L 5 . 7  6 5 . 1  ,140  
12 .66  9 . 6 2  4 . 6 3  3 .04  6 . 4 5  4 . 9 9  19 .52  1/1/2 50.6  18.3 5 . 0  , 1 5 7  22 .752  0 . 4  186.2,  6 . 1  91.20 3 . 4 1 6  
4-2060 4-2880 . I 5 5  7 1 . 0  5 8 . 3  4 . 6  1 .121  9 1 . 5  ,268 1 . 3 7 5  552 .9  509.4 1.007 1.142A 100.0 .692 - 4 . 3  -28 .5  105.2 . I 2 6  
4-2300 4-3039.1 ,219 116.4  2 5 . 4  1 . 4  . S 5 0  97.4  , 512  1.106 181.2  284 .3  .540A 1.6720 6 6 . 2  1 .363  1 . 1  2 . 5  2 7 8 . 3  - 5 8 3  
4-3039.1 4-3140 ,563 265.3  3 .5  1 . 7  1 . 2 8 5  1 1 5 . 5  ,465 .E99 266.0  487 .6  , 481  1.318A 1 1 7 . 2  .BO1 1.9 2 0 . 1  7 3 . 6  , 4 7 2  
l l . ¶ l  8 .81  4 . 1 1  2 . 7 0  8.11  4 . 7 1  17 .89  1/1/2 39.4 2 0 . 8  9 . 1  .190 1 2 . 6 5 0  7.1 1 9 1 . 1  - 0 . 4  92.50 L .208  
4-2170 4-2880 ,145 63.6 48.8 3 .4  1 .124  8 9 . 6  .e70 1.317 1 . 7  148.4 1.0060 1.748A 100.4  ,093 -2 .9  - 2 2 . 2  190.4 .123 
4-2880 4-3042.1 . P I 0  1 1 3 . 3  25.8 1 . 3  ,563 9 7 . 8  ,491 1 .123  1 8 8 . 3  291.1 .572A 1.6750 6 8 . 7  1 ,368  1 . 2  2 . 9  278.1 - 3 1 6  
4-3042.1 4-31YO .314 2 9 1 . 2  S.3 2.3 1.264 1 1 3 . 5  .424 .860 266 .4  491 .8  .495 1.225A 1 1 3 . 8  .934 1 . 3  2 5 . 9  6 1 . 5  e410 




4 - 2 ~ 6 ~  4-3040.0 
4-2880 4-3041.9  
4-304o.s  4-3110 
4 - z r o o  4-2880 
4-2880 4 -3051 .5  
4-5051.5  4-3160 
4 - e r i o  4-2800 
4-2360 4-3053.0  
4 - 5 0 5 3 . 0  4-3190 
. 1 s i  
.e04 
.473 
i i  .ne 
56.7  
110 .6  
296. 5 
0 . 4 2  
2 . 7  1 .126  8 7 . 6  
1 . 2  .573 98 .1  
2.8  1.248 111.7 
2 .64  6.06 4 . 3 5  
,273 1 . 3 1 5  1 1 . 3  148.3 
,474 1 . 1 3 8  189 .3  2 9 7 . 3  
,389 .832 266.1  496.5 
15 .29  1/1/2 32.3 2 7 . 4  
,9990 1.711A 100.6 
.599A 1 .6710 70.9 
.509 1.155A 1 1 0 . 4  
1 7 . 2  .269 6,669 
.621A 1.6800 7 2 . 8  
, 521  1.103A 107.2  
2 1 . 1  ,314 5.469 
,9600 1.744A 1 0 0 . 7  
,638A 1.6820 74.4  
a531 1.063A 104.0 
24 .6  ,360 4 . 6 9 7  
,9230 1 . 7 3 5 A  100.6  
. 6 5 l A  1.6040 7 5 . 6  
, 539  1.03% 100.0 
27.6 ,404 4 . 1 8 1  
8PR 19781 -I_ 
1 . 0 0 7  1.719A 9 3 . 4  
,5411 1.6960 6 6 . 2  
,181 1.328A 117.5  
9 . 2  . l e 8  lE.498 
.e840 1 . 7 4 9 ~  100.1  
.693  





1 4 . 2  
,684 
1 .377  
.e80 





I , 3 1 8  
- 2 . 0  
1 .2  
.e 
199.1 
- 1 . 5  
1.e 
. 4  
202.3 
-1 .0 
1 . 3  
. l  
104.8 
- * e  
1.3 
- . l  
206 .8  
- 1 7 . 9  192 .7  
3 . 3  2 7 9 . 0  
2 5 . 4  8 8 . 0  
- 1 2 . 3  9 1 . 4 0  
.123 
473 
1 . 3 2 6  
1354 * 
* 170 













, 2 3 4  
,566 
11 .eo 
1 2 . 0  
108 .3  
301.3 
8 . 5 4  
4 9 . 0  
106.4 
3 0 5 . 4  
8 . 8 7  




- _ _ _  
,66.3 
1 1 2 . 5  
280.0 
9 .29  
3 4 . 9  
26 .1  




9 . 5  
4 . 7 0  
2 7 . 8  
20.1 
1 0 . 3  
5 . 3 2  
2 . 3  1 .127  8 5 . 3  ,280 1.567 2 1 . 9  149 .1  
1 . 1  , 581  9 8 . 4  ,460 1.150 190.1 302.8 
3 . 1  1 .235  1 1 0 . 2  ,359  .812 26S.9  501.8 
2.66 6 . 0 7  4 . 2 5  1 4 . 3 0  1/1/2 32.5 32 .2  
- 1 4 . 4  1 9 3 . 1  
3 . 7  280.0 
9 4 . 6  9 4 . 5  
-12 .8  96.80  
-11.1 191.8 
4 . 1  281.3  
- 1 2 . 7  9 0 . 5 0  
4 . 5  2 8 1 . 8  
2 3 . 6  9 8 . 1  
- 1 . 5  i 8 9 . 0  
2 2 . 1  i00.6 





, 4 0 9  
,219  
1 .332  
.129 
* 3 R O  
. e20  
1 . e e o  
,504 
2 . 1  1.128 8 2 . 7  
1 . 0  .587 9 8 . 6  
3 . 3  1 . 2 2 5  108.9 
2.69  6 . 1 0  4 . 1 8  
1.9 1 . 1 2 3  79 .7  
.e ,592 9 8 . 8  
5 . 4  1.218 107.0 
2 .74  0 . 1 5 .  4 . 1 2  
- M A R S  ARR 
5 . 6  1 .119  9 1 . 5  
1 . 4  ,557 101.6  
1 . 7  1 .287  115.0 
e .61  6 . 0 2  5 . 0 9  
- 
.290 1.352 33 .5  150.8  
- 4 5 0  1.160 190.9  307 .6  
,534 ,797 265 .7  S07.7 
13.50 1/1/2 3 4 . 4  3 8 . 4  
,305 1.329 4 6 . 1  1 5 3 . 5  
.442 1.168 191.4 311.5 
. 3 1 5  .788 265.5 5 1 4 . L  
12 .83  1/1/2 38 .2  4 6 . 7  
IVAL DATE = 2442890 ( 2 1  A 
.261 1 . 3 6 3  353.6 514.5 
,517 1 . 1 1 8  191 .3  284 .7  
.468 .904 266 .9  481 .0  
18.00 l / l / 2  4 7 . 3  20.3 
8 4 . 5  
2 5 . 7  
3 . 8  




6 .0  
- 5 . 2  
1 .2  
1 .9  
191. 7 
4-2660 4-2890  
4-2390  4 - 3 0 3 9 . 7  
4-3039.r 4-3140 
- 3 4 . 1  180 .5  
2 . 0  c70 .0  
e 6 . 0  7 4 . 0  
- 5 . 1  92.00 
9 1 22 
9 5 6 6  










109 .5  
201 , 3  
8 . 9 1  
5 1 . 9  
2 5 . 9  
3 . 4  
4 . 0 1  
- 3 . 3  
1 . 3  
1 ..3 
195.0 
- e 5 . 4  107 .0  
3 . 1  ~ 7 8 . 5  
2 5 . 9  81.9 
- 9 . 8  9 4 . 3 0  
,113  
.116 
. 4 1 4  
1 , 7 0 6  
4-2660 4-2090 
4-2090 4-3048.1  




11 .25  
54 .1  
1 0 6 . 9  
297.1 
8 .re 
. 2 . 8  
2 6 . 1  
4 - 0 8  
1 . 0  
- 2 . L  
1 . 3  
.e 
1.90. 5 
- 1 9 . 1  190.9 
3 . 5  179.8 
- 1 8 . 3  95.10 
c 5 . 3  8 9 . 0  
4-rroo 4-2090 . i o 9  40 .8  
i i . 1 4  9.20 
4-2690 4-3051.9  , 2 1 5  102.8  
4 - 3 0 ¶ 1 . 9  4-3180 ,409 308.0 
3 0 . 7  
2 6 . 1  
9 . 5  
4 .68  
2 7 . 7  
26.0 
10 .4  
5 .28 
7 2 . 3  
2 5 . 0  
3.6 
4 . 4 3  
-. __ 
2 . 2  1 . 1 2 2  8 2 . 8  .284 1 .350  34.4 1 5 6 . 1  ,9590 1.110A 9 8 . 0  ,070  - 1 . 1  
1 . 0  ,595 102 .3  .456 1 .176  195 .5  3 0 8 . 5  ,640A 1 . 1 1 2 0  74 .5  1 .381  1 . 4  
1 .4  1 .226  108.9 .334 .798 265.9  507.2 ,551 1.06SA 1 0 4 . 1  .OB1 . I  
2 - 1 5  5 . 3 7  4 . 6 1  1 3 . 5 3  1/1/2 4 0 . 4  37 .9  2 5 . 1  ,359 4 . 6 0 0  13 .9  L O 5 . 1  
2.0 1 . 1 1 9  79 .7  ,299 1 . 3 1 6  4 6 . 0  158.0 .9220 1.7101 9 6 . 6  .667 - . 6  
.9 ~ 6 0 0  102.4  .448 1.184 196.2 312 .6  .654A 1.7150 7 5 . 3  1 . 3 8 3  1 . 4  
3 . 4  1 .219  107.0 .315 .787 26S.7 513.7 .539 1.035A 1 0 1 . 0  .869 - . l  
P . 5 0  5.92 4 . 5 6  12.90 l/l/l 4 4 . 6  4 6 . 1  20 .3  .404 4 . 0 9 2  1 3 . 9  207 .0  
7 . 2  1 . 1 1 6  91 .2  .250 1 . 3 5 4  354 .2  5 1 9 . 4  1 .007  1.701A 9 6 . 0  .681 - 8 . 7  
1 . 4  .!I69 105.9 . I 2 3  1.137 19S.1  285.6 .143A 1,7320 6 6 . 2  1 .372  1 . 4  
2.06 6.01  5.62  18.10 1/1/2 5 6 . 6  1 9 . 9  9 . 5  . I86  12.060 5 . 0  192 .1  
MARS ARRIVAL DATE = 2442900 ( 1 MAY 1970) - - -  - - __ 
1.0 i .289  i i 5 . r  -471 .9io 261.2  436.5 . m i  i . 3 3 8 ~  117 .7  ,907 1.0 
- 1 l . L  190.0 
23.Y 9 9 . 2  
- 1 1 . 8  90.60 
4 . 0  201 .1  
2 L . 5  101.3 
- 1 1 . 3  100.20 
4 . 4  m 1 . e  
- 7 . 1  ~ 6 1 . 0  




, 3 8 6  
. e e z  
1 . 2 4 e  
, 4 0 9  
. I e4 . 568 
. 4 6 1  
.Lt.0S0 
.100 
. 5 1 0  
, 4 1 1  
1 .630  
4 - e r i o  4-eeoo .e30 4 9 . 0  
4-2090 4-3054.0  .e l3  1 0 1 . 5  
‘4-3014.0 4-3190 ,586 309.5 
1 2 . 3 5  9 . 8 4  __ I 
4-2660 4-2900 a 1 8 1  5 8 . 4  
4-2900 4-3040.L , 256  108.9 
4-3040.L 4-3140 .568 206.6 
l e . 7 2  10.05 
-10 .9  l7L.9  
3.0 r 7 r . i  
26.0 1 4 . 4  
-3 .0  93.eo 
4-2670 4-2900 
4-2900 4-3043.7 








5 6 . ¶  55 .8  
106.0 26.0 
292.4 5 . 4  
9 . 5 1  4 . 0 6  




3 . 3  
1.1 
2.9 
e . e i  
e.e 




. a  
3 .4  
t . L C  
1.119 89.4 
.582 106.0 
1 .268  113 .6  
5.70 5 . 4 5  
1 .120  8 7 . 3  
,593 100.0 
1 .251  111.8 
1 . 6 9  5 . 3 3  
.250 . so2 
.428 
16.64 
1.355 3.1 158 .6  1.0060 1.704A 9 7 . 0  .681 
1.158 197.2  292.8 .576A 1.7390 6 0 . 0  1 . 3 7 7  
.e61 266.9 490.8  .496 1.239A 114.2  .939 
l / l / P  4 7 . 5  22.9 13.9 ,224 8.282 9 . 5  
1.381 12.9 150.7 ,9980 1 . 7 0 4 ~  9 7 . 9  .a80 -e.s -c i . r  i o 8 . i  
1 .175  198.5 m9.e  .SOU 1.7450 7 i . i  i .soi  1 . 4  3 . 8  ~ 7 9 . 7  
. E 3 1  e66.8 495.6 .SO9 1.165A 110.8 .9l6 - 7  C 5 . C  89.4  
l / l / 2  4 4 . 3  26.6 10.1 .e06 6 . 3 4 1  li.7 199.7  -10 .3  96.30 
- 3 . 8  -29.3 1 0 3 . 9  
1 . 4  3 . 4  ClO.6 
190.2 - 8 . 4  94 .70  
i . ~  e5.8 ee.3 








51.0 4 4 . 4  
103.0 28.0  
297.7  7 .0  
9.40 4 . 0 7  
4 0 . 6  36.4 
101.1 e8.o 
S O L A  0 . 4  
9.52 4 . ~ 0  
. 2 6 l  
,486 
. 3 9 l  
15.41 
. I  02 
.47B 
,300 




b 1.121 05.1 
I ,601 106.0 
’ l . 2 3 7  110.9 
I 5.60 5.e4 
I i.ito oe.6 
I i . e t i  100.9 
I 1.10 5.10 









1.343 23.5 1 5 9 . 5  .9830 1.702A 
1.109 199.7 304.9 .628A 1.7110 
l / l / t  44 .4  31.3 t I . 9  -319 
1.326 51.0 101.1 .9590 1.699A 
l.PO0 tOO.6 309.0 ,644A 1 .7500  
1 / l / t  46.0 31.4  9 9 . 0  .358 
,015 ~ 1 1 6 . 4  500.9 .10i 1 . 1 0 9 ~  
.799 e 6 6 . i  s06.0 . 5 3 t  1.067~ 
-1.7 -16. t  189.1 
1 . 4  4.L L80.5 
. 3  t 4 . 3  0 5 . 4  
-1.1 -11.3 1 8 7 . i  
1 . 4  4 . 1  t80.8 
905.0  -10.8 00.KI 
t o t . 6  - i o . s  or.90 
.o e3.3 ss.7 
.101 




, 410  
. e 6 3  
1 .LST 






1L. lL  
4 7 . 1  31 .1  
99.9 t 5 . 9  
306.5 9.0 
9.65 4 . 6 0  
10 
11 
1975 INBOUND SWINGBY MI86lON OURATION 3 520 C A Y S  
W A R $  ARRIVAL O A T E  24ALBS0 
21 FEO 1 9 1 6  
LAUNCH * R R I V E  0PEEOl R A l  OECLl I I V 1 PSI 1 ECCEN SUA THE11 T H E T t  P E R I H  APHEL P31 L V 2 I 2 OECLI R A 2  J P C E D D  
DEPART EWNGBY SPEEDS R A 3  OECLS I 3 V 9 PSI S ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 1 DECLl R A 4  3 P E C D 4  
OWNGOY RETURN @ P E E 0 5  R A 5  OECLJ I 5 V J PSI I ECCEN SWA THETS THE16 PERIH APHEL PSI 6 V 6 I 6 OECLI R A S  8PCC06 - - PROP AERO OVL -OVA E V A  OVO EVR TYPE SUN A SUN R KAPPA E INC RAP OECLP E T A  P L R I C  
M A R S  ARRIVAL OATE = 2442830 (21 FE6 197 
- .  
- -- -- - . . - 
4-2830 4-2830 ,219 69 .6  54.E 5 . 8  1.129 97.5 ,317 1.432 328.2 491.1 .97A 1.S85A 106.8 ,729 -6.3 -25.9 173.1 . f a 9  
1 - 3 0 s 9 . I  4-3110  ,502 287.1 9.0 2.2 1.2S4 115.1 .412 .840 264.1 195 .0  .493 1.186A 112. r  ,919 2.6 26.5 7 8 . 9  .3@* 
13 .05  9.04 4.96 4.01 1.41 4 . 0 1  1 6 - 0 0  l / 1 / 2  51.3 26.0 14 .6  ,238 7 .846  15.0 190.8 - 1 4 . 0  93-80  1.532 
4-2830 4 - 3 0 3 9 . 7  . i o 1  1 ~ 9 . o  2 4 . 0  1.6  .s74 B L . ~  ..mi i .110  171.4 291.7 ,576A 1.644 69.2 1.364 . J  1 . 3  e72.9 .m 
4-2840 4-2850 .194 91 1 45.9 3.0 1.138 98  2 523 1 4 5 9  354.1 467 I .9S8 1.931A 107.7 ,738 - 4 . 1  -17.9 l 6 e . 4  
4-2050 4 -3043 .0  .182 126:O 24.5 1 . 6  ,381 8219 :464 1:121 171.6 297:s .600A 1.642 71.2 3.367 a 3  1 . 5  274.8 
4 - 3 0 4 3 . 0  4-5100 ,464 E92.5 6 . 6  2.6 1.258 111.4 .Sa0 . 817  264.5 489 . l  ,508 1.127A 109.1  .SO0 1.1 26.2 85.7 
4-2650 4-2830 .179 90.6 41.9 2.9 1 , 1 4 3  94.6 ,330 1.486 340.5 4 8 4 . 3  ,996 1,978A 108.5 ,147 -1.1 - 1 3 . 0  186.9 
4-2850 4-3046.0 . I74  126.5 2 4 . 9  1 . 5  ,987 63.5 -4Sl 1.130 171.9 302.3 .620A 1.640 72.9 1 .369  .6 1 . 6  2 1 6 . 3  
* -3046 .0  4-3170 . 452  297.3 8 . 0  3.0 1.226 110.0 ,359 ,800 264.4 501.0 ,516 1.fl62A 109.9 ,884 . 7  23.6 91.1 
4-2060 4-2830 .170 68.1 39.8 2.4 1.190 93.1 ,337 1.111 341.1 481.0 1.002 2.020A 109.2  ,954 - 2 . 4  -15 .3  169.7 
12.49 8.45 4.61 4.04 7.44 3.64 14.92 1/1 /2  23.0 30.0 16.4 ,279 6.270 16.6 194.8 -16.0 98.60 
12.29 8 . o ~  4.40 4-21 7.60 3 . 0 8  14.01 i / i / z  18.2 33.2 21.9 . w 3  y.276 17.4 198.2 -16.e ~ e . i o  
6 - 2 6 3 0  4-3040.5 . i e 9  125.2 23.2  1 . 5  ,992 83.9 ,441 1.131 172.2 11oe.~i , 6 3 6 ~  1 . ~ 3 8  74.5 1.571 . e  2.0 e 7 7 . 3  
4-3040.s 4 - w ~ ~  . 4 0 5  301.4 9 . 2  3.2 i . 2 ~ 0  106.8 .330 ,707 204.2 ~ i 0 . s  .?rer 1 . 0 4 7 ~  102.1  . o n  . 4  24.9 94.7 
12.i?4 7.84  4.28 4.40 7.SO 3 . 3 5  15.26 l / i / Z  15 .1  42.1 21.0 .3S6 4.616 17.6 201.0 -16.6 97.30 
4-2670 4-2830 . lee 82.6 
4-2830 4-3010.8 . l o ¶  124.2 
4-3050.8 4-3190 .SO5 304.7 
12.30 7 . 7 1  
4-2880 4-2830 , 1 7 1  75.7 
4-2630 4-3011.0 ,162 123.3 
12.49 7.72 
4-soa1.a 4-~.200 ,572 307.1 
2.0 1.156 91.2 , 3 4 4  1.132 335 .2  419.6 1.005 O . 0 5 9 A  109.8 ,760 -1.9 -12.2 191.8 a214 
k5;4 1.4 .S96 8 4 . 3  ,455 1.142 172.4 309.9 .647A 1.658 73.4 1.372 . 7  2 . 3  278.0 ,385 
10.0  3.3 1.213 107.9 . S i 3  , 7 7 8  265.9 317.6 ,534 1.022A 99.5 ,860 .2 2 4 . 2  9 5 . 5  ~ 2 1 0  
3 5 . 6  1.9 1.161 69.0 -352 1,546 3.8 116.3 1.0030 e.090A 110.4 , 164  -1.5 -11.1 193.1 .222 
2 5 . 1  1.4 ,598 84 .5  .429 1.146 172.5 312.2 , 6541  1.637 l6.1 1 , 5 7 3  .?  2.4 276.3 -372  
4 .24  4 .59  7.98 5.47 12.72 i / i / z  12.9 5 i . i  27.7 .4os 4.181 17.6 2oa . i  -10 .3  P B . S O  * . m e  
10.5 5.4 i . 2 0 ~  107.3 .a02 . 71 i  2 0 s . ~  52s . i  . m e  i.oar.c, 96 .3  . o i l  . i  e a . 8  92.5 .in2 
4.50 4.70 8.18 3.41 12.34 i / i / z  i i . 6  64.2 29.7 .434 S . B Q ~  17 .3  ~04.5 -15.9 90.00 i.ew 
4-2090 4-2630 ,188 68.8 33.0 
4-2830 4-3052.3 . la1 123.3  25.5 
4-3052.3 4-3210 ,368 308.1 10.7 
12.86 ?.Be 4 . 8 2  
. - __ . .- - 
4-2640 4-2640 ,191 69.8 
4-2840 4-3043.7 .180 125.5 
4 - 1 0 4 3 . 1  4-3160 .460 293.3 
12 .0s  8.36 
51.8 
8 . 1  
4 - 5 6  
24 .0  
4.0 i .130 95.6 ,306 1 . 4 2 ~  555 .0  492.6 ,990 1 , 0 6 6 ~  m s . 9  .re4 -4.9 -22.5 101.2 . i m  
2.7 1.241 111.5 ,362 . e m  264.9 498.9 .so7 i . i w ~  109.4 .so3 1.0 25.0 80.4 .s4n 1.5  ,175 85 .1  ,465 1 ,120  174.7 296.9 .S99A 1.641 71.1 1.367 .7 1 . 9  276.2 - 4 0 8  





1-3040.  I 
4-31?0 
. I72  
,173 
, 433  








4 . 3 1  
42.4 
25.4 
9 . 2  
4.18 
39.6  
2 5 . 6  
10.1 
4.13 
36 .6  
25.6 
10.6  
4 -21  
5 . 3  1.136 94.3 . 3 l l  



















175.4 S O 6 . 4  
284,s  slO.1 
18.7 41.2 
t 7 s . i  m 2 . o  
I ,998 1.9001 108.6 ,751 -3.4 -17.9 186.8 
I .619A 1.639 72 .8  1.369 . I  2.2 27Y.6 
I ,518 1.087A 106.2 ,687 .7  25.4 92.0 
01.4 .321 5 .382  (6.7 199.4 -15.6 96.10 
.633A 1.639 1 4 . 3  11.371 .E 2.3 2 7 8 . 5  
,128 1.05lA 103.0 .873 . 4  2 4 . 6  9 S . l  
i .004 1 . 9 3 1 ~  i 0 7 . s  ,737 -2.0 - 5 5 . 4  190.6 
1 24.6 .365 4.689 16 .0  e02.1 - 1 4 . 8  97.40 




. 1 8 4  
.401 
1 . 3 4 5  
'.e49 
1.4 -582 




























. l o 3  
,161 
,371 













2.2  1.147 90.8 ,321 1.481 356.7 48S.6 1.005 1.9f l lA 101.6 ,741 -2.0 -13.7 192.5 .190 
1 .3  . I 91  88 .7  ,434 1.143 199.7 309.9 .647A 1.638 1 5 . 4  S.372 .E  2 . 8  
4.03 7.43 3.45 12.76 1 /1 /2  16 .3  50.2 27.4 .405 4.226 18.8 PO4.L -19.4 96 .90  1.307 
2.0 1.111 68.6 ,327 1.489 5 . 8  124.7 1.0020 1.977A 106.3  .744 -1.6 -12.3 193.9 .198 
1.2  .593 86.9 .429 1.146 lT5.9 312.4 . 6 S 5 A  1.618 1 6 . 2  1.375 .9 3.1 279.3 ,371 
3 .4  1.209 1'37.2 ,502 - 7 7 s  263.9 524.2 ,140 1.006A 96.6 .E53 .O 28 .4  94.1  . le4 
4.17 7.56 3.39 12.36 l / l / 2  111.0 62.6 29.4 .436 3.937 16.5 L03 .6  -14.9 99.30 1.280 
3.3 1.214 ior.8 . s i 3  .780 264.3 516.8 .SH 1 . 0 2 ~  99.9  .e62 . I  23.9 s6.0  .e12 














.181 . 160 
.366 
12.09 




1 .6  1.153 86.1 ,534 1.489 1 S . l  124.8 .9910 1.986~4 106.7 .743 -1.2 -11.0 1 9 4 . 3  .e01 
1.2  a594 87 .0  ,427 1.148 176.0 515.3 .6C6A 1.638 76.5 1 . 5 1 3  .9 S.2 C79.6 ,386 
3.4 1.206 107.0 .297 ,788 263.1 132.5 , 5 4 0  .996A 93.1 ,845 - . O  23.2 8 1 . 0  .167 
4.29 7.68 3 .38  '2.i5 1/1 /2  14.6 79.S 30.5 ,449 3.799 16 .2  206.3 -14.4 99.50 1.256 
1.8 1.153 05.3 .343 1.418 26.7 126.2 .s700 i . 9 8 ~ ~  109.2 ,740 -.P -s,4 195.6 .coo 
4.41 7.80 3.41 1 e . i ~  i / i / z  15.4 100.3 5 0 , i  ,429 5.848 16.0 t 0 1 . 8  -14.4 s1.60 1.221 
1 .2  ,593 66.9 .430 1.146 175.9 111.8 .65SA 1.850 76.0 1.373 .6 3.0 279.5 . 3 1 4  
3.4 1.203 107.4 .SO3 .764 261.5 142.5 ,532 ,996 89.0 ,837 . O  22.9 1 5 . 1  -171 
5 9 . 2  
120.3 
308.9 





30 .5  
23.6 
10.5 
4.65 - - __ _- WARS ARRIVAL DATE : 2442650 (12 MAR 1976) 
- . 8  
22.5 
- . e  
5.27 
















11.91 . lS6 
, 1 7 4  
.434 
11.84 
-5.0 1.103 100.2 ,291 1.326 312.4 513.2 .942 1 . 7 l l A  100.1 .e63 4 . 2  25.2 182.5 . l e 3  
1 . 7  ,521 84.6 ,560 1.018 175.9 270.1 ,464A 1.647 6 0 . 6  1.349 , 7  1.3 t 6 7 . 5  .667 
-.l 1.526 119.6 ,550 ,994 2S5.0 482.5 ,446 1.541A 125.4 1.013 8 . 5  24.7 5 5 . 0  ,592 
2.63 6.C4 5.02 20.82 L / l / Z  49.4 17.6 2.6 ,155 44.218 34.7.178.1 34.7 8 9 . 9 L  5 . 6 3 6  




a6 .1  
59.6 
2 5 . 1  
6.7 
4.63 
50 .0  
2s .5  
0.1 
4 .26 
5.9 1.124 95.4 a293 1.404 335.8 498.1 .993 1.816A 104.1 ,719 -6.1 -28.4 176.3 ,165 
1.4 ,571 8 0 . 3  a466 1,120 170.0 296.7 .$SEA 1.643 71.0 1.367 .E 2.1 277.3 ,468 
2.7 1.243 111.6 ,304 ,623 265 .3  490.L A 0 7  1.14OA 109.7 .SO5 1.0 21 .8  87.1 , 3 4 4  
1.47 6.07 3.01 15.06 l / l / 2  35.8 20.8 17.5 ,275 0.570 15.3 197.0 -14.6 94.90 1.531 
3.9 1.130 94.0 ~ 2 9 6  1,421 342 .6  4 9 5 . 3  1.000 1.04lA 104.8 , ? l o  -4.0 -21 .5  166.0 -16e 
1.3 e576 66.6 . I 5 2  1.131 176.5 301.9 .619A 1.S4e 72.0 1.389 - 0  2. )  178 .7  , 4 3 4  
3 . 0  1.231 110.1 , 3 5 1  .EO5 26I .1  103.5 .519 1.0911 106.5 , 889  - 6  25.1 92.7 ,295 
3.41 6 - 8 1  3.S7 14.14 1 /1 /2  27.3 33.S 21.1 .319 5.461 16.1 200.5 -15.1 96.20 1.423 
_ _ . _  
120.3 
2 9 9 . 1  
7.91 
4-2660 4-LI50 . I55  81.6 
4-2850 4-3049.9 . lS9  116.9 






3.0 1.135 92.3 ,299 1.434 350.0 493.1 1.005 1.664A 105.4 ,722 - 8 . 9  -17.8 190.3 ,168 
1.2 a 5 6 3  89.1 .442 1.139 178.9 508.4 .635A 1.642 74.3 i .371 - 9  3.0 270.6 -407 
3.46 6.66 3.56 lS .36  1 /1 /2  22.7 40.3 L4.4 ,363 4.736 1 6 . 1  t03 .1  -15.0 97.50'1.S58 
3.3 1.222 100.6 ,332 .?92 204.9 309.4 .529 1.054A 103.3  .e75 . 3  2 4 . 3  96 .0  . t 5 e  
4-2670 4-2050 ,152 74.1 
4-L6IO 4-5011.0 . l e 6  117 . t  
4 - 6 0 5 t . O  4-3190 .SO5 306.7 
11.11 1 . 1 5  
2 .5  1.139 00.4 .SO5 1.444 S50 .2  491.6 1.006 1.8S2A 103.9 .I25 - L . L  -15.4 192.9 ,489 
3.4 1 . t 1 5  107.6 .3 l4  ,789 164.0  116.0 . I 3 6  1.027A 100.1 .e64 -1 L3.5 96.0 -215 0 
L . 1  1.142 88.3 .306 1.446 1 . 3  131.0 1.0010 1.694A 100.3  .IC7 rl.7 -13.6 194.3 ,174 
1.1 .590 69.6 ,429 1.149 179.5 312.6 .656A 1.642 16 .3  1.573 1.0 3.6 L60.5 e371 
3.4 1 . t l O  107.2 ,301 ,775 t 0 4 . t  523.3 ,141 1.006A 90.9 . (¶ I  -.1 t 3 . O  95.9 - 1 8 5  
i . ~  .507 69.4 .434 la145 1 7 9 . t  310.1 .S46A 1.642 75.4 1.372 1.0 3.3 t m . 2  -385 
3 . 5 1  6.97 5.49 lL.79 1/1/2 tO.0 49.1 t 7 . t  .405 4.250 1 6 . t  105.1 -14.6 98.70 1.318 
3.e~ 1.06 3.44 w . 3 0  i / i / ~  i 0 . r  01.1 rg .3  ,437 3.950 15.9 ~ 0 6 . 0  -16.9 09.m 1.200 
41 .6  
25.6 
l o . t  
4.00 
37.7 
t 6 . 6  
10.7 
4.14 
4-t860 4-265d .i56 66.9 
4 - L I I O  4-3053.4 . l a 3  116 . t  
























t r . 7  
-
1.444 17.5 131.3 .0890 1. 
1.151 179.6 313.6 .OSSA 1. 
I ,769 t 6 3 . 5  5S1.6 ,542 . 
l/l/t 10.5 7r.4 30.1 
i.430 00.9 isr.9 .so70 1. 
1 1.149 179.5 3 l t . 6  ,656A 1. 
l l / l / L  19.1 90.0 30.3 , 
' 1.401 41.0 135.7 .OS10 1. 
' 1.139 176. I  306.4 .63¶A 1. 
I ,760 L56.I 553.1 ,510 1. 
IATC a L44C06O (LC MAR 1 I 7 W  
.?OS C 6 t . O  641.1 .135 

















I 6 A  10 
2 1  
17A 9 
3 3. 
I 3 A  1 U  





















I t3  1 



























4-2690 4-2650 .l 
4- t650  4-3054.1 . l  
11 * 
4-C700 4-LOSO .I 
4-COS0 4-3015.4 . I  
4-6066.4 4-6CtO . I  
I t .  
4-C710 4-1650 .I 
4-6049.I 4-3?!80 .4 
4 - ~ 0 5 4 . 1  4 - 3 t i o  .a 
4 - m ~ ~  4-3049.I . I  
ir ,  
4-C800 4- I l80  . I  
4-L66O 4-3OL9.1 .I 
4-aoe1.7 4 - a i ~ 0  .# 
l e .  
-1.3 -11.6 194.7 . 1 7 7  
1.0 3.6 LOO.. ,384 
I -,l t t . 6  89.1 . l e 7  
L01.3 -16.4 99.90 S.L66 
- .9  -10.0 194.0 -181 
1.0 6.6 t 6 0 . 6  A 7 1  
I - . i  rc .9  77.8 . i o 0  
I LOT.O -1s.c e s . m  1.134 
1 -.E - 7 . 1  i9r.i  . i o 6  
.3 rt.3 oo.o .cor 
.9 6.0  L T I . 8  ,407 





















1915 lNBOUN0 O W l N C B Y  
PSI 1 ECCEN 3 M A  THE11 THETO PERIH APHEL POI L 
PSI 3 ECCEN 8HA THE13 THE14 PERIH APHEL PSl  4 
P I 1  5 ECCEN $HA THETS THE16 PERIH APHEL PSI  0 
OVO -EVR TYPE OUN A OUN R KAPPA - A  E 
98.9 .e03 i .3sr  3 i r . o  s i 3 . 0  . e 5 0  i . r i o A  OP:O 
09 .3  .s3z i . n r o  170.4 e r r . 1  , 5 0 3 ~  1.640 o 3 . 0  
i i r . 5  .5n4 .e31 260.1 405.1 .4oa 1 . 4 1 0 ~  1zn.e 
4 . 0 3  19.25 e / i / e  52.0 19.0 5.5 ,101 zo.ena 
9 5 . 1  . m e  1.381 330.5 503.3 ,994 i.rrrA i n z . 3  
91.3  .4aa 1.125 181.5 t 9 0 . r  .ISBA i.0490 11.0 
111.0  SO ..sei eos.e 4 s r . o  . m e  1 . 1 4 ~ ~  1 i n . n  
3.90 15.10 iii/t  45 .6  c0.z 11.3 .zrs  0.602 
MII81ON DURATION 1 $20 0 1 1 5  
W A R 1  ARRIVAL O A T C  = C4410EO 
e t  twt i o r a  - _I 
LAUNCH ARRIVE OPEEDl  R A 1  O E C L l  I 1 V 1 
D E P A R T  OWNGOY OPEEO3 R A 3  OECL3 I 3 V 3 
LWNGOV RLTURN OPEEOI R A 5  OECL5 I 5 V 5 
PROP AERO- OVL -OVA . E V A  - ._ - -_ 
4-za io  I - Z O ~ O  , 2 3 4  o3 .0  -9 .0  - 0 . r  1.105 
4-3034.0 4-3130 ,011 277.4 1.0 .e 1.303 
12.64 9 . 0 4  s . e i  e.an 0.21 
4 - 2 1 ~ 0  4-28aa . 2 t 4  6u.s 10.0 0.0 1.120 
4-eeao 4-3045.0 ,104 118.6 2 5 . 5  1.3 , 549  
4-3045.0 4-sien .4os 245.1 0.8 2.0 1.245 i z . z r  o . r o  4.90 5 . 4 0  6.80 
4-2800 4-3034.0 , 215  120.0 2 3 . 6  1.0 ,533  
V 2 1 t OECLL (112 O P C C D P  
V 4 ! 4 OECL4 R A 4  8PLCD4 
v a I 8 DLCLO R A O  m c o a  
INC R A P  oCcLr E T A  rmic 






- 3 6 2  
, 4 0 7  
. r i 3  
1 . 3 1 3  
.eo5 
l S . 0  
-2 .4  -11.4 
.n 23.2 1.1 3.0 
205.9 -13.8 




, 1 5 1  
,388 
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I . e i e  
. e m  1.120 
eo.0 
4-2510 4-2050 
~ - P B ~ O  4-304r.s 
4-304r.a 4-5/10  
4-2500 4-LIIO 
4 . L 0 5 0  4-3049.9 
4-8049.9 4-3180 
4-L590 I - L I I O  
~ - L O I O  4-3052.0 
4-301e.o 4-sis.o 
. e r i  
. i r 4  
11.11 
.*or 




5o.r  10.0 
120.5 L5.5 
299.1 8 .1  
9.51 5 .05  
05 .4  9.0 
303.3 9.3 
iis.5 ~ 5 . r  




i , 4 c s  
- L . 4  1.090 103.L .so3 
1 . 3  ,510 00.0 ,452 
5.0  1.P31 110.1 .a35 
1 . 9 0  ¶.OD #.or 14.14 
-e .o  1.004 1oe.e .eo7 
3.3  1 . 2 ~ 2  1oe.o .sst 
e.24 5.07 3.913 ~ 3 . 3 0  







, 4 0 1  
,305 
,101  
r 4 0 9  





1 .430  
.E54 . i 14 
,401 
11 .31  
e e39 
,505 
11 - 1 3  
. i r i  1i .a  r e o  





. t l ?  
1 .519  
,110 
. 5  70  
. l o r  
1 .coo 
.151 
, 303  
. i aa  
i.caa 
- 1 0 4  
, 5 1 1  
1 . 5 4 4  
.091 
,130 
, 5 0 1  
.091 
.108 










, 188  * 
i . r w  
, 1 1 1  
. 3 6 t  
6 108 
1 . 1 5 1  
,158 
* 3 0 6  
.1e3 
: . t e e  
-4 .3  1.101 100.0 
1.0 .509 92.5 
L.40 5 . 8 L  3.50 
1.0 ,590 92.0 
3.4 i . e ir  101.1 
- 0 . 1  i.io5 90.9 
3.4 r.eor i00.0 r.oo e.er 3.54 





.e43 1 . 0 O l A  
. W M  i.a~oo 
.542 1.OIOA 
L9.4 . 4 5 1  
,950 i . r loA 
.001A 1.0500 
.543  .99OA 
30.7 .4DO 
PR 19701 - 
. 59OA 1.0000 
,508 1.151A 
.805 1.050A 
. 6 2 O A  1.0010 
. l e 0  1.0991 
.ea0 1.053~ 
1r.r  . e n  
ro.0 . s i0  
90.4 





1o .r  
s . r r r  
3.5 
1.1 





- . e  
L4.1 
4 . 1  
-13.1 
2e .r  
100.1 
LO1 .I 
9 r . e  
99.00 
191.9 




~ 1 0 . 1  10.1 
o.ao 8.18 
0 3 . 0  - 9 . 0  
111.1 ea.0 
511.0 10.9 
o . r s  r.er 
112.0 L 8 . 0  
31 .L 
4 . 3  



































eo1 . e  
t 3 . 9  
3 . 0  
8 5 . 5  
- 1 3 . 1  
-2.0 1.000 104.1 
2.0 i . t i r  i i 1 . r  
e.30 5 . 1 ~  4 - 0 1  
1.3 .509 94.8 
9o .e  
ro .9  
e. roo 1lO.L 
i1.0 
t o . 0  
8 . 3  
5.00 
-L.L i.oeo i o s . 4  
1.e .5rr  93.0 
3 .1  i .234 110.1 





n . a  
e 4 . e  
3.4 





* l a 3  
,400 
11.51 




11 .0  
9 .4  
5 . 5 4  
ea.1 








4 - a o w .  r 
e t a 1 0  
4-2070 
4 - t 8 7 0  




4-2010 . e t 3  1 r . c  4 . 5  
* - s o ~ . r  . i n  107.0  za.0 
4 - 5 2 0 0  .370 310.9 10.0 
11.05 8.01 5.04 
.0d0 
* nar 
1 . 4 0 4  
,090 
..(a9 
. t 5 9  
.4a7 
8 . 3 ~ ~  
4-e310 +-esse .e70 5 9 . 4  12.8 
4-2800 4-5048.9 .190 100.3 20.1 
4-3048.9 4-3170 .A37 301.3 0 . 3  
it.38 10.10 5.95 
$ -em0 4- BO , 1 5 5  0 3 . 0  a 1 . y  - t . s  1,001 ( O L . ~  .eo5 i.ees 901.4 1 3 4 . 5  .go5 i.$$lA 9e.3 , 6 5 4  1.3 LI.P i 4 1 . t  
1.0 .587 98.8 ,4110 L.180 190.9 301.0 .BJOA 1.8020 14.4 1.377 1.5 4 .1  101.1 
.n09 













MISOION DURATION a00 D l 7 9  
M A R 0  ARRlVAL DATE 1 L44tbbO 
196.1 , 1 2 1  
r a 1 . o  . w d  
03 .4  . l a 4  
101.00 $.roe  
4-e900 
4-5180 
4-50sr .s .eso a6.e . m e  90.9 









0 . 3  
10.9 





- 3 . 0  
10.0 
%.ea 
e 5 . r  
e 8 . a  
4 . 1 r  
- e * i  1.091 
.9 .a01 
3.4 1.227 
t . 1 W  1 .15  
-2.5 1.094 
.a . a l e  
3.5 1.219 c.01 5.46 
-1.1 i.osa 
- . T  .ala 
3 . 1  1 .e l4  
e.01 1.43 
-5 .5 1.100 
- . I  . a i r  























4-3014 - 4  
4-5190 
4-LO00 
4-50¶0 .1  
4-3000 
~ - C P O O  
4-5011  .O 
4-IC10 
~ - C O O D  
4-305a.e 
4-areo 







I r i . 1  
w . 9  
5 i o . r  
1 137.4 
I 90.1 
9e.i .ea0 e.r 
90 .0  .oao -.s 
B.OSO i 3 . i  eo8.r 
05 .5  .ea1 5 . 0  
11.0 1.390 1.1 
17.1 1.390 1.1 
9 4 . 1  ,011 - . 4  
1 .446  1e.r tOO.8 
94.3  ,010 4 .4  
11.1 1.390 1.1 
0 i . i  .a44 - .4  
1.410 1r.e eoo.0 
-4 .6  1.105 
-.I .air 
3 . 3  l.LO6 e . i o  u.ar 
a 9 . s  ro3. i  . l e 4  
5 . 5  rao.9  ,579  
Cl.1 73 .8  .IO1 
-8.0 1 O O . O D  1 . 0 0 1  




r r e . 1  
1oi.r 
108.40 
r r . 8  
91.0 
118 .1  
10.01 
e . 0  
1 .O - . 4  
LO?,  8 
r . 1  
1.0 
-.I 
C O I .  I 
re.. 
-1.r 




4-a01  r ,  I ,111 . L O  
,8I9 
1t .40 






roe.  r 
- .a  
C B . 0  
0.0 
t I  . I  
- 1 . 1  
8 5 . 1  
1.0 
tl.8 
- 1 . 1  
4-1910 
4-JO8B.0 
4 - 8 0 0  
22 
6TOCOVER TlME rn 0 DAY6 1975 INOOUND 8WINGOY 
-- -.- -- - -.-- .- _.___ 
LAUNCH ARRIVE 9PEED1 R A 1  DLCLl I 1 V 1 P8l-l?CCEN'bMA' T H E T l  THETL ?ERlH APHCL--?SI L 
DLCART l W N G O l  6PLEDS RIB DECL3 I 3 V 5 PSI I LCCEN $MA THETS THE14 ?LRIH A?HEL PSI 4 

























4 4 . L  
128.4 













4-L540 4-LO20 .320 37.L 
*-LO20 4-3047.7 .172 127 .8  
4-3047.7 4-3160 .405 300.3 
lC.83  10.39 
4-2510 4-CdtO .303 44.3 
4-0020 4-3049.8 .166 126.7 
4-3049.8 4-3190 .36S 503.1 
l L . 3 6  9.96 
4-LYOO 4 - L O 2 0  .e60 51.1 
4-2620 4-303O.B -160 l2O.L 
4-3050.* 4-3200 .373 301.8 
1L.09 9.86 
0 . 6  
LB.6 
















6 . 4 9  
9.0 
C 5 . 8  
10.4 0.es 












9 .1  
6.76 
9.7 







9 .4  
L 3 . 5  
10.6 





.3LS 3 7 . 1  






l t . 2 0  9 . 9 t  
,200 11.8 
lL3.5 
11.60 9 .17  




0 . T  
c5,c 




















8 . 7  
8 -80 
v L I r DECLC R A . 1  i rccoe  
V 6 1 4 DECL4 R A 4  6CECC4 
V 6 I 6 DECLO 1110 EPEE06 
I N C  . R A P  DCCLC E T A  CERIC - - ._._I 
-C.O 1.005 105.1 ,319 1.247 289.6 524.8 ,890 1.645A 98.9 ,860 . 3  tO.6 1 C O . L  e109 
1.6 .EO2 02.0 ,454 1.143 189.2 310.0 ,647A 1.640 75.4 1.372 .I 1.0 L76.5 ,361 
5.3 1.212 107.9 ,313 ,778 W 3 . 5  518.0 . I 3 3  1.0101 9 9 . 1  ,696 . I  L 4 . 8  94 .0  . L O 7  
1.38 5.00 3.54 1L.09 L/l/2 18.0 5C.9 L6.1 ,405 4,110 18.4 201.0 -11.4 90.20 1.263 
- L . J  1.069 104.3 .314 1.268 294.1 Bl9.3 .070 1.U81A 98.9 ,889 . 7  19.5 1 4 3 . C  -111 
1 . 5  .E04 82.2 ,410 1.148 109.3 312.1 .814A 1.039 70.1 1.373 e 5  1.7 270.9 - 5 7 3  
3.4 1.207 107.3 .SO3 .770 203.0 520.1 . I 3 7  1.003A 91.9  .OS0 .t L4 .3  90.4 ,181 
L.45 5.64 3.49 lL.3C C/l/2 6 3 . C  00.1 50.0 ,432 3.085 16.C LO3.C - 1 7 . 0  96.60 1 . 0 3 7  
- t , O  1.094 103.4 ,311 1.290 293.4 114 .1  ,886 1,891A 100.7 . E 7 9  1.4 16.6 1¶¶.5 -119 
1.5 .E04 8 L . L  ,429 1.147 169.3 312.5 .615A 1.639 7 6 . L  1.373 , - 5  1 . 7  L Y 7 . O  - 3 T O  
3.4 1,204 107.2 . S O 0  ,785 202.1 134.0 ,531 .994A 9 2 . t  .E42 .1 C 4 . 0  61,9 e 1 8 8  
L.10 1.96 5.40 12.16 L / l / L  52.3 84.0 30.6 ,438 3.765 16.0 LO3.0 -16.8 96.60 1.211 
- 8 . r  1.100 mr.6 .si1 1.514 3oc.o 506.9 .eo5 1 . 7 2 3 ~  roe.*   PO c.4 1 0 . 7  100.3 . i s1  
1.6 .6OL 62.0 .434 1.144 169.L 310.1 ,646A 1.640 71.5 1.37C .I 1.0 C76.6 e365 
3 . 1  1.201 101.0 ,311 .780 260.0 545.1' .IC4 ,997 6 7 . 7  a034 e 3  1 3 . 4  00.7 ,119 
L.79 8.20 3.54 l L . 3 0  L/l/L 44 .C  108.0 L9.9 .407 3.074 16.2 L O C . 7  - 1 7 . 1  97.40 1.169 
.. - M A R 8  ARRIVAL DATE = C442830 I C 1  FEB 1970) 
-1.8 1,001 100.3 
1.5 -599 03.9 
3.L 1.eeo 108.9 
L . 4 7  5.03 3.55 
-L.O 1.004 1OI.L 
1.4 . I O 6  04 .3  
3 . 3  1 . t l 3  107.9 
L.84 5 . 7 8  3 . 4 1  
1.4 .596 94 ,s  
11.4 l.LO0 107.3 
-c .o  1.09L 103.3 
1.4 . I 9 9  94.5 
-car  1.000 104.8 
c.ae 1.74 3 . 4 1  
1.4 1.~05 io7.i 
L.SO 0.81 1.4a 
c.59 $.or 3.44 
- 3 . 8  1.097 1 0 C . 4  
1.4 ,507 04.3 
8.4 1.LOt 107.7 
-4.7 1.1DC 101.1 
1.1 4506 03.4 
3.7 1.199 110.4 
C.01 6.C4 3.11 
,329 1.227 204.9 134.0 
, 4 4 1  1.137 172.: 308.5 
,150 . I 8 7  C64.L 510.9 
13.26 Z / l / C  91.1 4 C . l  
I ,804 1.3L7 307.5 $00.9 
1 ,454 1.1LO 171.9 801.3 
I e553 .750 CS5.6 5¶7.4 
18.18 C / l / C  44.0 128.0 
99.0 ,971 
70.4 1.373 










2t .o  110.1 
L . 0  C T T . 3  
c4.0  0 4 . 7  
-10.0 O T . 3 0  
C l . 0  124.0 
L.3  L76.O 
c4 .c  9 1 . 5  
-10.3 86.30 
LO.) 119.1  
c 3 . 0  91.1 
-15.9 99.00 
2.4 c r 0 . 3  
19.0 112.8 
C . l  C T 0 . 4  
23.6 6 4 . 6  
-111.0 69.CO 
10.7 164.6 




1 . 7  LT0.O 
- s 7 * 9  93.30 
cr.5 55.1 
. 1 1 4  
a 4 0 1  
, 240  
1 . 3 2 4  




* 3 7r 
.lor 
1.161 
..lo* . see 
,107  
1.23t 
,119 . 3 I9 
. I  I 4  






OTOPOYER TIME : 0 DAY0 1915 INBOUND SWINGBY MISSION OURATlON D 6 4 0  01'15 
M A R S  ARRIVAL DATE 2442840 
2 M A R  1916 
V 2 I 2 OECL2 RA2 SPEEO2 
V 4 I 4 OECL4 R A 4  SPEED4 
V 6 I 6 OECL6 R A 6  3PEEO0 
INC RAP OECLP E IA  PERIC 
-_ _ _  -_ 
I 1  
I 3  




3 .4  
2.37 
v I PSI I ECCEN SMA iGii  HET TI 
V 3 PSI  3 ECCEN SMI  THE13 THE14 
V 5 PSI  5 ECCEN SMI  THETJ WET6 - EVA OVO EVR TYPE SUN A SUER 
1.095 102.3 .300 1.297 302.6 517.9 
,593 86.9 ,430 1.146 175.9 311.8 
1.203 107.4 .303 .764 261.5 542.3 
5.79 3 . 4 1  12.19 2/1/2 56.4 100.3 
- _. ___- 
PER I H 
PERIH 


















ARRIVE SPEED1 R A l  
SUN681 OPEEO3 R A 3  










PSI  4 







4-2840 .258 65.5 
4-3052.4 .162 120.3 
4-3220 -374 308.9 
11.40 9.03 
- - 
,673 1 . 8  20.1 162.2 ,108 
1.373 .e 3.0 279.3 . s r 4  
.a37 .o 22.9 75.1 .i71 
16.0 205.8 -14.4 98.60 1.221 







4-2590 4-2840 e249 72.2 
4-2840 4-3049.0 a170 122.9 
4-3048.0 4-3230 .419 304 .1  
11.80 9.04 
-4.0 1.100 101.3 .298 1.317 307.4 113.1 .925 1.709A 100.4 .682 3.0 21.6 173.5 e 1 1 9  
1.4 . 5 8 5  86.2 .446 1.133 175.3 304.3 ,628A 1.639 73.6 1.370 .8 2.4 978.1 .419 
3.6 1.200 109.6 -339 .759 257.3 554.9 .502 1.015 82.6 .a29 . J  22.4 59.7 *e19 
2.17 4.98 3.58 12.86 2/1/2 48.1 124.2 26.8 .343 4.311 17.2 202.8 -16.0 94.80 1.1?5 
- - - . . MARS ARRIVAL DATE = 2442810 I12 MAR 19161 - - 
-1.9 1.084 105.6 .323 1.242 288.1 536.7 .e41 1.64JA 91.6 .643 .2 2 3 . 0  116.9 
1.2 , 5 8 7  89.4 .434 1.141 179.2 310.1 .648A 1.642 75.4 1.372 1.0 3 . 3  280.2 -385  
3 .4  1.211 107.8 . S i 4  ,782 264.6 J16.0 .536 1.027A 100.1 .664 . l  2 3 . 5  98.0 * 2 1 5  
2.37 1.79 3.49 12.79 2/1/2 101.4 49.1 27.2 .405 4.2S6 16.2 eO5.l -*4.6 98.10 1.318 
-2.1 1.086 104.4 ,311 1.258 292.9 131.8 .E66 1.649A 93.7 .651 .6 22.6 131.1 . 1 Q O  
2 . 1  e590 89.6 .429 1.149 179.1 312.6 -656A 1.64k 16.3 1.373 1.0 3 . 8  280.5 e371 
3.4 1.210 l O l . 2  .301 ,775 264.2 123.3 , 5 4 1  1.OO8A 96.9 , 854  - . I  23.0 91.9 , 1 8 5  
2.23 1.66 3.44 12.36 2/1/2 88.6 61 .1  29.3 .I37 3.950 11.9 208.6 -13.9 90.60 1.290 
-2.4 1.090 103.2 .303 1.274 297.6 527.0 .E88 1.66OA 95.5 .659 1.1 21.7 145.6 a097 
1.1 e591 89.7 .427 1.151 179.6 313.8 .659A 1,642 76.6 1.374 1.0 3.0 280.6 *364 
3.4 1.207 106.9 ,296 ,769 263.4 531.6 .542  .997A 93.5 , 846  - . I  22.8 89.1 mi67 
2.20 8.62 3.42 12.15 2/1/2 75.1 77.4 30.5 .453 3.797 15.4 e07.3 -13.4 99.90 1 .286  
-2.6 1.094 102.2 .297 1.291 302.4 I22.t ,908 1.675A 97.e .E61 1.7 21.0 150.2 -160 
1.1 e590 89.6 ,429 1.149 179.1 312.6 .656A 1.642 76.3 1.873 1.0 3.6  280.5 e371 
3.4 1.204 107.3 .SO1 ,161 262.0 541.1 .I35 ,095 89 .5  ,830 -.l e2.8 71.6 e 1 6 8  
-3.8 1.098 101.2 .293 1.309 307.3 517.6 -920 1.693A 98.1  .675 L.6 21.1  111.3 *IO8 
3.1 1.201 109.1 ,329 ,760 238.ll 513 .1  ,510 1.011 83.7 ,831 .3 22.3 63.0 ,207 
e.24 $ . e 7  3.44 ie.16 e / i /e  6 3 . 1  90.o 30.3 . a 7  3 .82 .~  15.2 toi.0 -13.e 09.20 1 . ~ 3 4  
1.2 ,383  89.1 ,442 i . i s o  178.9 306.4 .e311 8.642 74.3 1.371 .a 3.0 tr9.6 . d o 1  
e .37  3.79 5 . ~ 6  ~2.68 e / i /e  5 4 . 1  121.3 e7.5 ,363 4,204 11.0 ~ 0 4 . 6  -14.4 08.00 1.164 O 
.- MARS ARRIVAL DATE : 2442860 (e2 UAR 19761 
-i,9 P.084 108.8 ,326 1.212 287.4 540 .4  .e37 1.648 09.6 , 640  .t e3.4 113.6 *lie 
1.1 ,386 92.3 -436 1.149 183.0 310.3 e648A 1.6500 1 1 . 5  1.373 1.1 3.6 280.9 $386 
3.4 1.216 107.8 ,314 .YO3 264.9 J11.3 .937 S.029A 100.4 . 88J  .O 23.2 99.0 . E l 1  
t.45 1.86 3.60 i E . 8 2  e / i / 2  108.7 48 .L  e ? , l  ,403 4.e8t 11.8 tOS.9 -13.8 98.90 1.319 
-2.0 1.086 104.5 ,313 1.257 292.3 531.7 .E65 1.6SOA 92.0 ,647 .8 23 .4  12r.O e l 0 1  
3.4  1.211 107.1 ,301 ,716 264.6 1122.6 ,542 1.01DA 97.2 ,036 -,1 2e.7 07.L , 181  
e.25 5.67 3.16 42.40 2/1/2 96.8 59.9 29.4 ,438 3.043 15.2 e07.3 -13.1 99.90 1.290 
1.0 .SOB 92,s .43 i  1.114 1 8 3 . 3  313.0 .WTA i.asoo 76.3 1.374 1.1 4 . 1  t8i.t , 3 7 0  
4-2550 4-2850 .310 4 5 . 1  
4-2850 4-3012.0 .166 117.2 


























el62 115 .8  
3 6 4  310.6 
11.46 9.27 
.e18 65.4 
~ 1 6 3  116.e 
~371 010.3 
11.26 0.01 











5 . 8 1  
2S.8 
10.1 















4-2350 4-2080 ~ 3 1 4  45.5 10.6 
4-2860 4-3052.8 ,171  113.0 26.0 
4-3OSC.6 4-3100 e385 301 .5  10.2 
ie.70 io.es (1.81 
4-2360 4-2860 .e92 12.2 
4-2860 4-SOS4.1 .169 112.0 
4-5034.1 4-3200 a370 3iO.l 
12.03 9.78 
4-25ro 4-2880 .e72 58.9 
4-2880 4-3054.8 *I60 111.5 




l o ,?  
6 . 2 Z  
l t . 4  
26.0 
10.9 




5 . 5 5  
7.6 
2 6 . t  
9.9 
5.30 
-2.3 1,089 103.3 .303 1.272 297.2 S31.0 .a87 1 . 6 5 7 A  93.9 ,654 1.0 22.7 141.4 ,095 
1.0 ,590 92.6 .428 i . 1 5 8  183.1 314.3 .66lA 1.6500 16.7 1.375 1.2 4 . 3  201.3 e363 
3 .4  1,207 106.8 ,295 .771 263.9 530.8 .S43 ,998A 93.8 ,847 - .e  22.4 90.9 e 1 6 8  
2.18 9.58 3.54 12.13 W l / 2  84.0 71.7 30.7 , 456  3.777 14.8 208. l  -12.3 100.30 1.266 
-2.8 1.092 102.2 .29S 1.287 302.e 526.4 ,908 Il.661A 91.1 ,661 1 . 5  2 t . O  155.5 -091 
1.0 ,590 92.6 .430 1.154 183.4 313.5 ,658). 1.6500 76 .1  1.371 1.1 4.1 281.2 a308 
3.4 1,204 107.1 ,299 .766 262.5 J40.2 ,538 ,993 89.9 , 840  - . e  L2.3 79.9 .le6 e.rs 0 . ~ 8  3.58 12.14 e / i / z  71.8 9 s . ~  30.6 ,444 8.78~. 14.1 z07.0 -1e.2 09.e~ i . m r  
4-e580 4-2060 a254 65.4 
4-2880 4-3054.3 el69 111.0 
I - 3 O S 4 . 8  4-3220 e368 311.5 
91.26 9.10 
4-2590 4-2860 ,239 71.6 
4-2860 4 - S O 5 1 . 3  . I 1 9  113.0 
4-SOEl.8 4-8230 .398 308.3 
1l.lt 8.94 
- S . 2  1,096 101.1 .e89 1.504 3 0 7 . t  32e.O .926 i .881A 97.0 ,689 2.3 22.0 168.4 .100 
1.1 ,184 92.2 , 440  1.141 182.8 308.1 . 8 4 l A  1.6800 14.8 1.373 1.1 3.6 280.6 ,398 
3.4 1.202 $08.8 ,323 .762 259.3 511.7 . S i 6  1.008 04.5 . O S 2  , I  2C.2 65.6 e 1 0 9  X 






2 8 . 0  
10.9 
6.86 
1-2560 4-LO70 .e98 32,s 
4-8054.7 4-3tOO , 370  1110.8 
IL.33 10.00 
~ - L B I O  4 - s o w . 9  .im 107.8 
5 8 . 1  
1 O Y . L  
11t.4 
.64 
. t s 4  . 1 78 
.a66 
11.41 
, 2 3 7  
. l e i  
. B o t  
1 1 . 2 2  







I . 2 8  
, 300  










4 - t s r o  4-2800 . L I ~  59.4 
4-PO60 4-3058.0 .I92 103.4 




9.03 l L . 1 6  10.00 




4-2880 4-5053 .1  
4-3085.B 4-3230 
















-L.? 1.094 101.1 .E86 1.e96 306 .1  130.3 ,900 1.6671 95.0 .660 1.9 L3.6 161.0 .069 
.9 ,192 98.6 .443 1.167 191.4 311.3 .e511 1.6840 75.9 1.376 1.3 4.5 281.6 .387 
3.4 1.203 100.1 ,314 ,764 260.6 5 4 0 . I  .524 1.004 8 5 . 7  .E35 - . I  21.6 70.1 a 1 8 8  
L.07 1.49 4.13 i t .41  t / l a  76.4 114.0 29.7 . m e  3.097 13.1  e o r . 1  -10.1 s6.10 1.163 













l lO?OVER T I H E  * 0 O A Y I  
GUNCN A R R I V E  8CCLOl R A 1  OCCCI 
OE?ART IWNGOY 8?EEO3 1115 DECLI 
IWNCIY RETURN 8?EEO¶ R A I  DECLl 
?RO? AERO OVL 
~ - ~ B I O  ~ - L B O O  .;so a6.c i i . 0  
4 - a o o o . ~  a-atco .aao 814.8 10.9 &tu00 4-1101rJ.S .&!SI 91.4 t1.6 
lC.86 10.111 1.611 
4-1190 4-LBO0 .E31 11.9 11.0 
4-L900 4-11011.1 . L S I  98.4 21.1 
4-11011.1 4-11t110 ,1179 11111.1 10.1 ac . i i  10.3s 1.m 
4 - L O O 0  4-C800 ,811 11.1 S.11 
4-LBO0 4-11041.0 .e44 108.1 t S . 0  
4-3041.0 4-8C40 ,4111 1104.1 8,s 
l C . t 8  10.27 4 . m  
25 
6TO?OYCR T I Y E  S 0 D A Y 8  1915 INBOUND SWINGBY WI88ION DURATION = 880 DAYS 
WARS ARRIVAL DATE /:4tfff . ._" ._." __- ---- -. __ . . - _- - 
LAUNCH ARRIVE 8PEEOl R A l  OECLI I I V I P S I  1 ECCEN SUA THETI THETC-PERIH -APHEC-?bI C--V t I C OECLI RAL 8CCEOL 
O C C A R l  8WNGBY 8PEE03 R A 3  DECLS I I V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL ?SI 4 V 4 I 4 OLCL4 RA4 8CCEO4 
8wNG8Y RETURN 8PEEO5 R A I  OECL5 I 5 V 5 P S I  5 ECCEN SUA THE15 THETO PERlH APHEL P8I I V 8 1 0 OLCLO R A &  8PLEOI 
PROP AERO DVL O V A  EVA OVO EVR TYPE~EUN~~~8UN_RI(APPA - A  -!--.IN< RA? DLCLP C I A  C E R I C  --_ ___- - MARS ARRIVAL DATE : 2442810 I 1 FEB 19781 
._ - NARS ARRIVAL DATE = 2442620 (11 fEB 19781 
-_____ . MAR8 ARRIVAL DATE a L442840 ( C MAR 19761 - 
4-L54O 4-C840 '.set 37.9 8.0  -1.8 1.081 106.8 ,335 l.CL7 L84.C 537.8 ,819 1.83SA 91.1 .E40 -.1 LL.5 108.9 ,117 
4-1840 4-SO5L.4 .18C 120.3 C S . 8  1.8 ,593 88.9 ,430 1.148 1 7 5 . 9  311.8 .853A 1.838 78.0 1.313 q3 3.0  Lt9.1 a374 
4-5051.4 4-31LO e374 300.9 10.5 3.4 l.PO3 107.4 , 303  .TO4 L 8 1 . 8  84L.3 .5SL ,998 89.0 ,837 a 0  L L . 0  75 .1  a 1 7 1  






8lOCOVLR TIME s 0 DAY8 1978 OUTBOUNO SWINGRY MISSION DURATlON * 4 6 0  D A Y S  
W A R 5  ARRIVAL DATE e 4 6 3 4 6 0  
19 NOV 1977 
LAUNCH E-WNGDY (PEE01 R A l  OECLl I 1 V 1 P S I  1 ECCEN SMA T H E 1 1  ThETe P E R I H  APHEL PSI  L V P 1 E DECLD R A E  8pECOe 
8WNGOI ARRIVE *PEE03 R A S  DECL3 I 3 V 3 PS1 3 ECCEN SMA THE13 THE14 P E R l H  APHEL PSI  1 V 4 1 6 DECLl R A 4  8PEED4 
OECAflT RETURN 8CEEOJ R A 5  OECL5 1 I V 5 PSI  5 ECC€N SMA THE15 THE16 PERlH APHEL P S I  8 V 6 I 6 DECLO RA6 (PEED6 
CROP AERO OVL OVA EVA OVD EVR TYPE-SUN-A-SUN R f i P P A - A _ _ -  t __  INC--.?AP -0ECLP ETA CERIC 
--.-I_ ___ 
WARS ARRIVAL DATE 2443160 (12 NOV 19171 ---- - -  - - 
4-3100 ' - 3 S O O . 6  -193 e3 .4  - 3 8 . 0  - 8 . 0  .938 96 .2  .170 .e73 913.4 371.0 . r e 5  1.0210 92.0 1.066 9.6 66.9 L37.1 
*-8SOP.O 4-8460 s t 3 1  e81.3 4 . 9  . 7  1 ,398  69.2 ,421 1.258 2.6 143.8 . l e60  1.766A 110.7 .OS4 1 . 3  16 .1  1A6.0 
4-1480 4-ao70 . e 5 5  9 . 5  e i . 9  8 . 1  . n e  102.9 ,273 1.349 e2i.e 392.8 ,911 1.7170 ~ a . a  1.100 -7 . e  -50 .9  310.9 . e l ¶  
11-98 30 .20  4 . 6 0  4.78 6.17 5.60 12.80 l / l / l  17.9  84.5 8 4 . 1  1.131 1.670 79.8 9 5 . 1  51.9 9 5 - 6 0  * q S A  
HARO ARRIVAL DATE = 2443470 tee NOV 19771 - -- ---___- - 
4-s ioo  4 - ~ ~ 0 9 . i  . i o 9  2e.e - 3 0 . 0  -1.0 
4 - 5 3 0 8 . l  4-3470 . e t 4  e60.8 3.4 .I 
4-8410 4-3070 .e76 13.6 16.6 3.8 
14.66 10.70 4.54 4.1? 
4-3160 4-3303.0 . I68  2 5 . 0  - 3 8 . 0  -? .e  
4-3303,8 1 .3480  .290 L 6 6 . t  e.5  .4 
4-3400 4-3940 . S i 8  16.5 10.5 l . 3  
15.16 11.5P 4.e6  3.86 
,939 98.3 . I 'm 
,391 69.e ,406 
.739 105 .4  .e97 
7.56 6.15 12.73 
.e44 96 .3  el66 
,391 86.6 .4lL 
,730 104.4 .e92 
? . O S  7.27 1 9 . 1 7  
MAR8 ARRIVAL 0 
,934 94 .3  .119 
,386 91.3  .598 
,762 109.1 .335 
7.08 7 . e ~  ie.64 
.e74 2 1 3 . 1  375.5 . r e 5  
1.230 L.7 149.3 ,7260 
1.386 ee6 .1  393.9 ,976 
1/1/1 44.9 47.0 64.7 
.e85 ~ 2 2 . 5  3 6 1 . ~  .reo 
i .eso 11.8 149.0 . m o  
1 . 5 6 3  223.9 399.2 .e89 
l / i / l  44.4 se.4 60.9 
ATE 1 L44S480 L DEC 197 
.E65 e04.0 345.7 . l e 6  
l . L O 8  3 5 5 . 3  915.0 . l e 7  
1/11/1 $3.6 48 .L  68.1 




1 . toe  
1.0400 
1.737A 
1 * 1610 
1.080 



















1.116 - 5 . 3  
v9.9 05.L 
,074 1 . 6  
1.11e -11.6 
18.9  01.0 
i . 2 7 ~  9 .4  
. 
i , eec  9 . 4  
ee.4 90.7 
,658 1.8 
1.139 - e . o  
o6.0 ~ 3 7 . 7  . ce4  
- 4 0 . 4  ~ 0 9 . 9  .cia 
61.9 ~ 3 3 . 4  .ma 
10.6  144 .L  3106 
B S . 0  95.80 1.044 
1 9 . 8  141 .9  .coo 
-77.5 336.E . S A 6  
39.3 07 .6L  1.0fll  
..._ .. . 
O O . ~  ~ 4 5 . 8  . r e o  
-3r.a 3 o i . i  .eo4 
3e.7 io i . ro  .e77 
e l .8  140.8 a174 
MAR6 ARRIVAL DATE E L443510 I 1 JAN 19181 - 
28 











-7..5 ,934 94.3 .iie .OM eo4.0 300.i . r e o  i.ooe~ 90.0 i.eoe 
1.390 01.3 ,401 i.eeo 355.5 5io.o . r e 1  i.724~ 101.4 . e r e  
.7le 102.1 .e07 1.315 214.0 409.4 .930 1.0030 100.4 1.090 
7.49 5.36 13.19 l/l/l? 40.0 . 3 3 . 1  87.0 1.101 1,013 Oe.4 
,939 90.3 .110 ,014 PIS.? 373.1 ale5 1.0220 91.9 1.288 
1.58 4.61 13.20 l/l/$? 44.9 25.0 04.7 l.k?OZ 1.809 19.9 
i . ~ i  09.e .doe 1 . ~ 3 0  2.1 149.3 . r e m  i.7ae~ 101.8 .e14 







9*00  4.30 
2e.e -51.0 
EOO.0 1.4 
31.0 - .e  
9 . 3 1  4.54 
ee.1 -31 .1  
e14.1 e.0 
34.3 e.1 






10.19 4 .28  
21.3 -34.3 
33.9 -1.4 


























n . e 5  
-230 
,929 












66.0 237.7 . e24  
i9.e i 4 i . e  . i o 6  
-1.7 111.0 .e41 
58.0 95.00 1.044 
01.1 e33.4 .236 
19.8 144.0 .2Q0 
-3.0 524.3 .25O 
11,s or .eL  1.051 
e9.s  e45.0 .e20 
i4.a 304.0 .281 
01 .4  e 8 e . t  . t i s  
- ..__ - I_ 
21.0 140.1 ,174 
5e.7 101.70 -077 
Li.7 141.9 a170 
54.1 1 5 311.3 oe eo i . 0 6 8  .eo*
0 0 . 6  LS3.0 .e30 
e l . ?  14e.0 .LIS 
-e.e 323 .5  .e85 
10.e e 0 . n  i.oee 
4-3190 
4-3309.i 
4 - i w o  
4-3200 
4-3515 .0  
4-3410 
4-3100 

















. 3  
-5.2 
3.72 
-- MAR0 ARRIVAL 
.e34 94.3 .ll 
1.386 91.3 .39 
,717 104.e .30 
7.0e 0.33 13.0 
.e39 9e.S . t i  
1.381 09.3 .39 
-706 103.L .?LO 










ATE = e443400 e DEC 1077) 
.a61 204.0 515.7 .reo i.ooeo 90.0 1 . e ~  
1.208 315.3 51S.0 .72? i.eesA 104.7 .e56 
i/i/e 53.8 39.1  00.1 1.~44 i , r e s  02.4 
,814 ei3.0 313.1 . res  1.0220 91.9 1.268 
i.eii e.3  114.4 .rzoo 1 . e ~ ~  105 .1  .OM 
1.341 e20.3 410.1 .931 i.7590 101.2 1-10? 
1.31T e l 5 . 3  4 1 4 . 0  .910 1.7180 101.9 1.100 


















21.5 -30 .0  
e54.1 1.4 
35.0 2.0  






2 . 9  
91.7 
__. - _ _  __ 
- ~ . e  -er .s  235.4 .el8 
-0 .1  - 4 5 . 0  310.0 ,264 
8.0 134.9 ~ 3 6 . 0  ,213 
96.4 1 5 . 3  9 1 . ~ 0  1.043 
e.0  24.2 139.5 .162 
9 1 . 5  - 1 4 . 2  91.00 , 0 7 1  
2 . 0  P4.4 139.0 .le1 
5 . 9  6.1 312.9 .26? 











91.8 1 . e ~  
ioe.7 1 . i o e  




.e15 330.e 50.7 .me  eae.4 - , 3  
,327 19.1 10.7 
15.82 12.40 4.92 
.184 20 .7  -33.7 
14.14 10.74 4.46 
, 215  eei.3 - . 4  
.eel 30.7 - 3 . 0  
L MAR8 ARRIVAL DATE = 8443100 tee DEC 1971) 
29 
OTOPOVCR TIME 0 DAY0 1910 OUT9OUNO 3WINGBV 
- __ 
LAUNCH 8WNGBY WEE01 R A l  OECLl 1 1 V 1 P S I  1 LCCEN (1111 THE11 T H E T ~ k R I H  -APHEL 
OWNGBI ARRIVE EPEE03 R A 3  OECLS I 3 V 3 P I 1  3 ECCEN OMA WET3 THE14 PERIW APHEL 
DEPARl RETURN WEE01 R A I  OECL1 I 1 V 5 P31 5 LCCEN OMA WET5 THETO P E R I H  APHEL 
PROP AERO OVL O V A  EVA DVO EVR TYPE- 8UN-A-OUN RJA!PA-. --A- 
__ -^- --_______ - __ __ 
MAR3 ARRIVAL DATE I e443400 (12 NOV 1977)  - ---...- 
.._ 
p a i  
PSI 
P I  I 
E 
MIOOION DURATION S 500 D A Y S  
I t  NOV 1071 
M A R O  ARRIVAL D A T E  * c4434ao 
.- 
r.-v e I L D t c L t  R A e  w c c o t  
o v o I o oEcLa R A E  IPCCOO 
4 V 4 I 4 DECL4 RA4 O C L C O I  
INC - R A ?  OECLC ElA PLRlC 
. - 
MAR8 ARRIVAL DATE 
- 7 . 1  ,934 94.3 ,119 . 
. I  1.390 91.3 ,407 1. 
- 
-L.S .ora 95.0 ,295 1. 
4.00 7.49 $.a9 i3.00 I /  
-e.o .oao 93.0 .so3 1. 
-7.0 .939 96.3 ,170 , 
.I 1.391 OS.?. ,408 1. 

























1 . 4  
9 5 . t  
a9.o 
19.1 
- t . o  





L 4 5 . 3  




1 1 4 . L  
344 .a 
95.00 
MARO ARRIVAL DATE I L44Y800 (LE DEE 1077) 
4-5100 
4-a500 

















































t o e .  L 
9.10 
LO.0 
L 1 5 . 7  
14.4 






4 1 . 0  
a i  .a 
60.0  
- 7 . 7  
- 0 . 0  
1 .OO 
-3 .1  
L.0 





- t . s  
13.L 
4 .05  
- t 7 . 0  











- 5 . 4  
3 . L l  
- 7 . 0  
- .e  
-11.4 
8 . t O  
- 7 . 4  - .4 
-L.O 
3. tL 
































:01 * 1 
4.04 
90.4 
07 .3  
00 .0  
4.17 
100.4 
0 3 . 0  
90.4 
3 .76  
1 . 3 4  
,150 










u . a o  










L / l / L  
.os4 
1 * 191 
1.349 











1 , E l l  
I l / l / L  











0 9 . t  
9.0 
190.0 





t t 3 . r  
a0.7 






371 .a  
1e.o 









7 . 1  
i a 3 . 1  
430.9 
. re7  
















16 .0  














i . w e 0  
1 .ea8 
i .oseo 
1 . ~ ~ 4  




















9 4 . 9  
100.4 
107.6 







00 . :  
.os4 
1.000 






r 9 . o  
r o . 1  
1 . 0 1 ~  
-9.8 
3 .1  
9 . 1  
-9.1 
o t . 1  
0.4 
L.l 
t . 1  
9 7 . 0  
t . 3  
1 * a  
95 .1  
9.1 




4 . 1  
0 .a  
o 1 . r  
-10 .0  2 4 L . O  
31.0 134.9 
! 13.9 300.7 
-40.7 100.70 
I 0 4 . a  c s o . o  
, c 7 . 0  1w.o .I 343.9 
I 11.1 97.40 
I e a s a  isa.5 
I e;* 311.1 
I 59.1 L34.C 
50 .4  91.10 
11.0 L S 3 . 4  
' L0.L 1 3 5 . 9  
' 4.7 3 l l o . t  
















-5s.e a o . 4 ~  
-LS.L -7.3 .o 
- 1 . r  - .e 1.1 
13.0 - c . i  .(I 
4.03 a.io o, 
- to .9  -0.5 .o 
-3.1 -.9 1.3 
11 .7  -1 .1  .I 






















04 .0  
90.0 






. E t 3  
1.094 
19.4 - 
0 . 8  
t . 0  
L . 1  
B 7 . 0  
9.1 





C.7  310.) 
19.0 9c.10 
15.0 e3a.o 
 LO.^ i3e .a 
4.0 310.1 
01.1  03.1L _ _ _  
.reo 
. 1 4 7  
.54r 
I ,001 





ITOCOVCR TIME S 0 D A Y 3  $970  OUTBOUND 
LAUNCH 9WNG8Y 3PEEOl R A l  OECLl I 1 V 1 P I 1  'I-ZCCEN -3HA- 
3WNG8Y A R R I V E  3PEEOS R A 3  OECL5 1 3 V 5 PSI 3 ECCEN 3HA 
OCCART RETURN OPEC05 R A 5  OECLS I 5 V 5 PSI 5 ECCEN 3 M A  
PROP AERO OVL O V A  EVA O V O  EVR TYPE 
4-3313.5 4-3520 .e34 253.0 -6 .9 - 1 . 2  1.379 8S.0 .390 1,101 
4-3SLO 4-3730 . S i 0  40.0 5 . 1  -5.5 ,713 110.8 .SO7 1.390 
__. _ -  -I_._-___I____ 
4 - 3 1 7 0  4-3313.5 . ~ i o  339.4 1 8 . 5  1i.a ,927 o1.a ,117 . e n  






1 5 . 7  170.9 
188.7  384.2 
224.a 424 .0  








60 .0  
WIS8ION DURATION 1 ¶ O O  DAYS 
HARS ARRIVAL DATE L44SlCn 
1 1  JAN 1071 
APHEL- P31 V 2 t t DECLC R A L  (PEEDL 
APHEL PSI 4 V 4 I 4 DECL4 RA4 OPCEOl 
APHEL P O I  0 V 0 I 0 OECLd R A 9  OPEEOI 
MARY ARRlVAL DATE = 2443530 (21  JAN 1970) . 











4-3200 4-33i4 .8  -215 21.5 - 3 0 . 0  - 7 . 9  .944 98.3 .100 .E85 222.8 381.0 .121 1.0500 93.3 1.212 9 . 1  00.0 9 3 5 . 0  .+?SO 
4-3314.11 4-3400 ,230 2 9 4 . 1  1.4 .2 1.387 80.0 .402 1.211 11 .2  154.1 .1240 1.690A 103.4 ,050 1.8 e l . 7  149.0 -119 
4-3400 4-3000 . l 3 l  108.4 I9.5 - .0  ,021 01.9 ,401 1.113 161.0 4 5 4 . 2  ,090 1.015 112.4 1.080 1 . 4  11.0 19 .2  - 4 2 5  
11.90 0 . 2 1  4 . 9 1  3.10 1.10 3 . 3 0  i o .o i  vi/t 51.0 4.1 o i . 3  i+ i so  i.ooe re.@ s i . ?  50.2 0 o . x  1.006 





4 - 3 5 0 0  
4 -3000  
4 - 5 3 2 1 . 5  










. t l l  
.Pee 
* 182 
1 1 . e r  
. e 5 0  
, 2 5 3  
. l o 3  
i e , m  --- 
. l O L  
. e 4 0  
* t i 0  
11.00 
20.4 
C 6 L . L  
84.3 
r . o e  
-33 .5  
- 3 . 0  
19.0  
4 . 4 0  
,939 90 .3  
1.382 09.0  
,024 90.0 
0.00 3 .23  
,170 
. S O 8  
, 3 1 3  
10.02 
, 0 1 4  ~ 1 4 . 0  3 r t . 0  
i . i r 4  i o i . 0  4 4 0 . 3  
1.191 1 . 3  103 .4  
l / l / L  0 9 . t  4 . 1  
,120 1.0220 
. ? Z O O  1.054A 
,130 1.0110 
1 0 . 0  1.310 
91.0  
100.0 
1 1 0 . 1  
1 . ? S O  
1.e07 
4 034 
1 .013  
1 . c r s  . 034 
1 0 . 1  
, 030  
1.000 
00.4 
r0 .o  
i . o r o  





05 .9  
0.0 
L . 5  
1 - 0  
91.9  
04 .0  
9 . 0  
5 7 . 1  
5 0 . 9  
LO.0 
1L.4 
5 8 . 4  
5 5 . 9  
1 4 . 9  
0 0 . 1  
2 r . e  
re .e  
1 5 . ?  
i r . 7  
t . 7  
4 5 . 1  
t s o . 0  
130.0 
lL.5 
91 .40  
20 .0  
99 .0  
t 5 5 . r  
e . 0 1  
. loo  
,391 
, 3 9 9  
. L O 0  
* 590 
.424 
I 7 . 4 t  
1 o . a  




0 . 0  
L . 3  
1.0 
95.1  
L 3 4 . t  
130.9 
1 9 . 1  
91.10 
4 - 3 2 1 0  
4 -3321 .8  
4 -8500  
L 4 . 1  
2 4 3 .  8 
110.3  
0.91 
- t 7 . 0  
-1.0 
19 .9  
3 . 4 0  
,899 290.1 308 .4  
1 . 1 8 4  21.0 183.5 
1.143 110.9 451.0 
l/l/P. 00 .7  1.4 
ATE X E443110 I 1 J 
.010 131.2 353 .0  
1.110 362.1 129.0 




. W ? A  .9040 
. I10  1,031A 
.eo0 1.009c 
5 9 . 5  .e90 
.OM i . o t r  




L . O ~ I  
09.L 
9 0 . 5  
L.010 
i o r . 1  
0.11 
L.L 
1 - 0  
8 5 . 1  
10.0 - ' 0  




1 1 . 0  





i 2 o . r  
. L I S  
* 150 
. 01 (1  
. a ~ r  
, 1 4 1  
, 1 4 3  
, 3 4  1 
1.014 
.951 100.4 
1.300 8 5 . 0  
.eo0 0S.L 
0.09 3.43 
- M A R 3  ARR 
.os0 90.9 
1 .319  95 .0  
.e19 101.4 










t 7 4 . 9  
0.04 
5 4 . 1  
- 4 2 . 0  
1 4 . 1  




























4-3530 4 - 3 7 l O  
4-3307.9 4-3530 
.e41 ee.9 -ee . i  
.e49 251 .4  -0.0 
. i o 1  100.7  e1.s 
11.81 e.7e 3.40 
. e m  330.8 ee .3  
.313 e67.4 - 5 Z . e  
.e64 56 .7  14.4 
16.3B $??.I1 6.26  
.e40 335.1 6 0 . 8  
.e47 ee4.9 -33 .9  
.e64 16.7 14.4 
14 .5% l l . 1 5  3 . 3 0  
.ire 33.5 -42 .6  
.e44 e75.e e3.9  
.e39 e1.e 1 6 . 3  
11.49 9.49 4 . m  
-0.e .sse i o o . ! ~  
-1.1 1.370 84.1) -.I .see e8.e 
3 .09  6.48 3.38 
16.0 .sso '  $0.6 
-2.4 .e11 io7.0 
- 3 . 7  1.380 e 9 . 9  
-- MARS ARRl 
-10.4 1.380 90.5 
4.e5 ?.64 5.84 
1 5 . 1  -929 90.5 
-2.4 .e71 101.0 
3.411 6.89 8 .84  
5WINCIY 
-WET1 -THETL 
W E T S  THE74 
W E T 5  WET8 
3UN A 5UN R 
19 .7  170.0 
iee.7 3 e 4 . t  
roi.5 439.9 
(14.5 7 .6  
.zoo .so1 ~3o.e 388.1 
.4 ie  1.140 110.4 45e.e 
.39e 1.180 18.1 171.0 
17 .e5  l / l / O  84.6 5.1 
IVAL DATE 5 e443530 (el  J I  
. i l l  .85S 183.5 37Z.4 
.38S 1.185 358.e 534 .7  
.387 1.294 eie.1 456.2 
is .e i  w w  oe.1 10.1 
.is1 .e55 m . 9  574.6 
.385 1.185 1.0 174.6 
.38? 1.294 e1e.1 4 3 6 . t  
11.81 t / i / e  9e.e 10.1 
.7ee T 1 . 6 4 1 A  se40
.?94 1.7910 
29.3 . O i l  
?SI e 
?SI 4 
P e l  e 
_. E-. 
93.e 
9 5 . 1  
100.9 
e.000 
M I W I O N  OURATtON e00 D A Y S  
WARS ARRIVAL O A T €  S C 4 4 3 3 E O  
11 JAN 1978 
x r  
I I  
I 4  
R A C  
-9.8 




9 i . e  i .ea7 -11.1 
93.3 .et5 1e.e 
3.953 81.4 ioe.3 
91.0 i.ese -10.0 
1.639 16.4 100.7 
109.0 1.102 e.5 
93 .4  ,615 7 .1  






-e3 ,  e 
5.r 
- 5 e . t  
R A l  ICEEOI 
kA4 OPELO4 
R A O  9 C E E O I  
ETA CERIC 
~ 3 3 . 3  .e34 
lL9.9 .I45 
3 5 7 . 9  ,511 
61.3L 1.09? 
-70.9 tee.e . $ i s  
- e i . s  107.40  i . e i e  
5 9 . 5  3 4 138.5 130.4 -319 . l o
33 
OTOCOVCR TlMC a 0 DAY0 1010 OUTBOUND OWINGSY 
MARE ARRlVAL DATE x 2443480 I L OLC 1911) - . ._- 
4-3100 4-3LPl.t .16L 3O.L -4C.O -0 .0  .e30 90.9 .150 ,696 1OB.L 313.6 . T L T A  ,9040 69.L 1.250 10.0 1 3 . 8  t0t.O .e45 
4-8195.1 4-3510 ,e46 L14.9 14.5 L.6 1.379 95.0 ,390 1.118 34L.l lL9 .6  ,110 1.037A 90.5 .EL1 - . O  1 1 . 1  l t L . 1  , 145  
4-8510 4-3000 .150 05.1 20.9 -,E ,611 80 .0  ,395 1.16L 110.0 45L.3 ,103 1.621 111.8 I . 0 7 t  1.0 l C . 6  19.9 - 4 1 0  
10.40 1.41 4.10 3.OC 0.43 3.20 lO.6L 1 / L / L  OL.7 4.L 5 9 . 5  e990 L.010 05.9  100.1 45.5 114.70 1.014 
4-8100 
4-3811 . l  
4-3510 
4-31 70 











4 -3313 .0  
4-3110 
4 - w ~  
330.5 
L59 .0  
96.1 
1.11 









0 5 . 4  
66.0 
90 .4  
01.6 
5 .91  















97 .0  
111.0 
1.910 
0 S . t  
90.0 
1 1 3 . 1  
1.011 
0 3 . 1  
91.9  




.EL0 3 . 0  
1 . O T L  1.0 
1.~56 -9.s . e m  z . 5  
1.060 1.1 
01.5 64.0 
1 . 1 7 3  0 . 5  
.6LO L . 0  
1 7 . 0  9 1 . 6  
1 . m  c.e 
-60.9 
81.1 
l C . 6  
-50.5 
-65 .  I 
L9.O 
15 .L  
-lS*O 
59 .8  
30.1 
19 .0  
r i . 0  
L35 .3  
183 .8  
10.0 
* 8 . 0 0  
L8S.C 
188 .0  










a t 3 0  
5.140 
, 440  
. 0 9 C  
. c t o  
, 1 4 1  
.@11 
1.001 
- -__. - - MARO ARRIVAL DATE x C4435LO Ill  JAN 1 9 1 0  
.e15 330.1 59 .1  
. E l 0  L61.6 -14.0 
,164 91.1 Ll.1 
11.41 0.80 4.9~ 
.eio 339.4 80.6 
$1.40 0.34 4.00 
.e45 LE.) -eo.i 
.E34 C53.0 -6.9 
,101 106.1 Ll.0 
.C4L 151.4 -6.0 
a308 116.1 11.5 

























.E54 16t.4 370.1 
1.165 3.0  111.0 
1.166 104.0 411.9 
L / l / L  O¶.O 4.L 
-7824 .e640 9L.1 
.7L80 1.64LA 95.0  
,704 1.63LO 111.9 
50.1 1.L6L L . l L 0  
.TLO .9OTO 93 .1  
.I210 1.64LA 9 5 . 1  
,669 1.080 113.0 
00.0 1,091 La000 





.e l8  
1.010 
I 00.7 
I l . t 5 ?  
I . E l l  
1.010 
I S1.4 














l C . 0  LO.0 
,-46.4 05.70 
81.0 lL9.0 
15 .4  C1.5 
- 5 L . 1  01.3L 




-05.1 e w . 3  
34 
8TOCOVER l lME = 0 DAY3 1978 OUTBOUND SWINGBY MISSION DURATION = 640 O A V S  
M A R S  ARRIVAL D A f E  i e443550 
21 JAN l 9 I R  
LAUNCH EwNGBY SPEED1 R A l  OECLl I 1 V 1 PSI 1 ECCEM SMA THE11 THET2PERIH APHEL PSI -2 -V 2 I 2 OECL2 RA2 SPEECP 
8WNGBY ARRIVE OPEEO3 RA3 DECL3 I 3 V 3 PSI 3 ECCEN SMA T H E T I  THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEED4 
DEPART RETURN WEEDS R A 5  DECLl I 5 V 1 P S I  5 ECCEN SMA THETS THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 RA6 SPEED6 
PROP AERO DVL O V A  EVA D V O  EVR TYPE SUN A SUN R KAPPA - A  E I-N$-?A! -0ECLP E T A  PERlC 
__ . - . - 
4-3170 *-3300,1 . I10 33.5 -42 .6  - 8 . 2  .932 92.5 .153 .659 1 9 4 . 2  360.1 , 7 2 8  .9900 9 0 . 0  1.259 10.7 73.8 253.2 . E 4 4  
4-3300.1 4-31130 .244 275.2 23.9 4 . 1  1.380 93.7 .366 1.181 346.9 535.8 .723 1.640A 92.7 .613 -2 .2  11 .7  117.3 3142 
4-3550 4-3810 -167 102.2 21.8 -.I .197 91.8 .419 1.154 182.4 455.6 .671 1.6380 1 1 3 . 1  1.072 l . 8  11 .6  27 . f  , 4 6 5  
10.60 7.80 4 . 2 9  3.00 6 .41  3.11 17.27 1/2/2 95 .7  5 .1  51.3 1.007 2 .311  83.0 104.3 39 .9  114.70 1.320 
4-5170 4-3304.1 -510  49 .1  -10.0 -17.9 .931 92.3 .152 .858 193.0 365.5 .728 .9890 90 .7  1.259 20.3 87.6 207.0 - 4 5 7  
4-5304.4 *-3S30 ,437 276.3 6 9 . 0  17.2 1.380 92 .0  .386 1.184 352.9 535.1 .727 1.641A 9 3 . 1  . 6 1 4  -15.4 -23.7 112 .1  e228 
4-5530 4-3810 -167 102.2 21.8 - . 5  .197 91.8 .419 1.154 182.4 4 5 5 . 8  .E73 1.6360 113.1 l . f l72 1 . 8  15 .6  27.7 a 4 4 5  
l 5 . 1 7  10.24 6.13 4 .93  8.32 3.11 17.27 1 /2 /2  92.4 1.1 20.3 .Si5 5.661 67.7 102.9 1 0 . 7  114.3D 1 .475  
4-5170 4-3318.6 ,218 339.S 58 .1  11.6 .927 91 .6  .157 .e53 188.7 384.2 .719 .9870 93.2 1.216 - 9 . 1  -61 .1  233.4 .e34 
4-3318.6 4-3530 .e34 214.6 -10.8 -1.8 1.379 85.9 .389 1.162 14.7 114.4 .7220 1.642A 93.6 ,613 3 .1  3 5 . 0  121.4 ,145 
4-3130 4-3810 -167  102.2 21.0 - .5  A 9 7  91 .8  .419 1.154 182.4 415.8 .671 1.6380 1 1 3 . 1  1.072 1.8 13.6 27.7 a445 
11.13 8.46 4 . 9 1  3.07 6.47 3.51 11.21 2/1/2 91.8 5 .1  56.3 1.102 2.121 79.6 89 .1  - 4 9 . 7  82.7L 1.Z34 
__ - - ..- MARS ARRIVAL DATE E 2443140 (31  JAN 1978) -- _.- 
4-3170 4-3300.0 -169  33.1 - 4 2 . 3  -8 .1  .932 92.5 .1$3 .E59 194.2 360.0 .728A .9900 90.0 1.259 10.6 73 .1  253.4 a242 
4-3300.0 4-3540 - 2 4 2  277.1 19.3 3.3 1 .360  9 4 . 0  .390 1.183 343 .5  139.1 - 7 2 1  1.644A 90 .6  . I 1 0  -1.1 15 .6  115.5 -143  
4-3540 4-3810 * I 7 7  98.4 22 .2  -.I a597 94.8 -422 1.161 186.6 431.4 .671 1.6120 113.6 1.074 1.8 15.T 27.8 a448 
i i .01 8.00 4.97 3.02 6.43 3.73 37.34 i / e /z  102.6 5 . 0  55 .8  r .029  e. tss 8 2 . 1  100.6 42.2 i i 5 . m  1.160 
1-3170 4-3310.4 -22.0 339.2 S8.0 11.7 .927 9 1 . 6  ,157 .853 188.8 304.1 .720 .9870 93.2 1.216 -9 .9  -8S.6 e33.1 -236  
4-3310.4 4-3540 . E 3 6  256.7 -17 .1  - & . 9  1.380 86.3 ,389 1.184 13.2 177.6 ,7230 1.641A 01.1 . E l 0  4 . 0  59.3 126 .0  a 1 5 0  
4-3540 4-3310 -177  90.4 22 .2  -.I .397 94.0 ,422 1.161 186.6 455.4 ,671 1.6520 113.6 1.074 1.6 15.7 27 .8  ,448  
ii.80 6.11 4 . 9 0  3.11 6 . ~ 6  3.73 17.34 e / i /z  08 .p  5 . 0  10.9 1.080 t .325  70.3 92.6 -41.6 8 4 . 7 ~  1.432 
- 
. e 4 3  
1 .mi 
. 2 5 t  
. 1 4 8  
. 4 5 4  
* 103 
, 4 5 4  
1 .719  
*-si80 4-3aos.r . i o0  30.3 -4z.c -9.0 ,934 94 .c  . i w  .e04 203,s 308.0 . T Z T  i .0010 01.1 ‘ . t o e  11.1 73 .3  e4e.0 .e53 
~ - S ~ O S . ?  4-s150 .e53 e74.0 33.5 8 .0  1 .381  9e.o ,309 i . w e  352.3 141.5 .res i.050 09.c .BOO -4.0 5.3 114 .1  . i 5 0  
4- BO *-so20 . i re  109.0 22.e - .e  ,583 93.0 ,443  1.140 184.0 419.e .e30 1.0142 1ts .e  1.071 1.0 10.c 35.0 ,473 
11.48 8.32 4 .56  3.16 6 .57  3.76 17.93 1/2/2 106.0 6.e 4 3 . 1  .939 2.720 70.1 109.1 3 3 . 6  114.10 1.614 
4-3180 4-3300.0 ,261  41.9 - 4 0 . 2  -14.C .933 94.0 , l S 9  ,063 e02.L 371.0 . I 2 0  1.0000 01.0 1 .261  l 6 . C  6 l .e  L25.9 . 3 5 5  
4-3300.9 4-3150 ,355 272 .1  19.6 l L . 6  1.381 90.9 ,386 1.180 316.9 541.0 .728 1.650 80.4 .E l0  -11.1 -11.6 111.9 . l o t  
4 -8SSO 4-3020 -110 100.8 2 2 . 2  - .e  - 5 8 5  93.0 .443 1.148 184.0 410.2 .E36 1.0540 l15.L 1,071 1.8 10.e 35.0 ,473 
i i . 5 6  o.so 1.74 4.08 1 . 4 1  3.76 11.93 i/e/e ioi.7 6.e e5.0 4 7 7  4 . e i o  0e.4 107.4 16.0 iii.30 1 . 7 ~ 6  
4-3100 4-3325.L .230 341 .4  17.6 l E . 1  ,926 92 .9  ,164 .853 191.1 391.0 ,713 .9930 9 4 . C  1 .e18  -10.0 -64.3 L33.1 . L E 1  
4-3550 4-3820 .170 109.8 Z 2 . t  - .e  .583 95.8 ,443 1.146 184.6 459.e .e36 1,0540 l 1 5 . L  1 .071  1 .6  1O.L 3 5 . 8  . 4 T 3  
4-3325.~ 4-3550 .mi 253.0 - 1 3 . 0  -2 .8  i.300 63.6 3 9 7  1 . ~ 1  2 2 . 6  ioo.6 .wee i . 6 ~ 0  09.1 .eo1 4.0 36.9 12e.o . i s 3  
ie.i4 6 . 0 ~  1.15 3 .2e  6 . 6 3  s.10 17.03 wi/e  104.5 6.e 53.0 . o m  2 . e i e  70.0 07.4 -4o.t 7 4 . 0 ~  i . 0 0 7  
M A R 8  ARRIVAL DATE 6 P443560 120 CEB 1976) . _  
, -10.8 -64 .5  L33 .4  *#!et 
9.0 4O.L 12L.O ,199 
1.8 10 ,s  36.0 e477 
I 81.4 - 4 5 . 0  70,OL 1.L78 
10.1 71.9 $ 3 5 . 4  a t41  
1 -1.9 14.7 11s.. . 1 5 4  
1 1.9  10.8 36.C .*e4 
’ 115.7 59 .7  1 1 7 . L O  1 .111  
_ _  WARB ARRIVAL OATE s 1443160 ( 1 t  WAR l$IOl 
35 
MI661ON DURATION 660 0 * * 5  
W A R )  ARRIVAL O A T L  s r44340a 
it OEC t o r i  
6lOCOVCR T I Y L  S 0 D A Y 8  1978 OUTBOUND WINGBY 
LAUNCH 8WNGIY EPEE01 R A 1  O E C L l  I 1 V 1 P I 1  1 ECCEN 3MA THE11 THETL~iLRlH-APHEL-PSI 
6WNGBY A R R I V E  EPEE03 RA3 OECL3 I 3 V 3 P S I  3 ECCEN $MA THE13 THE14 PERlH APHEL P S I  
DCPART RETURN 6PEE05 R A 5  OECL5 I 5 V 5 P I 1  5 ECCEN I Y A  THE15 THE16 P L R l H  APHEL P S I  
--- - ___ - 
- _.._ 
p 2 g C E R O  OVL OVA EVA OVO EVR TYPE 8 U N - A p U ~ - ~ ~ P P A  -r  . E  




6 0 . 6  13.1 
14.6 .6 




1 . 8  
.I 
1 .  
.e 


















3 . 0 1  
-0.1 -01.1 ~ 3 3 . 4  
r .4  ~ 3 . 6  w . o  
09.1 -49.7 8r.x 
3.5 35.0 t P 7 . 4  
.De7 91.6 ,157  .813 100.7 384.L ,719 .9810 93.L 1.e56 
1 .379  65.9 .389 1.18Z 1 4 . 7  174.4 .7eeO 1.84PA 93.6 . O i l  
. S I 4  69.6 ,582 1.093 163.6 477.C .457  1 .7Z9  lL5.L 1.017 
6 . 4 7  6.18 C1.95 W l / P  91.6 14.3 56.3 1 . 1 0 C  *. le1  79.6 
- MAR8 ARRIVAL DATE = e443140 ( 3 1  JAN 1978) 
e932 92.5 .113 ,819 194 .1  360.0 . 7 t 6 A  .OD00 90.0  1.259 
1.380 94 .0  ,390 1.183 3 4 5 . 1  539.1 . 7 t l  1.644A 90.6 -610 
,549 73.7 - 5 6 1  l.ODi? 166.e 4 7 5 . 4  ,460 1 .704  l e 3 . 7  1.016 
0.43 5.49 ei .es  i m e  i o e . 6  13.5 15 .6  i.oeo e . t w  8 t . i  











L T 7 . 1  
157 .6  
9.76 
-8.1 
3 . 3  
1.0 








- r . 9  
- 
10.6 73.5 L5.3.4 
r . 3  rs.6 50.9 
i o i . ~  4r .r  ii5.50 
-9.0 -65 .6  r w . 1  
9 9 . 1  r 3  - 4 5 . 0  rs .8  6 4 . 7 L  58.9 
-1.1 15.6 1 1 1 . 5  
4 . 8  39.3 126.0 
539.L 
157 .6  
10.46 
1 5 0 . 7  
. p s i  .roe 
.319 
1 5 . 5 9  -
341 . a  
2 5 1 . 1  
161.6 
l C . 4 5  -
-10.6 - 8 4 . 1  r 3 3 . 4  
3 . 4  34 .4  1 1 3 . 6  
C . 8  t 4 . 9  66.1 
63.9  -31 .4  73.7L 
_. .. 
194.C 360.1 
344.L 1 4 t . l  
189.L 473.6 
106.T 1L.8 
189.1 S83.C e720 
169.t  473.1) .496 
lOt.9 l L . 6  
10.5 i60.a . m o  
.IOI ,9900 90.0 1 . 2 5 6  10.1 7 3 . 7  1 5 3 . 5  
.491 1.085 ier.s 1 . o ~  r .r  rs.9 5 6 . 7  .?LO 1.610 66 .6  
.806 -1.1 1 1 . 4  1 1 4 . 1  
96.5 1.014 C . 0 4 7  8L. l  109.0 4 3 . 0  116.60 
tOS.5 366.0 
1 35C.3 541.3 
I 185.1 460.3 
! 100.0 15.6 
36 
@TOCOVER TIME a 0 DAY0 $978 OUTBOUNO 
--_____-I_--_.- . - ~  -_I__. 
LAUNCH 8WNGBY OPEEDI R A l  OECLl  I 1 V 1 P a l  1 ECCEN 8MA 
WNGBT ARRIVE @PEED3 RA3 DECLS I 3 V 3 P S I  3 ECCEN 8MA 
OCCART RETURN @PEED5 R A S  OECL5 I 5 V 5 P S I  5 ECCEN 3MA 






4 ,053 1 
8 i .168 
3 1.DTT 1 
1 t / l / L  1 
OATE 5 24 
9 .66¶ 2 
15 1.196 3 
16 1.011 1 
I1 1/2/: 1 
14 .E53 1 
16 l . l O C  
16 1.017 1 
IT  L / l / L  1 
OATE i L4 
19 .865 t 
16 1.200 1 
IS 1.010 I 
17 IIWL 1 
IO . o m  I 
I5 1.001 1 
18 i,ioc a 




I suy L 8 U N  R 




































PER I H 
KAPPA 






-?-- .r - 
i.ooeo 9 i . a  
APHEL PET 4 
APHEL P S I  6 
1.658 8r .2  
1.105 lL5.4 
1.033 L . I L 3  
37 
1978 
INBOUND SW I NGBY 
4 . 3  
38 
8TOPOVtR TIME a 0 D A Y 8  1910 XNOOUND SWINGBY MISSION OURATION 460 D A Y S  
M A R S  ARRIVAL OAlE C e443510 
4 J A N  ( o r n  _.. _ _  .- - - -_ - --. 
LAUNCH ARRIVE SPEED1 R A l  -iECL?- -1 1 - 7  - P S I  1 ECCEN SMA THE11 THETZ PERlH APHEL PSt e V 2 I 2 OECLP RAP 8PCECE 
DEPART 8WNCBY 8PEEOS R A S  DECL3 I 3 V 3 P31 3 ECCEN SMA THE13 THE74 PERIH APHEL PSI 4 V 4 I 4 OECL4 RA4 8pEEC4 
BWNGBY RETURN OFEED1 R A S  OECL1 1 9 V 1 PSI 1 ECCEN SMA THE11 THET6 PERIH APHEL P S I  6 V 6 I 6 OECL6 RAE 8PCCbe 
-_ --_ - ___ PROP-_AERO-DVL OVA EVA DVO EVR-_TYPE- SUN ?_SUN R IUPPA-- - - A  E INC RAP OECLP ETA PERIC 
HARO ARRIVAL OATE = 2443110 ( 1 JAN 19181 . . --.--___-- - 
4-3320 4-3510 .422 6 3 . 1  10.1 -S.2 1.131 110.1 ,419 1.419 289.0 487 .1  ,801 2.158A 116.8 . 7 4 8  4.1 6 . 0  108.7 - 3 0 3  
4-3510 4 - 3 1 2 0 . 6  ,166 111.5 28.2 1.6 , 5 9 1  8 8 . 3  ,430 1.136 171.1 306.8 .641A 1.625 1 5 . 1  1.311 .I 1.8 2Te.l *3Q3 
4-3120.6 4-3600 .383 2 6 1 . 2  14.1 4.0 1.391 103.3 ,414 1.214 318.4 414.1 .E63 1.166A llS.1 1.089 - . 6  1.1 21-3 *479 
19.30 12.44 6.93 6.86 10.23 3.11 18.05 Z / l / l  20 .2  2.3 13.4 ,109 8.160 111,O 196 .3  68.4 74.1L S.091 -___-- 
4-3320 4-3120 
4-3120 4 -3121 .4  
4-3lZl.4 4-3800 
4-3330 4-3520 
4-3720 .1  4-3610 
4 - 8 5 ~ 0  4-sre8.i 
,398 82.9 






10.11 12.11  









4 . 2  
28 .1  
13 .1  





MARS ARRlVAL OATE : 2443120 (11 JAN 19781 - -  
- 4 . 4  1.126 109.8 .453 1.421 288.8 491.9 .BO9 2.04lA 114.4 
1.1 .I91 89.0 ,432 1.138 118.1 309.6 .647A 1.629 Y5.4 
3.9 1.394 103.2 ,419 1.226 316.8 413.1 -664 1.188A 111.2 
6.03 9.41 3.16 16.14 2/1/1 22.1 2.4 12.8 ,401 8.991 
-1 .3  1.141 109.1 .452 1.100 292.1  486.3 ,622 2.118A 116.4 
1.3 .602 89.8 ,411 1.155 119.7 321.1 . W O A  1.820 19 .0  
3 . 3  1.366 100.0 .395 1.123 320.6 456.1 ,680 1.161A 112.3 
6.99 1 0 . 3 1  3.38  16.69 Wl/l  el.9 3.6 10.1 ,560 10.943 
- 3 . 8  1.116 109.0 ,411 1.384 t 8 8 . 1  496.3 ,816 1.052A lle.0 
1.3 .189 92.0 .434 1.143 182.6 310.0 ,641A 1.6380 1 5 . 4  
3.8  1.396 103.2 ,463 1.236 Sl1.t 413.0 .664 1.608A 115.3 
-- MARS A R R I V A L  DATE = e443150 (ri JAN 1916) - - -- 
1.33 8 . v  3.60 is.ei eiiii 24.0 r . 1  ir.2 ,405 9 .414  
_- 
.I26 
1 . S l l  
1.092 
114.0 . 149 








3 . 3  4 .3  .e  2 .2  
- . I  1 . 4  
193.Y 6 5 . 1  
8 . 4  0 . 3  .e  3 . 3  
.e 1e.r 
~31.6 - w . 3  
-- 




e1 . 4  
1L.YL 
191.9 
213 .8  


















8 . 4 1 4  
4-3330 4 -3540  . S I 3  90.2 
4-3940 4-5120.1 ,119 94.9 
16.19 11.41 
4-3340 4-3540  . 3 1 6  91 .5  
4-3540 4-3131 .0  , 1 1 5  91,6 
11.9e 11.64 
4-ait9.i 4-3810 .322 m , e  
4-ars7.0 *-see0 .e64 eae.0 
9 .6  - 4 . 1  1.120 
L1.5 1.0 ,601 
13.4 8.e 1.389 
1 .63  $ . S O  8 .16  
-.o - 7 . 9  1.133 
1.96 6.28 9.65 
r6.o .e ,610 
1r.r  r . 4  1.347 
, 101.8 .403 
91.1 .416 
100.8 .400 
3.18  16.80 
101.4 .416 
















4-81eo 4-are3 .a  
a331 82.5 
.e20 9 1 . 1  
.381  es9.4 
11.10 11.83 
.330 69.8 



















C T . 0  






*&.8  1.098 l O 1 . L  .364 1.308 L88.6 509.6 . 8 3 t  1.181A 101.0 .e61 1.0 1.1 103.8 .l?d 
3 . 1  1.402 103.1 ,412 1.262 318.1 411.9 .E66 1.851A 111.8 1.103 -.(I 8 . t  t t . 0  a 4 9 3  
8.16 1.16 4.13 18.39 C/l/l 34.9 1.1 10.3 ,401 11.106 118.1 181.6 63.3 7 0 . 1 L  4 .084  
1.1 .(os 1or.r 4 4 7  i . 1 ~  i9e.o iip.1 . ~ W A  i . r o r o  1 5 . 1  1 . ~ 0 ~  1.r 4 . 0  tw.1 . s e t  
-3.1 1.106 100.6 
.e ,611 102. I  
3.1 1 . S I L  100.1 
1.L3 7 .63  4.03 
104 








0 . 8  
469, S 
341.3 






aos . c 
8ao.o 
,950 t . O l l A  117.5 .SO8 -Le? -LO.6 L16.0 .846 
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r i . 9  
-1 .* 
1.1 
3 .7  
C.61 
.J 
3 . 1  
-r.o 
r.06 
- r . i  
r .4  
- 4  
1.05 
- L . l  
- 4 . 9  
1 .o 
0 .5  





































4 . 5 1  
lOL.9 
102.3 
4 . 4 5  
ior .  5 
1ae.e 






3 . 0  
I t O . 7  
358 * 7 
457.9 
5.6 



















. I 9 8  















1 . 3  
.4  
1 . 9  
1 * o  
1 . 4  
180.0 
I . e  
I 0 .6  
I 100.3 
1 -0 .4  




r 4 i . o  
. i 3 r  
,307 
, 4 0 3  
4 . 0 8 4  
,115 . 321 
,428 
1 . 5 7 5  
1.706A 100.4 ,040
1.7POO 63.6 1.369 
1.4131 110.1 1.044 
,801 6.041 1 7 . 1  




1.7190 66.7 1.39c 




3 0 . 0  









t 5 . 9  
7.60 
13.0 





r73 .5  
rr.3 
71 *OL 
c r t . 5  c9.r 
100.9 
101 .OD 
. a m  
.E50 
~ 1 0 5  0 














ia .00  






























e a 8 1 0  4-31170 .3a* 7 4 . ~  
4-8110 4-8700.4 .lOS 110.8 
4-67SS.4 4-0080 -44T  C7U.l 
14.18 11.10 





LTO?CVER TIME c 0 DAY3 
- 
LAUNCH ARRIVE 8PEEOl 
OEPART 8WNGBV OPEEOI 
aWNGeY RETURN OPEC05 
PROP. 
4-3520 4 - 3 5 1 0  . 3 2 1  
- - - ~ .  
4 - 3 ~ 7 0  4-3009.7 . i o 1  
4-sao9.r 4-3640 , 520  
14.38 
1970 INBOUND SWINGBY 
-. - . . . 
PSI 1 ECCEN SWA THE11 W E T 2  
PSI  3 ECCEN SWA THET3 THETI 
PSI 1 LCCEN OWA THE75 THETI 
-OVD-E_VR -IYPF_JUN- A-SUN R 
PERIH 
PER I H 






APHEL p a l  t 
APHEL PSI a 
APHEL PSI  4 
-I c 
MI3I)ION OURATION x 520  O A Y 3  
M A R 8  ARRIVAL OAIE 1 C443lrO 
I MAR 1978 
V 4 I 4 OECLI R A 4  aPEEO4 
V 6 I 6 OECLO R A 8  8PEEO8 
INC -_RAP OECLP ETA CERIC 
. _  
v e I t oEcLr R A Z  apEEoe 
_ _  
.ass 1 . 8  1.0 i 9 s . r  . l e i  
i . 3 a a  -1.2 - 3 . 1  zar.c  .(PO 
te9.r t e a . ?  5 0 . 0  a 4 . n  8 . ~ 0 ~  
1.011 4 .e  2 5 . 5  4 8 . 4  e 4 9 8  
. S I  
. e4 
19.0 . e4 
.e5 . e4 




5 . 1  







1 4 . 2  
12.9 
15 .3  
25 .5  













e . ?  
2a.e 
a.33 
i a . 0  





r . 4 2  
41 .6  
s . r e  
i 1 . a  
s0.e 


















. I  
3.0  
-P.O 
. 3  
e.3 
-2 .0  
-3.4 
t.aa 







-2 .4  
















4 . t  
1 .O - .3  
a.30 
a.13 
2 . r  
0,411 
1.090 







9 .41  
.as1 




















.@ea - 1.401 
. I  e.4 1 
.4 - S . ¶  I 
.2 21.9 
1.0 50.4 
1.4 -44.1 I 
14.2 I 
'.?. -44 .1  
.6 -30.1 #. 
!.e -4O.C 1 
i: -39 .0  
1.3 1a.a I 













13.1 . i4a 
1 4 . 4 ~  1.010 
10.1 ,cue 
17.4 ,111 
8 .4  .494 
3.9 . e41  
3 . 5  , 1 5 9  
19.40 1,051 
5.e . e r e  
1 .9  . m a  
13.1 . l ? L  
0.40 1.OLS 
.-_____ M A R 3  ARRIVAL DATE ~ 2 4 4 3 1 9 0  1 s t  MAR 1910) -- 




4 - w s o  4-1ao0.0 
4-8000.0 4 - s a ~ o  
14.4 
1t .1  
8.41 
1 5 . 1  
t 5 . L  






1 . 3 7  
L9.5 
5 . 1  
19 .7  
t 9 . 1  
2.1 
2a.a  
1 r . r  
1 a . t  
1 . 3 1  
i a . 3  
a.97 
o m  




1 O . t  
4.19 
4.09 
1 7 . 3  1sa.a 
5 . 1  cro.1 
0 . 1  ee.3 
0.0 m c . c  
0 1 . 8  0 l . L L  
14.1 153.1 
1 3 . 4  e 9 . s  
- 3 2 . 1  111.SO 
,819 
. a i l  
.as00 
aa.0 
.a41 . ~ r o  
6.5 
.1410 
. a m  
i . 3 r a  






1.c 0.2 1ao.a 
-e.o - 5 . 0  z5a.1 
4 . 1  2e.a 90.1 
ir4.r - 4 4 . 9  100.00 
1.0 3 . L  191.0 
-1.a -8.0 m1.a 
4.t c1.1 40.4 
189.3 90.3 94.LL 
OTOPOYER TIME x 0 DAY8 
~ _ _ _ _ _ .  -- - _-  -. . - 
LAUNCH ARRIVE 6PEEOl R A l  OECLl 
DEPART 8WNGBY 6PEEO3 R A 3  OECL3 
8UNGBY RETURN EPEE05 R A S  OECL1 
4-3200 4-3600 ,376 80,s 1 5 . 7  
4-3600 4-3731.9 .313 6 3 . 3  24.9 
16.61 16.13 7.92 
4-3300 4-3600 .350 67.6 16.4 
4-3600 4-3745.2 .542 62.7 23.1 
4-3741.c r-3620 . e m  z8e.o 10.6 
1 7 . 1 9  11.27 7.38 
PROP AERO OVL -- _- -- -. - - 
4-sr31.0 4-se . i~  .3z4 e7s.r 1 2 . 1  
1976 INBOUND SWINGBY Ml86ION OURATfON = 5 L O  DAYS 
M A R 6  A R R I V A L  DATE s C 4 4 3 6 0 0  
1 APR l97C 
1 1 V I PSf  1 ECCEN"SMA~-THETI THETZPERIH APHEL- P8l 2 .  V 2 I 2 OECLL R A t  8PEECP 
1 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  8PEEOI 
I 1 V 1 PSI 1 ECCEN 3MA THE11 THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 R A E  8PELC6 
O V A  EVA - 0 V O  EVR--TYPE 8UN t-8UN R KAPPA--A- _ _  E _-INC - - R A P  OECLP ETA PLRlC 
-1.8 1.073 109.6 , 313  l s i C i < 7 4 . 7  542.0--:761 1.666 68.6  .E14 . 5  1 1 . 4  149 .3  ,126  
-6 .e98 118.0 .498 1.401 222.3 334.0 .704A 2.0990 61 .7  1.429 1.6 7.0 2 6 4 . 7  .324  
3.0 1.319 100.6 .416 1.173 323.3 413.3 .684 l.661A 113.1 3.073 .6 13 .7  2 0 . 7  . 4 3 R  
2.68 6.10 8 .20  17.12 2/1/1 97.7 2 . 1  14.3 .571 8.006 L4.3 161.4 -2L.0 124.90 4.003 
- .2  ,700 117.0 .483 1.406 223.1 316.4 .?Z7A 2.0810 86.8 1.426 2 . 0  11.1 %?51.6 . P e l  
2.0  1 .310  97.4 e 5 8 3  1,145 333.1 452.2 ,706 1.1644 111.2 1.071 1.9 C O . 1  18.6 a404 
-_ - __ __ - ._ __ 
-1.e i.077 i 06 .4  .m 1.229 279.3 137.0 .TOP i . 6 6 7 ~  91.7 .e23 .a 1 1 . 7  163.0 . i t 7  
2 . s ~  1.94 7.89 1 6 . ~ 4  u i / i  03.9 1.0 35.6 .as9 5.267 11.4 1 ~ 0 . 6  .e 1~4.80 1 . 9 i r  
4-5300 4-3600 ,350 67.8 16. t  -1.8 1.077 108.4 .356 1.229 279.3 537.0 .I92 1.66TA 91 .7  .e23 .8 11.7 163.6 . I 1 7  
4-3600 4-37f12.1 - 3 3 3  8 5 . 7  22.2 - .9 .e94 116.3 ,478 1.391 221.9 366.6 . l e6  Z.OS10 92.2 1.42s L . 6  13.0 244.3 .e67 
4-3752.1 4-3820 ,267 291.1 9.8 1.9 1.393 9 6 . 1  ,422 1.231 339.2 446.6 ,714 1 . 7 1 7 A  112.4 1.100 2.3 21.7 4 1 . C  .435 
2 r . m  is.03 7.38  2.53 1.94 7.06 17.03 eiiii 85.2 1.1 45.9 .a44 2.164 13.9  1 7 6 . 7  1.2 ioo.eo 1.320 
4-3510 4-3600 ,529 
4-3600 4-3600.7 .e41 
14.72 
4-38oo.r 4-5630 ,473 
4-3520 4-3600 .310 
4-3600 4-3609.9 .Pel  
4-3609.9 4-3640 .S21 
14.05 
4-3480 4-3600 . I60 
4-3600 4-371L.5 .371  
4-arse.s 4-8070 .156 
1 9 . t 9  


















2 .7  




4 . 4 1  
1.1 7 . 1  1 7 7 . 7  
-2.3 -6.3 tS9.O 
4.6 26.7 5 0 . 1  
174.0 -46 .1  106.30 
1.1 4 .3  18O.d 
-1.6 -4 .4  C68.C 
4.2 CS.4 46.2 
190.8 50.0 64.CL 
- .S  -10.4 C85.0 
1 . 1  3.5 208.5 
io9.0 -CO.B 9 c . m  
t.r i 0 . 8  3 5 . 1  
-117  
* 4 7.3 
, 568  
1.666 
L-_ . 
4-5310 4-11610 .3C6 75.3 16.9 -1.0 1.060 107.1 . 8 4 t  1.C4S L68.5 136.0 ,017 l.66OA 91.1 .e30 1 . 1  9 . 4  174 .1  .113 
4-8610 4-8601.4 .E66 110.1 C9.4 3.1 .e06 109.6 .499 1.199 C02.0 4CI.0 .e01 1.1970 100.4 1.801 -1.6 -8.0 L59.6' ,469 
18.L6 1C.61 6.91 C.45 8.06 8.69 C1.08 C/C/1  17.4  1 .1  15 .1  .E91 1.L14 61.6 118.7 -81.0 lOC.40 1.560 
4-aeoi.4 ~ - 8 0 3 0  .409 ~ 6 9 . 5  1.0 1.0 1.458 T L . T  . I I ~  1.140 41 .7  07.1 .asno L . U ~ A  110.0 i . in  4 . 1  c0.0 m . 6  .eo0 
MAR0 ARRIVAL DATE 8 t44802O (ti A M  19701 _- 
*-mi0 4-aet0 .3e9 11.5 a7.z. -2.0 1.0~1 IOT.L ,348 1 . ~ 4 0  m.i 111.e . # i s  i.601~ 00.1 .e t0  1.1 11.0 i T 0 . a  . l i s  
4-8610 4-88OL.4 .E98 lSO.4 L0.L 8 . 4  .OIL1 113.4 ,111 1.CLO tO7.O 4LC.3 .814 1.6500 1 1 O . t  1.104 -1.9 - 7 . 4  COO.8 .510 
4-8001.4 4-8080 ,810 L69.8 8 . 1  C.0 1 .456  11.8 ,590 8.964 40 .0  10.4 e0C10 L.490A 1L0.4 1.117 4 . 7  IO.1 50.0 .E14 























9 . 1 4  
10.1 
2 . 7  
10.5 
9.14 




















4 - 3 5 1 0  
4-3re7.5 
5 . 1  
1 4 . 1  
9 .a2 
7 .7  
28.5 
14 .0  
ea .2  









87 .2  
.413 1.10s t a r . ?  519.2 .m i . i a  i ~ e . n  334.0 
. ~ 3 7  1.041 324.9 m0.9  
,413 1.193 za7.7 si9.e 
m . s a  z / i / i  57 .9  5.0  
, a l a  i.aor 53.1 89.5 
ei.99 e /e / i  4a.5 7 . 7  
11.43 2 / l / l  57 .9  0.5 
. S e i  1.172 173.1 351.6 
,304 1.141 333.3 4 5 2 . 0  
.413 1.220 271.2 513.0 
. S O 7  1.124 161.0 432.0 
[ V A L  DATE : 2443510 1 1 J 
,431 1.135 259.0 531.4 
.430 1.130 1 7 1 . 1  309.0 
-414 1.214 316.4 4 5 4 . 1  
10.05 2/1/1 95 .7  2.0 
.416 1.150 263.6 529.5 
,410 1.152 1 7 5 . 9  321.3 
,392 i . i i a  320.2 4 5 7 . 2  









13 .2  
e . 9  
1 7 . 0  
- 4 3 . 2  






















L 5 . O  
i .see 
93 .4  
7 5 . 5  
115.1 
97 .4  
















10.4 - . 4  
-24.0 
t a . t  
143.1 
38.9 
1 5 4 . 5  




1 0 5 .  io  
.172 
~ 4 0 4  
1.814 
,109 
, 5 4 4  




7 . 1  
68.4 
1 7 . 2  
2.5 
11.9 




e1  . 3  
74.1L 
124 .9  
273.0  
21.4 






4-3320 4-3510 .42e 
4 -3510  4-3739.L ,147 
4 - a r 3 9 . e  4-3110 .e43 
1 a . w  
10.1 - 5 . L  
21 . 3  
1 3 7 . 5  
13 .54  
tar . (  
¶ . I  - 1 . 7  
L8 .1  1 . 8  





---- MAR) ARRIVAL.OAtL * L445580 (Ll JAN 10101 
46 
ITOCOVCR TOIL I 0 D A Y 6  1976 INBOUND SWINGBY WI31ION DURATION x 560 D A Y S  
M A R 6  A R R I V A L  O A 1 E  Q C 4 4 3 5 J f l  
Ll JAN 197P 
V 4 I 4 OECL4 RA4 OPECOI 
iWC RAP DECCP ETA PLRiC 
v e I e oEcLe R A C  rrccce 
v 6 I 6 OECLO RAI  w w o a  
- - .._ - _ _  
LAUNCH ARRIV~'-E6LEOl- R A 1  O E C L 1 - 7  c- V 1 '-PSI 1 ECCEN 6MA THE11 THETO 
DEPART 6WNGOV 8CEEO1 R A 3  OECL3 I 3 V 3 PSI 8 ECCEN SMA THET3 THE14 
SWNG6Y RETURN 6?,EE05 R A 5  OECL5 I 5 V 5 PSI 5 ECCEN SMA THE15  THE16 





, 697  











PSI  t 
P S I  4 
PSI 6 
E 
9 5 . 1  
9 . 5 1 5  
o3 .n  
i n 9 . o  
.one - . 4  ia.5 1 ~ 1 . 9  .i4r 
1.319 1 . 1  6.1 e11.r . p e a  
1.039 1.e 11.1 31.9 . 3 a o  







































51 .0  .e75 














, 1 4 8  







114.0 .7PO 4.0 
91.0 .*eo -8.6 
L.115 79.3 C51.1 
00.3 i.son e.o 
ii6.n .730 11.0 
00 .4  1 . w  3 . 3  
90.5 .gee -1 .0  
t . 3 0 3  1 I . O  L43.4 
¶ . 3  197.1 
lt.l L 6 5 . 9  
-48.9 63.9L 
15.L LO3.5 





r.5 - 3 . 1  






os:! 9 . 1  
- HARI A R R I V A L  DATE a L443540 (31 J IAN 19161 - 
4-6530 4-3540 .363 9 O . C  9.8 -4.7 1.120 
4-3540 4-3743.9 .ire 90.4 es.1  -.I .et4 
4-3746.9 4-3090 .E34 e07.9 65.8 9.0 1.290 
16.63 1l.tb 7.63 5.36 6 . 1 6  
4-3340 4-ss40 ,370 97.5 -.o -7.9 1.131 
4-8540  4-374e.c .in 90.3 ro.3 -1.0 .et5 
4 - a r 4 0 . 1  4-woo . t e e  e60.1 ee.e n.6 i.eie . 17.64 11,se F.96 6.t6 9.65 
4 - r . 5 ~ 0  ,465 e 9 . r  
4-S7L9.5 ,195 91.L 
4-3610 .3P1 L76.2 
17.13 14.06 
4-3850 .4$4 36.9 
4-3137.8 .191 66.3 
4-3820 -264 L63.1 
16.4t 13.25 
4-3550 . 4 S 4  36.9 
4 - 3 1 5 6 . 1  -194 89.4 
































1 , 0 1 1  





































. r e 1  
,110 
41.4 
1.054 60 .5  
1.6790 1 9 . 5  
1.599A lle.6 
,576 13.676 
, 5 6 1  - . r  e0.1 110.0 ,174 
,001  .4 ie.7 t 9 . 0  .*e6 
16.9 ei~.e - 1 4 . 0  en.io 7 . 3 p e  




10.L -1.8 1.064 
E 5 . 1  . 5  ,614 
12.1 L.4 1.349 
@.en 3 . 1 1  6 . 5 1  




.5or -.4 i 6 . 6  1es.r .is0 
.so5 1.5 0 . 0  e m . ?  .ea4 
.O4t 1.3 16.0 S 6 . E  , 3 7 1  
e i . 3  100.3 -16.5 reo.40 e . r o e  
.591 -.4 16.6 lL5.1 .15fl 
, s a 5  1.0  59 .0  L50.3 .e69 
,116 L.5 e 2 . 3  4e.4 . . ) I  
4a.t 10s.o 31.2 1 4 4 . 0 0  1 . ~ ~ 8  
4-3L6O 
4 - 3 5 1 0  
4-5756. 
1O.L -1.6 1.064 
1 .2  -5.3 .dl6 
9 .5  1.0 1.405 






4 - 3 5 5 0  
4-3739. 
,345 90.0 11.0 -4.0 1.11s 107.1 .so4 1 . m  e9e.e 499.7 
,109 01.4 2 3 . 1  -.i .e10 9 e . t  ,400 1.204 194.4 141.4 
,238 286.1 60.0 9.9 1.258 93.0 ,156 .053 3 3 1 . 5  530.1 
16.02 11.20 1.28  4.16 0.15 4.00 11.96 L/l/t? eO.6 0O.t 
.349 91.1 4.3 -0.1 1.104 100.6 ,394 1.410 29O.T 494.3 
.lo7 61.1  tl.3 - . O  .dl9 99.1 .391 1.205 194.4 354.5 
.226 260.5 67.t 9.6 l.t?50 9e.4 .153 .E54 541.5 531.1 
i 6 . m  ii.3t 1.15 5.46 6.04 3.91 ii.03 P/I /L  2 i . t  60.3 
.a43 1.094~ in9 .3  ,694 3 . 3  e.e  199.4 
16.4 i . o r o  t.iio r9.e ~50.4 - 4 6 . 0  a4.5~ 
.e58 i.073~ 1ii.e .?it 5.5 5 . e  m 5 . i  
. r e s  . e m  9o.s .et6 -1.1 - 3 3 . 9  $2.0 
13.9 1.1~0 t . e o e  77.3 e 4 3 . t  -44.6 94.10 
.723A 1.6840 06.4 1.366 L.0 11.0 265.L 
,720 .986A 91.6 .929 - 1 . 0  -31.4 54.1 
, 7 2 1 A  1.0040 66.4 1.386 2 . 1  16.5 L59.9 
.re1 






4-3340 4-3550  
4-3150 4-3703.4 













* 3 t 6  
i.ree 
. ~ 4 9  97.1 4.3 -6.1 1.124 io6.e .394 1.418 t w . r  494.5 .as8 i.073~ 1 i i . e  . n e  3.5 5 .e  C05.l 
.a03 e59.4 -64.e -10.7 i.es7 89.6 . i s 0  .air t . 9  173.0 . r e ~ o  ,086~ 9i.i .BSO i 0 . r  10 .3  w 9 . r  
.e44 91.0  61.1 14.0 ,614 91.9 ,300 1.197 192.3 310.6 . I t 0  1.8750 94.7 1.303 -1L.4 -54.4 t 4 0 . 1  
16.14 l t . 8 0  1 . 3 5  1.46 6,64 1.33 14.16 t / L / l  21.t 66.1 30.1 .456 3.048 61.6  t68.0 20.5 ll3.00 
-549 9P.l 4.3 -6.1 1.124 108.6 ,594 1.416 L90.7 494.3 ,650 1.9751 ll1.L .lit 1.5 5 .8  t05.l 
.tL4 95.9 50.L 11.3 ,614 97.8 .399 1.198 199.1 317.6 .719 1.6740 95.0 1.383 4.7 -45.6 t42.O 
.SEI 260.4 -0 i .c  -14.1 1.~57 60.5 . i ~ o  .e11 4.0 ir3.r . rem ,086~ 01.1 .e30 18.1 70.L 342.0 
11.63 ie.10 1.35 5.48 0.04 4.03 14.14 e m s  t5.t 01.8 38.0 ,517 3 . t s e  06.7 t3 r .o  c 6 . i  ie3.c~ 
-40) 104.7 -11.1 -13.0 1.130 108.1 .407 1.471 500.9 460.0 .873 L.069A 113.0 .I30 lL.8 17.6 C11.6 
*le9 66.1 ICs1 -3.1 .Ole 96.0 .396 1.t04 LO3.0 504.0 d C 8  1.8610 B 1 . 1  t.381 5.3  51.3 L5C.S 
*E46 C69.3 1 C . t  10.8 i.tl1 91.7 .lit a658 347.4 148.1 .IC8 .SO9 89.4 .Or0 -0.7 -36.1 13.C 
19.44 1C.IIt 6a11 0.88 10.30 4.01 ll.LO L l l l L  34.Z 06.1 41.4 .@TO C.394 1 7 . L  Z81.5 -64.C 109.80 






610CGVER TIME * 0 DAY0 1910 lNBOUND SWINGBY MIOION OURATION D $eo  D A Y S  
L O  C E e  1979 
PII a v a I a DECLO R A O  B C E C D ~  
o s . 0  i.sm 1 .a  0.4 t w . 4  .ea4 
0.041 17.1 iee.0 - 1 4 . e  isc .40 o . o w  
MAR6 ARRIVAL DATE 2 L 4 4 3 5 6 O  
PSI  L V L I E DECLL RAE SPEEDP 
PSI  4 V 4 I 4 OECL4 R A 4  l l P E C C 4  
- E --lNC --RAP OLCLP E T A  ?ERIC 
88.0 ,194 -.4 1 9 . 3  120.4 .157 
110.1 1.044 1.4 1 O . C  30 .1  , 3 1 5  
ARRIVE 8 C E E O l - R A l  - 
OWNGOY ICEED3 RA3 
RETURN 8CCEDI R A S  
PROP AERC. 
4 - 3 1 3 0 . 0  .Ole 05.0 
11.21 13.91 
----- 
4-35ao ,441 3 1 . 3  
4-3oeo .ea4 ees.5 
-- -. - - 
OECLl 1 1 
OECLS I 3 
DECL5 I 5 
DVL O V A  
10.4 -1 .9  
e 5 . 1  ,4  
1 L . O  e.4 
9.30 3 - 8 1  
._ 
PSI I'CCCEN- $MA T H E T l  THETL 
POI 3 ECCEN 8MA THE13 THE14 
PSI 5 ECCEN 3HA THE11 THE16 
LAUNCH 
O E C A R l  
WNGBl 
4 - 8 ~ 1 0  4-35ao 
4-3500 4-3757.9 
4-3711.n 4 - 3 0 2 0  
4-35eo 4 - 3 5 0 0  
4-ar3e.o 4-80110 
4-3500 4-3139 .a  
4-3330 4-3500 
4-8500 4-8143.8 








.eo8 as.8  
1.0 e i  .e 
a7.o 
(1.93 







































19.40  10.19 -- 
ea.4 









.451 3 1 . 1  
10.eO 14.15 











4 -0510  
4-8710. a 
4-3L70 
4 - 8 5 r O  
4-8700.4 
4-0570 






-4.3 . m e  
8 . s ~  a.ei 
-1.0 i.oe.1 
8 . o ~  a.43 
1.0 1 . 4 1 4  
L . l  .571 
1.8 1 .441  
.tar 
* e72 
- 4 0 5  
1 . 1 4 5  
.143 
.447 
. ¶ I t  
1.003 
i e . 5  
LO.0 
5 . 1  
0 . 0 3  
4-3LOO 4-3570 .39L 12.8 
4-8170 4-3009.9 . l o 1  134.4 
15.10 l2.3L 
~ - a a o s . ~  4-3040 ,120 tae.s 
14.0 





























. O I L  
15.69 









l t . 9  
e3.0 
01 .1  




8 .01  
.4 
O i . 0  








C I L . 9  
l P . 1 1  






t a . 0  
1o.a 
e0.a 











1 i .a  
~ - S L O O  4-3500 .4ac 
4-0100 4-3759.9 .e11 
4-OY59.9 4-8OLO .I11 
19.m 
4-8t10 4-0500 . 4C5  
4-3100 4-8199.8 .LO3 
4-8199.8 4-8080 .452 
ia.41 













8TOPOVER I I U E  1 0 DAY8 1010 1NBOUND EUINGB'I WI53ION DURATION 8 560 D A I S  
MAR8 ARRIVAL DATE,: wf:4:z:z 
THE11 THET2-PERlH -APHEL-PEI C 7V I ~ I L OECLL 
THE13 THE14 PERlH APHEL PSI 4 V 4 I 4 OECL4 
THE15 THE16 PERlH APHEL PSI 6 V 6 I 6 DECLO - 5UN~?-?JN R I c I P - p A - A -  __ E - - - l N C - -  RAP OECLP 
292.6 513.1 .E56 1.756).  l O Z . 6  . 6 6 t  L.3  1.0 
210.7  351.1 .7f!5A 1.8420 6 7 . 3  1.404 2.0 11.5 
330.0 5 ~ 9 . 0  . 7 t i  . ~ e u  9 t . o  .929 - 7 ; 7  - 3 3 . 3  
37 .1  60.5 10.7  .QOO e m o  17.7 e43 .4  -41 .0  
t 9 7 . 2  500.0 e07S l.795A 104.5  .E74 3 . 2  1.0 
210.4 350.4 .720A 1.0170 09.5 1.404 2 . 4  14.L 
342.4 S36.9 .723 .985A 90.6 ,920 - 7 . 6  -31.0 
31.0 80.1 39.5 i.035 c . o i i  70.7 237.9 -41 .1  
301.7 soe.9 . o m  1 . 6 4 1 ~  m0.2 .oar 4 . 9  3.4 
209.6 366.3 ,727 1 .8260 92.0 1.40C 3.5 18.6 
347.4 543.1 .7L6 ,986 69.4  .920 - 6 . 7  -30.2 
29.6 96.1 50 .5  .976 2.040 77 .1  LS2.2 -40.2 
-___- 
LAUNCH ARRIVE 8PEEOl 
OLPART 8UNGBV OPEEOI 
0UNGOI RETURN #PEE05 
PROP - - ~ - - - _ _  
4-1330 4-3500 ,300 
4-S744.L 4-5690 ,247 
15.61 
~ - S ~ O O  4-3r44.c .e65 
4-3140 4-3500 .299 
1-3749.0 4-3900 ,241 
11.95 
4-3310 4-3500 .e95 
4-3500 4-87S4.6 .ZSO 
4-8754.6  4-3010 ,245 
16.20 
+ S ~ O O  4-3749.0 .ese 
-__I__ 
R A l  OECLl 
R A 3  OECLS 
R A 5  DECL5 
AERO OVL 
8 9 . 5  1 3 . 8  
62 .7  c3.0 
209.L 6 7 . 8  
12.40 0 .53  
- - - ~  
96.3 1 0 . 5  
63.0 e e . 4  
209 .4  69.4 
l C . 1 5  6.36 
102.0 3.9 
64.0 I 0 . t  
eo9.3 7e.s 
11.00 e.eo 
-3.6 1.105 104.6 ,345 1.331 
- .E .E51 109.2 ,432 1.e02 
10.4 1.256 92.3 elS3 -834 
-9.1 1.118 104.0 ,340 1.360 
-1 .6 .E40 106.0 ,431 1.277 
10.8 1.Z17 9 1 . 7  ,152 .056 
4.31  ?.TO 5.69 12.21 2 /1 /2  
3.61 7.21 5 . 7 9  ie.01 e / m  
e i 8 . s  .roe 
53.2 . i r e  
c 4 7 . 9  .e46 
110.40 l.Oe3 




























l 2 . S  
1 1 . 1  






1 10.1  
I 4 . 0 1  
m . 9  
I es.1  
I -1,S 1.067 
e.0 e585 
' 1.0 1.448 
8.30 0 . 7 6  
-1.6 1.070 
' C.C -561 
' 1.1 1.325 , c.00 6.30 
113.1 
102.6  
74 .2  
4 .74  
1ll.C 
9 0 . 7  
67 .5  
4 . 4 6  
,415 1.164 266.0  540.1 
,471 1.163 194.1  419.4 
.169 1.1100 4 4 . 5  86.0 
C0.54 W e l l  115.6 0.0  
,590 1.199 270.0  143.3 
,460 1.002 7 0 . 1  1 1 5 . 7  
10.45 W2/ l  103.0 15.6 
,494 r . i m  WQ.L ~ 9 . 1  
,092 1.676 64.3  
,611 1.7150 100.9 
,650D L.366A 116.8 
i6.0 .EO* 1.160 
,132 1.686 07.0  
,570 1.6010 1 1 1 . 4  
,1410 1.463A 1 1 7 . 4  
6 .5  . e m  13.409 
.311 
.e44 . 220 


























, 4 7 1  
18.31 
,401 
. e t 4  
1S.40 
. l a1  
,119 


















LO6 e o  
15.41  
4 0 , s  
110.1 







C9 .6  




t . 7  
8 *e0 














1 . 9  









8 A 4  




1 . o t  8 . L  
1.070 111. 
,160 me. 
1.3LO 67.  
0.44 4 . 0  
1 ,151  96. 
l.LO5 l i 5 .  
0.61 s.7 - M A R 1  AR 
L.066 1% 
,006 I D S .  
1.418 IC, 






















- 6 . 3  
L6.7 
-46 .1  
18.1 
- 4 . 4  
L5.4 
00.0 
3 . 1  
18.3 
- w . o  
-ro.a 
10.0 




Ml88ION DURATION * 600 D A Y 3  
IC DCC 1 9 7 7  
DEPART 8WNGDY 8PEEO3 R A S  OECL3 I 3 V 3 PSI 3 ECCEN 8MA THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 OEC'L4 R A 4  8PCEO4 
IUNGOI RETURN WEE01 R I B  OECL1 I 5 V 1 POI 1 CCCEN 3 M A  THE11 TNETI PERIN APHEL PSI  6 V 6 I 6 DECL6 RAE 8PEEO6 
PROP - ! E R E  OVA EVA EVR OVD TYP_E_-S_UY 5 2 U N  R KAPPA - A  - E I N C  --RAP .OECL? ETA CERIC 
8lOPOVER TIME = 0 O A Y 8  1978 INBOUND WINGBY 
MARS ARRIVAL D A T E  = r 4 4 3 4 9 ~  
LAUNCH A R R I V E  OPEEOI- R A ~ - C E C L ~  I 1 v I PSI I ECCEN SMA THETI r n c i r - i r a t n  ~- IPHEC-Cat -L - -v  r I r 0m.r ' R A C  w c c o r  . -.. -. . 
---. . - - _I_
MAR6 A R R I V A L  DATE : L443490 (IC DLC 1911) - -____ - 
4-3230 
4-3490 













, 4 7 1  12.3 




,141  111.1 
,236 288.2 
17.46  12.36 
, 431  50.9 
~ 1 4 4  111.7 
.209 281.1 
17.43 12.81 
.449 6 7 . 0  
.145 l l t . 1  
19.35 12.60  









1 3 . 6  
31 .4  
-61.6 
0 . 2 7  




-1.1 1.014 111.4 ,439 
1.8 ,601 69.6 ,127 
2 . C  1.469 66.1 .E39 












8 . 7  i.m 
112.6 .434 
63 .1  ,385 
93.7 . lo1 
3.09 11.06 
112.6 ,434 
I 83.1 ,360 
I 91.8 ,156 
I 112.8 ,469 
I 83.7 .so0 ! 92.8 .114 . 3.05 11.10 
8.04 ie.er 
1 . i ~  217.4 ~ 3 . 6  
1.126 110.1 436.1  
1.660 56 .1  00.1  w e l l  92.9 1 . 7  
1.294 271.0 102.1 
1.166 169.1 342.3 
,814 333.0 122.9 r / i /e  32.8 r0.2 
. 732 
.918 






, 1 1 5  
,561 
.E64 
1 . 3 5 4  
.rse 
. m e  
.em 
.coo .rrs  
.res 
.141 
~ 9 7 1  
1 . o m  
.e11 
.1 36 
1 . 0 3 7  
r74 .1  sotl .~) 
r 7 4 . 7  106.8 
37.3 7r.o 
l 1 3 . i  341.4 
333.1 522.8 
31.3  10.4 
11L.b 361.4 
' 341 .8  511.0 
, 7 3 1  1.601A 109.1 ,674 
.717A 1.619 S4.8 1 .311  
,716 .99l?A 9 3 . t  .950 
. ? S I  1.601A 109.1 a614 
,728 1.619 9 0 4  1.371 
. l e6  .996A 94.1 .931 
81.4 1.319 1 .95S 77.3 
59.9 1.046 r.oos 80. t  
.e 8.0 163.1 . e11  
.S 5 . 1  C 8 7 . 8  .L4O 
' C6L.7 -13 .1  7 9 . 1 L  1.011 
.e 6.0  163.1 .e11 
I -e .?  - w . o  1 4 . 9  , 1 9 4  
b -1.e - 7 . 9  11c.9 . t i n  
I i i . 6  0 6 . 3  0.4  .cr4  
I e~1.9 49.6 ior.so I.SOIJ 
- 




1 4 . 1  
64.6 
8.64 
r 3 . t  
-2 .0  1 . 0  
.? - 6  
10.0 1.2 
4.03 7 .  
-e.?! 1.0 
- . l  .e 




























8 . Z  163.1 
-#!I.? 5 9 . 1  
-5L.6 1 6 . l L  
6.1 171.L 
-L9.9 53 .3  
-48.0 85.tL 
6.0  rei.5 
12.3 ~ 0 4 . 1  
-- 
. loo 
. 156  
1 *066 
.r43 




.cso r81 .0  
,110 98.0 
1 5 . W  1 1 . 5 5  
, 3 9 1  59 .c  
. I 9 6  l O L . 6  
1 1 . 7 4  11.67  
. e t 7  c 7 c . 5  
1 3 . 1  
C 6 . 1  
6 4 . 4  
6 . 8 1  
1 4 . 7  
9 4 . s  
6.38 
1 4 . 1  
40 .8  
-71 .8  
8.36 
rs .9 
-c.r 1.090 110.6 .IO 
9.0 i.r56 93.0 . I S  
- L A  1.090 iio.8 .4a  
4.08 1 . 4 1  3 . m  1r.n 
- .1  ,615 90.6 .36 
4.08 7 . 4 1  3 .17  11.0 
4 . 3  ,911 69.8 .se  
- 8 . 8  l . L I 9  8 0 . 3  . l I  












O A  101. 
'9 83.  




#TO?OVER T I M E  w 0 D A Y 3  W I O S I O N  DURATION * 600 D A Y 5  
WARS ARRIVAL DATE S t443540 
31  JAN i o i e  
-__I_--- 
LAUNCH ARRIVE 8 P E E O l - - R A <  < i C L i -  
DEPART 6UNGBV OPEEDS R I S  OECLS 
OUNGBV RETURN (PEED5 R A 5  OECL5 
P E R l H  
P E R I H  





- _ _  _- 










P S I  e 
P S I  4 
P S I  6 
E 
04.1 
i i e . 5  
m . 6  
3.111 
v t I t DECLZ R A O  w w o e  
Y 4 I 4 D E C L I  R A 4  8 P E t O 4  
V 6 I 6 OECL6 R A O  OPEE06  




i a a . 9  ,313 
91.9 ,399 
5.33 1 4 . m  
100.9 .313 
9 t . o  .309 
io8.e . 3 r s  






. rsi . rzo 
. rei  . reeo 
.1260 
80.1  









. 7 z r  
1 . 0  1.1 
-11.4 -34 .4  
16.7 10.3  
e36.o eo.$ 
i . zo i  eeo.6 510.1 i . i o r  ioe .5  sre.6 
.e51 e.9  113.0 
2 /2 /1  41.9 00.1 
1.261 tbO.0 516.1 
i.100 192.1 317.6 
.a51 4.0  i n . ?  
e/e/1 1s.9 61.0 
1.292 264.7 510.0 
1.204 193.9 364.0 
.os6 347.4 543 .1  
4-3300 
4-3510 
4-5764.  L 
4-3310 
4 - 5 5 5 0  
4-3 154 *a 
WAR0 ARRIVAL OATE : e443160 (e0 FEB 1976) 
4-3200 
4-3100 
4-3  r39 .e 
4-3190 
4-3100 
4-11 748. m 
4-3500 













. L I l  
15.03 





. 3 r t  




5 9 . 7  
0 5 , l  
L66.4 
lC.33 
05 .3  
11.90 
1 4 . 9  
06.3 
269.O 
o r . 3  










15 .5  
7 . 0  
r .e4 
e i  . e  
o r . 0  
1 r . t  
r i  .o 
-1.9 1.07e 110.0 
. 3  ,623 1oe.o 
e.01 0.ee 4 . 5 3  
1 o . r  i .esr 93.6 
-L.O i . o n  100.5 
-.l  .de5 1oe.1 
10.1 i .eso 93.0 
e.06 0 . 9 1  4.49 
- , I  . see  10e.s -e.1 1.003 100.0 
0.0 1.956 O t . 4  
3 .05  0 .40  4 . 4 d  
1-3300 
4-asoo 




4 -3500  
4-8711.1 
4-3910 
1.742A lOL.0 ,655 1 . 4  8 .3  106.0 
.PI0 09.4 . # e o  -8.L -37.1 5 2 . 3  
i . r i m  s i . i  i.5r.e 4.0 e 4 . i  c 5 i . o  
t . o x ~  t . 3 0 3  70.1 ~ 8 5 . 0  -3o.e ioo.~o 
.Sit 1Sl .S  
.zoo 0 5 . 3  
e t31  517.4 
1m.10 11.00 




- c r . c  m 0 . t  
11.4 L 5 0 . 0  
10.0 50.3 
a9 141.10 
, 8 1 3  
,231  
1.t60 
. cse  
i 5 . r  
e 3 . 0  
61.1  




e . 0  
11.0 i6a .o  
11.6 t6C.O 
-32,s 5 4 . 7  




-44.1 9 r . m  
.ass  6 1 . 4  
,233 03.0 
.e35 t 6 9 . 0  
lB.33 lL.49 
15 .0  




1 . 5  
-7.5 
L39.6 
l O L . 1  ,394 
105.6: ,410 
99.0 .esr 
5 . 0 1  1e.00 
109.1 ,435 
e . er  i e .06  





1 9L.8 ,153 
4 . 1  1.064 101.8 ,880 
1 100.0 ,431 
0.0. 1L.Ll 
1 o ro IL.OS 




. r e r  
,011 
HA - T O )  -- 
4-8500 .)I1 60.0 
b-S690 .e47 L09.C 
1m.33 13,8# 
4-3r44.1  .e65 O L . ~  
4-8500 .iii 61.11 
4-ar40.0 . t o e  oa,o 
4-8900 .e41 LO9.4 
18.00 1a.10 
-1.0 i . o r 4  
1 0 . 5  i.esr 




- .0 .0¶1 
10.4 1.C51 
1.66rA 93.3 ,610 
A 1.04tO 61.3 1.404 
, 9 0 1 ~  el.@ .gee 
.OIC c.010 7 1 . 1  
.I 
e.o 
- 1 . 1  
e43.4 
* 0  
t .4 - r , o  
1 3 1 . ~  
1.e 







i e . 6  1 5 7 . 1  
11.8 cem.4 
- 3 3 . 8  5 5 . 1  
-4r .o  0 0 . 0 ~  
m.5 111.1 
i 4 . r  ~ 5 3 . 9  
-35.0 5 8 . 5  
-44.1 W . 4 0  
.1c4 































I T O C O V C R  1IWE 8 0 D A Y 8  1918 INOOUNO 8WINGBV 
----._--~____.I 
LAUNCH ARRIVE 8PEEOl R A l  OECLl I 1 V 1 P S I  1 ECCEN 
OCPART 8WNGBY 9CEEOS R A S  OECLS I 3 V J P S I  3 ECCEN 
IWNGIV RETURN 8PEE05 R A 5  OECLS I 5 V 8 P S I  I LCCLN 
CROP AERO OVL OVA EVA OVO LVR 














554 .0  
1 W . S  
- 
s a 3 . ~  




















8 0 . t  
1 0 . 8  
C . 0 9 S  
v I I t OECLE n A t  w c c n t  
v a I o OECLO R A O  arccoo 
Y 4 1 4 OCCL4 R A 4  8 P E E E 4  
__ INC--RAC -0ECLP CIA P E R l C  
. r e 7  -15.4 - 4 4 . 1  ~ 0 0 . 1  . e06  
1 e . o  ioa.9 - 1 . 3  is0.00 i . i o r  
1 .404  L . 1  lC.5 L5l.S sC44  
.9L8 - 1 . 1  10.9 49.8 .cco 
ITOPOVER T I M E  = 0 D A Y 8  1918 INBOUNO (WINGBY W I 8 8 l O N  OURATION * 6 4 0  O A Y S  
W A R 8  ARRIVAL 01711 8 L 4 4 3 4 9 0  
LAUNCH A R R I V E  8CEEOl R A l  O L C L l  I 1 V 1 P 8 l  1 ECCEN SUA- THE11 THETD k R I H - A P H E L  - P a 1  I . V  I L OECLL R A t  B C C E O C  
OCCART BUNGBY OPLEOS RA3 DLCL3 I 3 V 3 P S I  3 LCCEN SUA THE13 THE14 P E R I H  APHEL P 3 1  4 V 4 I 4 OECL4 RA4 8CtCO4 IWNQBv RETURN 8CEE01 R A 1  O L C L l  I 1 V 1 P e l  1 K C E N  SUA THE?¶ WET8 PLRIH kPHEL PSI I V 0 I 8 OECL8 118 8 P L E D I  
CROpI AERO DVL O V A  EVA ~ ' d D L V R - - I Y P E _ - 8 U N  A-8UN R A P P A - - - A  E --!NC. RAP OLCLC LTA CERIC 
i r  a r c  1077 - ------_..-_I___ - I 
WAR8 ARRIVAL DATE = P443490 412 DEC 19111 - - -  ----____- 
4-3240 4-3490 
4 - 3 4 9 0  4-21138.9 
4-8788.9 1-3880 
- 1 . 5  
L.0 
3.54 
-1 .a  
2.e 
8 . 7  
8.98 
-13.7 
4-3280 4 - 5 4 9 0  






4-3r45.3 4-8aso .e28 
4 - w m  4-3119.a , i 4 0  
4-s719.a 4-se90 . e a  
4-3¶10 4-5148.3 .143 
1 1 . 1 1  
4-SL50 4-3510 . 4 4 1  
1 5 . 1 8  
ee.3 
I e81.4 
I i o a . 8  
102.1 
' l i?.4P 
2 8 . 3  
1 2 7 2 . 1  
1 12.47  
7. 1 
84.8 
1 . 7  
- 7 1 . 0  
e3.e  
9.3s 
, 3a . i  
9 .51  
m s . a  se9.1 
80.8 80.0 
ea3.8 529.1 
118.0 3 4 1 . 3  
3 3 1 . 1  530.3 
195.0 312.0 
358.0 B23 . l  
80.8  8 0 . 0  
9 1 . 4  .eo9 - . I  
8a.s 1 . 3 1 8  e,o 
01.0 .$e8 -1.6 
L.179 78 .5  L48.8 
9 7 . 4  .609 - + I  
9 5 . 3  1 . 3 1 7  -1,L 
92.8 .e13 12.0 
1.846 81.0 P34 .1  
4 . 1  8 . 0  108 .7  
'4 .D Ld8.8 
e .?  1 n . 4  e s . 5  
188.1 - 4 0 . 4  88.4L 









8 4 . 5  
93.L 
L.08t  
. I  I t  
, 2 4 8  
.158 
,1.090 
-1.0 19.1  1 O B . C  
-1 .1  - e e . e  5 5 . 1  
1 .4 1 . 8  m e . 3  
~ 5 a . i  - 5 2 . ~  11.1~ 
4-SC40 







a 4 - m . 0  
e 3 8 . i  5 4 t . 9  
533.4 se2.a 
185.0 310.0 
111.3 71 .1  
s . t  
2 9 . 1  
i0.r; 
7.8 














.a19 . t o r  
,441) 
.4ea 









1 1 . 9  
94 .7  






t ? 6 . 8  
% t . B V  
eae.3 137.5  
, 90.1 a0. t  
331.8 530.8 
131.9 , 1 4 7  
tIO.9 LL7 
51.9 : I 4 0  
I 94.30 1.011 
1 131.1 , 1 4 1  
I t110.0 ,400 
1 0r.o .340 
I i i0 .00 1.411 
198.0  ,844 
I t e s . 4  . ea4  
I c8.a .*a0 










- 0  4-5@00 
.eo0 - . 4  1a.s 
I.380 3.3 LO.7 
.Oca -7.0 -33.4 
53 
9TOPOVLR TIME S 0 DAY0 1910 INBOUND SWINGBY YIO9lON DURATION = 040  D A Y 3  
M A R 3  ARRIVAL DATE S C443530 
e i  J A N  1070 ---- - _.___-___I_____._ 
LAUNCH ARRIVE (PEE01 R A 1  DECLl 1 1 V 1 PSI -1iCCEN--SMA THE11 THETL-PERIH-APHEL~~PSI L - V  L I L DECL2 R A 2  SPEECP 
DEPART SUNGBY (PEED3 RAS DECLS I 3 V 3 PSI 3 ECCEN 3 M A  THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  9PEEC4 
SUNGBY RETURN 9PEEO5 R A 5  DECLS I 5 V 5 PSI 3 ECCEN SMA THE15 THET6 PERIH APHEL PSI 6 V 6 I 6 OECLO RAE SPEECI 








4-3340 4-3530 .427  98 .1  - 0 . 0  -11.1 1.141 108.3 ,444 1.511 296.5 485.2 .e44 2.189A 116.0 ,150 11.0 15 .2  203.5 ~ 3 2 0  
4-3530 4-3146.0 .159 93.0 1 1 . 5  - 1 . 1  .e13 93.2  .386 1.104 165.1 354.0 .?i??A 1.6410 00.6 1.300 3.5 22.0 LOO.1 * e 9 0  
4-3746.6 4-3900 ,226 3 1 1 . 7  14.6 2.6 1.270 99 .1  .233 .E19 301.0 502.0 .Or$ 1.084 79.2 .DE6 -1 .9  9.6 50.4 ~ 2 1 1  
19.86 12.39 9.05 1 .41  10.84 3.35 12.14 2 /1 /2  2 0 . 1  153.0 54.9 1.133 2.110 22.2 196.1 1.6 142.50 1 . 3 5 2  
~ ~ _ _ _ _ _  MARS ARRIVAL DATE = 2443540 (31 JAN 1910) - 
4-3240 4-3540 ,490 22.2 5.3 -1.9 1.057 116.4 ,456 1.134 251.0 546.3 -611 1.652 
4-3540 4 -3739 .4  ,114 91.0 25.4 .4 ,612 96 .1  .391 1.181 189.5 340.1 . ? l S A  1.6580 
4-3739.4 4-3880 .E51 281 .1  6 5 . 2  10.5 1 . 2 5 1  93.0 ,161 ,054 333.5 522.6 - 7 1 1  .992A 
16.30 14.10 10.31 4 .12  1.52 3.66 12.08 2/1/2 111.0 1 1 . 3  51.9 ,956 
4-3250 4-3540  , 4 5 5  29.3 1.9 -1 .0 1.061 114.3 .428 1 .151  261.5 541 .0  ,658 1.644 
4-3140 4-3743.6 .112 90.4 2 3 . 7  - . l  .614 96.2 ,593 1.191 189.7 346.9 1.6599 
4-5743.6 4-3890 ,234 281.9 65.6  9.0 1.216 93 .0  .156 ,855 337.4 530.2 ,120 .986A 
16.18 13.32 9.69 3 .46  6.81 3.63 11.94 2 /1 /2  106.0 80.2 55 .8  1.099 
84 .8  ,519 
04.4 1 .382  
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19.6 112.1 ,104 
11 .9  265.6 
-31.0 53 .9  ,149 









4-3210 4-3540 . r e 9  36.0 10.1 -1.0 1 . o ~  i i 2 . 0  ,400 1.110 261.1 535.4 .e93 1 . 6 4 1 ~  93 .2  ,602 - . 4  11.6 121.6  - 1 4 1  
4-3140 4-3140.L ,111 90.3 20.3 -1.0 . O l S  96.1 ,391 1.193 189.6 354 .1  1.6590 08.3 1.383 2 . 9  10.0 260.6 - 2 2 7  
4-3748.L 4-3900 .e26 288.5 O C . 9  9.6 1.256 92.4 .153 ,014 341.5 511.2 .123 ,085A 90.3 ,990 -1 .0  - 3 3 . 3  51.6 ,148 




4-3320 4 -3340  
4-SS40 4-3703< 
4-3703.4 4-3960 
,429 36.6 10.1 -1.0 
, I  , 1 1 5  91.6 42.1  5 . e  
.2¶8 260.1 -15.0 -11.4 
15.88 12.70 9.00 3.10 
-362 8 2 . 1  15 .4  -3.4 
, 4  .E27 114.3 26.2 1 . 1  
,824 2 1 4 . 1  10.5 5.9 
17.24 12.52 1 . 6 2  4.12  
4-3330 4-3140 ,363 90.2  9.6 -1.1 
4-3540 4-3730.9 -114  91 .1  95.5 .4 
4-3?S8.9 4-3910 ,255 501.0  1 4 . P  3 . 0  
16.67 31.30 1 . 0 3  5.38 
1.001 112.0 .400 1.110 263.1 535.4 .OD3 1.641A 9 
. e l0  94.0 ,393 1.184 187.1 380.0 ,110 1.6120 9 
1 . 2 5 1  89.1 ,151  .a51 6.0 1 1 3 . 5  .?ZOO ,9861 9 
6.31 3.10 13.22 2 / 2 / l  91 .0  01.1 98.1 .SO5 L.  
1.109 108.3 ,392 1.352 288.1  500.0 ,822 1.883A 10 
. I 31  92.5 .338 1.069 182.2 215 .4  .494A 1.6450 4 
1.263 118.4 .495 .e52 257 .9  584.1 ,431 1.214 @ 
0.11  4 .90  10.36 2 / l / 2  21.6  1 5 5 . 1  11.0 . l 5 4  0 .  
02 - . 4  11.0 lL7.6 . 141  
80 - 3 . 5  -10.9 t43 .5  ,256 
30 13.3 69.4 348.6  .e42  
.2  LJ1.4 42.4 118 .40  .OD9 
__- 
22.6 
8 1 . 9  
288.0 
14 .93  
2 9 . 1  
8 1 . 4  
288. 1 
13 .92  
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1.058 111.3 ,410 1.136 2 5 5 . 1  549.5 ,602 1.670 
. e l 0  99.3 ,404 1.200 194.2 340.3 . 1 1 5 A  1.6840 
1 .2S1  93.6 ,161 ,854 333.8 522.5 -111  .992A 
7.80 4.04 12.11 2/1/9 123.2 11.4 50.1 ,931 
1.061 114.9 -436 1.151 260.6 5 4 4 . 9  .e49 1.654 
,618 99 .2  ,400 1.204 194 .4  341 .4  .723A 1.6840 
1 .250  93 .0  ,156 .E53 331.5 530.1 .?EO .986A 
1.01 4 .00  i i . 9 6  e / i / z  115.0 80.9 50.4 i . o m  
 
81.0 






e . i i e  
-- 
99 .1  
269 * e 
55.9 
16.9L 
110 .0  
2 8 5 . t  
54 .1  
04 .  5L 
. -. 
5 . 5  - 2 . 0  
21.1  . 3  
6 5 . 0  10.0 
10.69 4 . 4 9  
0 .0  -1 .9  
2 3 . 1  - .1  
6 6 . 0  9.9 
9.92 3.61 
. 5 1 1  -1.1 eo .?  
1.385 1 . 0  9.0 
,930 - 1 . 5  -29.6 
0 1 . 1  856.5 - 5 1 . 0  
, 5 0 7  - . I  co.1 
1.386 2 . 0  11.8 
a929 -1.0 - 3 1 . 4  
79 .2  L 5 0 . 4  - 4 0 . 8  
4-3240 4-3550 .SO6 
4 - 3 5 5 0  4-3739.5 ,190 
4-3739.9 4-5880 , 2 5 3  
19.42 
4-3250 4 - 3 5 5 0  ,465 
4-3550 4 - 3 7 4 3 . 1  ,189 
1 7 . 1 9  
4 - 3 7 4 3 . 1  4-3800 .2a6 
r-reen 4-3550 .434 30.9 10.2 -1.8 1.064 i i 3 . i  . 4 i z  i . 1 6 8  265.0 539.2 1.650~ 90.0 . s o 1  - . 4  18.0 i t s . ?  . i s 0  
i e . 3 3  i 3 . i r  9.20 3 .11  6.sr 3 . 9 1  ii.9~ z / i / e  100.1 89.5 13.9 1 . 1 ~ 0  e.eoe 71.3 2 4 3 . ~  - 4 4 . 6  04.30 1.391 
4-5550 4-574O.C , 1 8 7  8 1 . 5  21.3  - . O  ,619 99 .1  .391 1.205 194.4 3 5 4 . 5  ,721A 1.6840 8 8 . 4  1 .386  2 . 1  1 6 . 5  259 .9  *e28 
4-3748.L 4-3900 ,228 280 .5  6 1 . 2  9.6 1.256 92.4 .153 ,814 341.5 531.1 .?e3 .985A 90.5 ,920 - 1 . 1  -33.5 5 2 . 0  -149  
4-3260 4-3550 
4 - 3 1 5 0  4-3103.4 
4-3783.4 4-3900 
4-3260 4 - 5 5 5 0  
4-5550 4 - 5 7 6 4 . 1  
4 - S 7 0 4 . L  4-3900 
4-3270 4 - 3 s s o  
4-3550 4 -3714 .0  
4-3754.e 4-3910 
4-8'270 4-35$0 
4-SS10 4 -3758 .4  
4-3158.4 4 -3910  
4-3320 4 - 3 1 1 0  
4-8550 4-5102 .8  
I - S I O L . ~  4 - 3 9 6 0  
,434  36.9 
.e44 97.0 
.SI3 250.4 
11 .70  14.53 
I O . 2  
61.1 
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.eo9 
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LS6.0 
- * 4  
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- . I  
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L . L  
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10.3 
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18 .0  
- 4 5 . 0  
10.L 
Le. 1 
1 5 . 1  
3 1 . 3  
- 3 8 . 1  
- 3 4 . L  
1 5 . 1  
60.4 
- 4 5  * I  
- 1 8 . 7  
1 ,s  
1 .7  
l I . 6  
- 4 4 . 1  
1 2 3 . 1  
240 .1  
3 3 9 . 1  
123.60 
1es.r 




' 53 .2  
109. 5 0  
139.0 
t45.3 
8 0 . 8  
1 C O . O D  
1 9 3 . 4  
L 0 l . D  
r 5 . 9  
83.1L 
c 5 z . a  
,434 36.9 
.e24  9 5 . 9  
17 .19  14 .02  
.a23 260.4 
1.168 2 6 5 . 0  139.L 
1.196 192 .1  317.6 
. e 5 7  4 . 0  113 .1  
e / e / 1  1oo. i  e 1 . e  
. 4ne  4 4 . 3  
,189 8 8 . 1  
. 248  289 .3  
1 5 . 5 9  12.66 
1.188 269.1 5 
1.204 193 .9  S 
.e50 341.4 9 
2 / 1 / 2  0 5 . 2  
3 . 0  
84.0 
3 .1  
10.1 
,409  4 4 . 5  
.230 91.0 
1 6 . 5 7  1 3 . 0 4  
.a11 301.0 
1.188 269.1 5 5 3 . 0  
1.202 193.3 369.4 
,851 352.1 541.0 
e / i / L  05.2 e 3 . i  
. 5 4 d  62.6 
,243 11e.o 
.6¶4  L 7 4 . 0  
18.83 12.63 
1.328 288 .0  5 O I . P .  
. e52  e54.9 583.6 
L / l / P  31.0 154.0 
i . 0 6 1  i8i.z e 7 e . z  
I O , ?  49  
14.4 35 
17.9 58 
!I.$! 1 5  
13500 ( 
+a340 4 - 3 ~ s ~  ,349  9 1 . 1  4 . 3  - 8 . 1  1 . i ~  100.6 . 3 9 1  1.416 I 
4 - 3 5 5 0  4 - 3 7 4 8 . 1  , 1 8 1  8 1 . 5  L1.O - . 9  ,619 99.1 .391 1.205 1 
4-Q748.1 4-3980 .e20 317 .1  14.7 L . 0  1.210 99 .1  ,232 -819 3 
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.eo8 65.3 
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17.12 13.01 
. * I S  44.6 
.LO6 8 0 . 3  
. P I P  es9.o 
i e . 0 8  18.13 
1.168 264.2 542.0 
1.223 199.5 355.4 
.e54 341.1 531.1 
?./l/2 101.1 69.3 
1.185 L66.5 131.4 
1.222 190.9 563.0 
,050 346.8 543.3 
1.308 200.6 309.0 
' 1.068 100.5 209.3 
I .05L L5L.8 103.0 
I L / l / L  34.s 154 .1  
' m / e  03.0 9e.e 
- 1 1 5  1 . 8 S O A  9 1 . 1  
.?LO 1.1110 91.1 
.?LO .PO0 09.4 
5 1 . 1  1.050 t . 3 0 3  
,038 l , ? O ¶ A  105.0 
.451A 1.0190 00 .1  
,395 1.806 99.0 
11.1 ,1t8 9.510 
,048 1.631A 101.1 
. 6 l O A  1.1060 76.6 
.E18 1.193 I L . 7  
L l . 1  ,393 11.480 
11.345 LOL.1 104.L 
I 1.110 195.9 811.4 
1 .a94 LOO.1 189.8 
! W l / L  t 9 . s  156.8 
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8TOPOVER TIWE : 0 D A Y 3  io70  INBOUND SWINGBY 
- ---..-I______ ___ ... -_ _. 
LAUNCH ARRIVE SPEED1 RAI OECLl I 1 V 1 PSI  I ECCEN SMA THE11 THETZPERIH 
DEPART SWNGBY 8PEED3 R A 3  DECL3 1 3 V 3 PSI 3 ECCEN SUA THE73 THET4 PERIH 
8YNGBY RETURN 8PEEOS R A S  OECL5 1 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH 
PROP AERO OVL OVA EVA DVD EVR TYPE SUN A SUN R KAPPA 
4-3340 4-3s60  .s28 9 6 . 8  7 . 0  - 4 . 9  1.116 105.9 .374 1 . 3 ~ ~  296.9 498.8  .E65 
4-3560 4-3748.e .208 8 5 . 3  2 2 . 0  - . 7  .e26 102 .3  .406 1.223 199.5 355 .0  .727A 
4 - 3 7 4 8 . t  4-3980 .e31 317.4 1 4 . 5  2 . 6  1.270 9 9 . 3  ,234 .e79 307.2 582.8 -613 








I .  129 
WISSION DURATION : 640  D A Y S  
WAR3 ARRIVAL D A l E  i 2443560 
20 F E E  1078 
P S I  2-V 2 I L OECLe R A 2  SPEEC2 
P S I  4 V 4 I 4 OECL4 RA4 3PEEC4 
P a l  6 V 6 I 3 DECL6 R A 6  6PEEO6 
E INC RAP DECLP E T A  P E R l C  
108.9 .697 4 . 4  3 . 1  206.1 - 2 2 3  
8 8 . 6  1 .390  2 . 5  15.4  t 5 I . 9  e 2 3 1  
79.1 .926 -1.9 1 0 . 0  5 0 . 3  . e l 2  
2 . 1 1 6  1 1 . 0  197 .9  .9 141.20 1.860 
4-3260 4-3570 ,451 37 .7  10.5 - 1 . 9  1.064 1 1 4 . 0  a426 1 .168  263.2 540.3  
4-5570 4 - 3 7 4 e . e  .233  8 3 . 8  2 2 . 2  - . e  .em i o5 .1  A ~ T  i . 2 4 8  204.8 3 5 6 . 7  
4-374e .6  4-3000 . 2 3 5  z e 9 . o  6 8 . 4  10.0 1.256 92 .4  .153 .a54 342 .0  537.0 
t e . 1 4  1 4 . 6 5  0 . 5 8  3.51 6.9% 5.01 1.09 e m 2  114.5  8 9 . 2  
4-3570 4-3114.2  .230 8 4 . 8  1 9 . 1  - i . e  ,635 105.3 . 4 i 6  1 .245  204.1 364 .9  
1 6 . ~ 4  i s .ez  8 . ~ 3  3.02 6 . 4 3  4 . 9 8  e . i r  2/1/2 i o i . 9  9 6 . 4  
4-3700.1 4-3960 ,717 e 7 2 . 9  1 0 . z  0.9 1.263 122.9 . 5 5 0  . e s t  eso.2 182.3  
4-5330 4-3570 . 3m 89.7  12.9 -3.e i . 1 0 1  106.0 . ~ 5 5  i . 323  292.0  508.7 
4-5719.9 4-3970 . 4 ~ 5  291 .3  10 .6  3 .9  i . e m  109.4 .?io4 .a63 e7s.i  5es.e 
4-3570 4-3747.3  .e33 8 3 . 7  2 2 . 7  -.s ,036 1os.e ,418 1.248 204.9 354.7 
4-3747.8 *-see0 .e36 316.9 i 4 . e  e.6 ~ . Z T O  9 9 . 1  .e79  3oe.i 5 m . o  
4-3270 4-3570 .418 4 4 . 9  1 2 . 5  -1.9 1.067 l i 2 . 2  -401 1.184 267 .8  541.2 
4-3714. t  4-3910 ,241 289 .1  71 .3  10.5 1.257 9 1 . 7  .152 .E56 347.0 143 .2  
4-3320 4-3570 .327 8 2 . 4  1 4 . 9  -2.6 1 .093  106.8 .354 1 .293  288 .6  514.0 
4-3570 4-3700.1 .291 1 0 7 . 3  28.3 1 . 9  .525 106 .2  .592 1.0T4 191.9  266 .6  
16 .84  13.45 6 .91 3 .39  6 . 7 9  6 . 5 5  20 .14  2/1/2 39.4  154.1 
4-3570 4-3719.5 .248 9 1 . 5  26.8 1 . 2  .COS 106.0 -471 1.107 199.8 305.6 
11 .94  12.16 6.7e 5 . 7 9  7.18 5 . 4 3  15 .17  e/1/2 3 3 . 0  1 5 7 . 1  
4-3340 4-3570 .312 9 6 . 5  8.9 - 4 . 2  1.110 103.3 .356 1.356 2 9 7 . 0  505.4 
15 .94  11.00 6.61 4 . 2 6  1-66  3.07  12.BO L/l /$!  28.9 154 .0  
MAR8 A R R I V A L  DATE = 2443580 (12 M 
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s6.e i.08i t.ioe 
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1 i 4 . 0 0  e.es 
59.0 i 5 . e  
1 91.5 C8 .O 
C91.S 10.0 
l 1 3 . W  7 . 0 0  
.--. 
.2 1 4 . 9  148.1 ~ 1 3 %  
4 . 9  10.1  28 .5  .Be5 
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8 7 0 P O V C I  T I W C  a 0 O A Y 8  1980 OU78OUNO SWINGBV 
- II_- . -._. 
LAUNCH SUNG87 8PEEOl- k h l - - b E C L l ~ - l  - V  5 -P31 1 ECCEN SHA W E T 1  THET2 PERIH APHEL PSI 2 
8WNGBI LRRlVE EPEE03 R A 3  DECL3 I 3 V 3 P31 3 ECCEN SHA THE13 THET4 PERIH APHEL P S I  4 
DEPART RETURN 8PEEO5 R A 5  DECL5 I 5 V S P 3 I  5 ECCEN 3WA THET5 THE16 PERIH APHEL PS1 6 
-- - __ __ PROP -AERO-DVL O V A  - E V A  OVD - _ E V R  TYPE 3UN A SUN R KAPPA - A  E 
4-3640 4-3998.1 ,169 315.3 -4 3.2 ,862 93 .8  , 2 7 5  , 7 7 8  190.1 452.4 . 5 6 5  ,9920 105.5 
4-5996.1 4-4120 .326 234.1 3.9 .9 1.393 79.5 ,444 1 238 34 7 142 4 .6P80 1.788L 112.7 
4-4120 4-4320 .149 81.6  17.4 -1.4 .a61 82.2 ,356 1:lSl 165:A 271:5  ,7421 1.561 70.8 
WAR3 ARRIVAL O A T €  : 2441120 ( 3 SEP 1979) - -  - -. -- 
$2.08 7.42 4 . t r  5 . 4 0  8.84 3.1s 15.65 e/i/l 37.8 177.7 3 8 . 6  .564 s . o m  
WISEION DURATION x 4 8 0  0113 
I SEC 1919 
V 2 1 2 OECL2 RAP:  SPEECZ 
V 1 I 4 OECL4 R A 4  SPCCC4 
V 6 I 6 OECL6 R A 6  8 P E E C 6  
IN< R A P  O E C L P  E T A  PfRIC 
M A R S  A R R I V A L  D A T E  = ~ 4 4 1 i ~ n  
1.210 .I 2.5 195.4 .3P6 
,705 1.4 22.1 132 .3  . 2 1 0  
1.068 - . P  -1.9 al.2 .3?1 
4.1 124.9 -2.2 108.90 1.141 
1.21A ,I , 3  197.0 , 3 3 4  
. 7 0 4  1.5 22 .2  139.0 * 2 5 0  
1.079 - . 9  - . 6  S .8  ~ 3 2 0  
5.9 125.6 - 5 . 5  100.20 1.165 
1.219 - . 8  -1.9 199 .6  , 5 9 1  
.701 1.5 22.4 131.5 . 2 5 e  
1.081 -1.0 . e  10.0 , 2 7 4  
9.4 126.6 -9.3 101.40 1.191 _ _  . 
1.206 I.$ 4.4 196.9 .334 
. 678  1 . 5  23.5 129.5 . e20  
1.055 - . 9  -3.5 357.2 .44L1 
4.4 124.7 2 . 0  108.30 lv218 
1.209 .7 2.5 1 9 8 . 7  , 5 2 8  
.679 1.5 23.1 129.8 , 220  
1.066 -1.0 -1.9 1.9 . 3 8 0  
3.3 124.9 -1.3 107.40 1.240 
1.213 .1 . 3  198.2 , 3 3 8  
1.075 -1.0 -.I 6.5 , 326  
5 . 1  125.6 -4.8 106.60 1.P6S 
1.217 -.6 -1.8 200.8 .311 
.673 1.6 2 3 . 7  128.6 . a22  
1.081 -1.1 . l  10.6 .218 
8 . 8  126.7 -6.6 105.30 1.P91 
1.224 - 1 . 3  -3.9 204.2 ,374 
, 670  1.6 24.0 127.9 .22s 
1.086 -1.E . O  14.2 .236 
13.6 128.0 - 1 3 . 8  102.90 .314 
.ore 1.5 t s . 5  ieo.5 . e m  
4-3850 4-3997.0 .lo9 310.9 -2.0 5.4 ,869 96.9 ,282 .784 198.3 451.8 .563 1.0050 105.9 
4-3991.0 4-4120 .334 233.7 3.6 .9 1.393 79 0 ,446 1.235 36 4 142 7 .6840 1.766A 112.7 
4-4120 4-4350 ,130 76.3 16.7 -1.3 , 8 7 7  83:s .317 1.L82 163:s 281:s .807A 1.556 73.7 
1 2 . 1 8  7 . 3 1  4.54 5 . 4 8  8 .86  2.77 14.61 2/1/1 38.0 113.7 36.6 .?I38 3.167 
4-3860 4-3996.7 *PI9 310.2 -3.S 3.4 . e 7 7  99.9 .295 ,791 205.8 451.6 - 5 5 7  1.0240 106.6 
4-3998.7 4-4120 ,351 2 3 3 . t  3.6 .9 1.392 78.0 .450 1.229 39.6 143.3 .6760 1.782A 112.8 
4-4120 4-4340 .116 70.7 16.P -1.1 .e90 84.8 .Z8S 1.207 166.1 292.0 .863A 1.111 76.8 
13.00 7.48 4.97 5.52 8.91 2.51 13.75 2/1/1 38.6 168.2 33.8  .489 3 .436  
MARS ARRIVAL DATE E 2444130 (13 3EP 1979) -- __ --- - 
4-3830 4-3991.7 .167 326.3 4.4 3.3 .e34 89.8 .279 .773 179.5 4 5 4 . 3  .5S7 ,989 105.9 
4-3997.7 4-4130 -334 232.7 3.2 .8 1.384 78.6 .432 1.199 38.4 148.8 ,6800 1.717A 109.8 
4-4130 4-4310 .175 64.1 18.3 -1.6 .627 82.4 .411 1.110 168.9 260.0 .654A 1.567 66.4 
12.68 7.94 4.25 4.74 8.13 3.69 17.15 2/l/l 4S.7 174.4 3 5 . 8  .540 3.2S3 
4-3840 4-3997.1 .169 317.1 1.1 3.3 .e81 93.4 .e76 . 7 ? 7  189.1 452.9 ,563 .9910 105.6 
4-399r.l 4-4130 .328 232.9 3.3 .8 1.384 79.0 .431 1.201 37.3 148.6 .6830 1.718A 109.8 
4-4130 4-4320 .150 79.4 17.1 -1.4 .6SO 83.8 -362 1.147 168.9 270.0 .731A 1.563 70.1 
12.17 7.44 4.27 4.73 8.12 3.17 15.84 2/l/l 45.6 177.5 36.2 .518 3.222 
4-3850 4-5997.9 ,187 312.2. -1.9 3.4 .e67 96.6 .282 .782 197.4 412.3 ,561 1.0030 105.9 
4-3997.9 4-4130 .SSS 232.7 3.2 .8 1.384 78.5 .433 1,198 38.8 148.9 ,6800 1.716A 109.6 
4-4130 4-4330 .132 73.6 16.8 -1.2 ,668 85.1 .322 1.179 169.4 280.4 .8OOA 1.559 73.3 
12.05 7.31 4.51 4.74 8.13 2.80 14.74 2/1/1 45.8 174.1 34.6 ~535 5.364 
4-3660 4-3999.5 ,216 311.2 -3.2 3.6 ,875 99.6 ,295 ,789 204.7 452.0 , 5 5 6  1.0220 106.6 
4-3999 .1  4-4130 ,351 232.3 3.0 .8 1.383 77.6 , 4 3 7  1.193 41.8 149.4 -6710 1.714A 109.6 
4-4130 4-4340 .119 67.1 16.3 -1.0 ,682 86.1 .289 1.207 170.5 291.1 -858A 1.113 76.3 
12.28 7.49 4.93 4.79 8.18 2.55 13.84 2/1/1 46.4 168.5 31.9 ~489 3.841 
4-3870 4-4001.7 .el2 513.1 - 3 . 8  3 . 8  .88S tO2.5 ,313 ,799 211.3 4'31.9 -548 1.0490 1 0 7 . 6  
4-4130 4 - 4 3 5 0  ,110 60.4 16.1 -.8 .693 8 7 . 0  ,283 1.230 171.4 302.0 .907A 1.5.52 78 .9  
4-4001.7 4-4130 ,374 232.1 2 . 1  .e 1.~81 76.3 .443 1.184 40.2 150.2 . e m  1.709~ io9.r 
























7 0 . 1  
1.37 
70. r 
- ._-___..- . MARS A R R I V A L  DATE = e444140 123 a w  i c m )  
.853 89.4 .28l . 7 7 2  178.4 654.9 .S54 .989 106.0 1.206 1 . 3  4.6 196.3 
.378 T 6 . 2  .424 1.174 40.8 134.3 ,6760 1.672A 106.4 .a57 1.6 25.0 126.L 
,615 84.5 ,421 1.101 172.3 258.3 .640A 1.589 6 5 . 0  1 ,053  -1.1 -3.4 3 S 8 . 0  
1.01 5.77 $7.40 2/1/1 14.1 irs.6 54.0 .sso s.4ir 4.8 1 w . i  3.2 i0s.00 
.e59 93.1 .err , 7 7 8  m . i  453.4 .sei .SSOD 1 0 5 . 7  i.eoe . T  2.4 107.9 
7.59 3.24 1 6 . 0 ~  u i / i  13.8  177.1 54.5 . s w  5.369 2.r t2s.e - .a  io0.30 
.376 78.6 ,423 1.178 39.L 154.1 ,6790 1.674A 106.6 ,658 i . 6  24.9 126.¶  








4 - 3 8 5 0  4-3906.7 
4-5994.7 4-4140 
4-4140 4-4330 
1.1 3 . 3  
2.5 .6 
18.5 -1.6 





, 3 3 0  
, 1 9 7  . 3P8 







16 .8  -1.2 
4.49 4.21 
.a66 96.3 ,282 ,761  196,s 452.7 .560 1.0010 106.0 1.212 .i . 3  199.0 . 3 3 6  
3 7 8  78.2 ,424 1.174 40.4 154.3 .a760 1.6731 106.6 .a57 1.8 25.0  128.2 .198 
,660 86.9 .327 1.179 173.5 279.4 .794A 1.564 73.0 1.074 -1.1 -.7 7.0 ,533 
7.61 2.86 14.81 w i / i  54.1 i74.3 33.1 ,5321 J . S O ~  4.1 i e 5 . m  -3 .9  105.90 1.335 
4-5180 4-4000.~ , 211  312.2 
4-40OO.C 4-4140 .a51 232.1 
4-4140 4-4340 ,124 63.4 
11.80 7 . 8 5  
4-3870 4-4002.4 .2S0 313 .9  
4-4002.4 4-4140 .lid 232.0 
4-4140 4-4350 .116 56.7 
12.31 7 .98  
4-1880 4-4001.0 .291 3 1 1 . 6  
4-4005.0 4-4140 - 4 0 2  232 .1  
13.04 6.64 
4-4140 4-4380 .ti2 50.8 
__ ~ _ _ _  
4-3630 4 - 3 9 9 9 . 6  .!I1 330.s 
12.05 8.20 
4-s~ee.e 4-4150 . 3 4 0  232.4 
4-4130 4-4310 . l e 4  70.8 
-2 .6  3 . 8  ,874 99.3 .295 , 7 8 7  204.0 4S2.4 , 5 5 5  1.0190 106.6 1.216 -.I -1.0 201.6 . S S l  
2.4 - 6  1.377 77.4 ,428 1.169 43.4 154.8 ,6680 1.670A 106.6 .654 1.6 25.2 125.S .e00 
16.2 -1.0 ,679 87.8 ,292 1.208 lT4.8 290.1 .855A 1.561 76.0 1.081 -1.2 -.l 11.0 ' , 283  





3 . 8  ,685 102.3 
$ 6  1 . 3 7 5  76.1 
-.I .a87 88.6 
4.32 7.71 2.11 
4.1 . e94  105.3 
. 8  1 . 3 7 2  74.4 
-.4 .OS6 89.2 
4.42 7.81 2.44 
3.3 . 852  68 .9  
.1J 1.374 77.6 
MAR8 A R R I  - _- 
-1.8 .a04 e8.o 
a .85  7 . 2 1  3 . 9 0  
5 . 3  . O S 8  9 2 . 7  
.I 1.374 78.3 
-1.4 ,631 87.0 
3.62 7.22 3 . 5 6  
.313 .797 210.6 
.43S 1.161 47.6 
.218 1.252 178.2 
13.17 2/1/1 1 1 . 7  
,536  ,809 216.5 
,444 1.150 52.7 
,246 1.252 1 7 7 . 1  
12.60 211/1 57.1 
VAL DATE : 2444151 
. e 6 4  , 7 7 0  177.3 
,420 l.lS8 42.3 
, 430  1.101 175.8 
17.68 2/1/1 62 .9  
,276 , 7 7 1  187.L 
. 4 1 7  1,161 40.0 
16.19 2/l/l 82 .3  









1 ( 3 0 (  
459.1 
159.3 









2 7 . 5  .432 



















61 . e  
4.784 
1.223 . 650 
1 .O86 
12.9 
-1.2 -3.9 205 .1  
1.7 25.4 1 2 4 . 5  
-1.3 - . e  14.4 
126.4 -12.8 102.30 
- 2 . 0  -5.8 2 0 9 . 2  
1.1 2 9 . 7  123.0 
-1.5 -1.6 17.1 












1 . 3 1 8  
1 .231  
+ 644 
1 . O B 0  


























1.3 4.3 199.8 
1 . 7  t 6 . 5  1 P : Z . L  
-1.2 -3.3 3 5 8 . 7  
lL5.8 4.4 104.00 
.i e.4 ioo.o 
1.7 r6.4 122.7 
-1.t -1.9 l . t  
1E5.0 - 9  105 .50  
,33P 
.la1 
I 3 9  
1 . 3 , P  
4 - 3 8 3 0  4-3999.4 .185 514.7 
4-4110 4-4330 ,143 6 8 . 8  
6-3999.4 4-4~50 , 3 3 7  e32.s 
11.~3 1 . 4 9  
5.4 .e.e.s 96.0 ,283 .rig 1 9 5 . 7  453.1 , 5 5 9  ~ . O D O D  106.0 i.eii . I  . J  coo.3  . ~ J I  
1.i * $  1.374 78.0 ,419 1.150 41.6 159.1 ,8740 1.645A 103 .6  ,641 1 . 7  L O . )  12P.4 . I R P  
16.6 -1.2 ,653 60.9 ,332 1.180 111.6 e78 .6  ,786A 1.571 72.7 1.011 -1.L -*( I  1.4 * S S P  
1 . 4 8  3.84 7 . 2 4  3.01 14.98 L/l/l 62.7 174.4 3 2 . 2  ,530 3 .805  3.0 1tLl.4 -&?.e 103.10 1.3C0 
-.I 
4-3660 4-LOOO.~ . t i e  513.1 
1 1 . 5 ~  1.67 
4 - 4 0 0 0 . 9  4-4150 ~ 5 5 1  232.3 
4-4150 4-4340 ~ 1 3 2  5 9 . 7  
-L.4 
1 . 7  
16.1 
4.87 
3 .1  . a 7 2  99 .0  ,295 ,784 
- 5  1.373 77.L ,423 1.15tl 
-1.0 .670 09 .6  .e96 1.212 
3.68 7.28 2.80 13.99 2/1/1 
3 . 8  ,881 102.0 ,312 ,791 
-4 1.311 76.0 .430 1.141 
- . 7  .a83 90.1 ,289 1 . t 3 8  
8.93  1 . 3 5  e.66 is.ei 2ii/i 
I t o s . 2  452.6 .554 i.oiro i v . 6  1.215 -.I - 1 . 0  20r.7 . 3 5 i  
4 4 . 4  159.8 1,643A 1 0 3 . 7  .a38 l.? 2 6 . 8  1El.I .IO5 
' 1 7 9 . 5  290.3 .8S2A 1.571 75.6 1.083 -1.9 - . 5  11.2 .L R ?  
63.3 168.7 29.8 ,488 3.868 6.9 127.5 -6.9 103.90 1.406 
; 209.9 4 5 2 . 8  .I47 1.0430 107.1 1.221 -1.t - 3 . 8  206.1 . 3 f d  
48.4 160.3 .654D l.64OA 103.1 -634 l.? L6 .8  120.6 - 1 0 8  
I 181.3 301.9 .904A 1.S7lD 78.7 1.068 -1.4 -.I 14.4 , 2 4 2  
64.4 161.4 26.6 .433 4.313 11.9 It9.0 -11.8 %01.90 I.435 





















~ 3 4 4  L33.O 




1 1 . 4 t  7.88 





4-80¶0 4-.iooo.e .ias s10.0 
1-4000.1 4-4160 ,350 C83.0 




4.48 11.co f . 6 8  
59 
8TOPOVER TIME * 4 OAY8 
LAUNCH llWNGBY (PEE01 R A l ' D E C L l -  
OWNGOY ARRIVE EPEE03 RA3 OECL3 
DEPART RETURN 9PEEO5 R A 5  OECLI 
1980 OUT80UNO SWINGBY UI88lON DURATION S 680 O A l S  
M A R S  ARRIVAL O A T E  : L I 4 4 1 I f l  
1s OCT 1979 
V 2 I t OECLZ R A P  8CEEOP 
V 4 I 4 OECL4 R A 4  8PEEOI 
V 6 I 6 OECLO R A E  OPEC06 
INC _RAP OECLP ETA PERIC 
1.214 - . I  - 1 . a  e o s . 7  . s ~ i  
.6za 1.0 28 .0  117.7 ,173 
5 . 7  1ee.s - 5 . 7  i 0 3 . a ~  1.454 
.a22 1 . 8  ~ 8 . i  116.5 . i 7 6  
10.6 i z ~ . o  -10.5 i o i . e o  i . 4 a o  
1.085 -1.4 -.e 1 l . L  ,291  
1 .220  - 1 . 2  -3 .8  207.0 . 3 7 1  
1.090 -1.S - . 9  14.2 . e 4 4  
1 .228  - 1 . 9  - 5 . 7  e11.o .400  
. E l 8  1.8 28.L 115.0 . I 8 1  
1.094 - 1 . 6  -2.4 18.3 .PO4 
16.8 131.5 - 1 8 . 4  99.10 1.483 
1-1 -.V 1- P S I  1 ECCEN SUA THETl THETL PERIH APHEL P S I  L 
I 3 V 3 P S I  3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 
I 5 V 3 P S I  5 ECCEN SMA THE15 THETO PERIH APHEL PSI 6 
O V A  EVA -CVO--_EVR _ Y P E  _9UN .SUN R->APPA- --A E 
3 . 5  .E71 98 .8  .e94 ,784  202.4 453.1 ,553 1.OlSD 1 0 6 . 6  
. 3  1.370 77.1 .420 1.148 45.0 163.9 .E650 1.627A 101 .0  
- .9  ,666 91.9 .301 1.218 184.1  290.5 .8SlA 1.5850 7 5 . 7  
3-04 7.04 3 .02  14.06 2 / l / l  72.0 168.5 29.4 ,187 3.942 
PROP AERO D V L  
4-3860 4-4001.6 ,210 314.1 - 2 . 0  
4-4001.9 4-4100 . s s i  232.9 1 . 1  
4-4160 4-4340 ,143 56.4 1 5 . 0  
1 1 . 5 0 ~  7.86 4 . 8 4  
4-5810 4-4003.7 .244 315.4 
4-4003.7 4-4160 .372 233.0 
4-4160 4-43SO .158 30 .1  
12.01 8.30 




3 . 1  .E79 101.8 .311 ,793 209 .1  453 .0  . I 4 6  1.0401) 107.5 
~3 1.369 75.9 ,421 1.139 48 .9  164.6 .a530 1.625A 100.9 
3 .71  7 .11  2.92 13.25 2 /1 /1  73.0 161.3 26 .5  ,433 4.366 
4.0 ,890 104.8 .333 .EO$ 215.1 452.9 ,536 1.0730 108.7 
. 3  1.368 74.3 ,436 1.130 53.9 16¶.4 ,6370 1.622A 100.8 
- .4  .e90 93.0 ,254 1.268 188.9 314.4 .946A 1.5890 81 .3  
3.82 7.21 2 .87  12.64 2 /1 /1  74.3 152.7 23.3 ,375 4 . 9 5 3  
- 
- . 7  . a ~ o  92.5 .e74 i . e r e  i e e . 8  302.5 . ~ O S A  1.5870 78.0 
MARS ARRIVAL OATE : 2444170 (23 OCT 1979) 
4-3880 4-4006.3 .e84 518.8 
4-4006.3 4-4160 ,400 233.4 
4-4160 4-4380 .135 4 5 . 0  
1 2 . ? 7  8.95 
-. ____ 
4-3830 4-4002.1 ,178 334.6 
4-4002.1 4-4110 .348 233.9 
4-4170 4-4310 ,206 73.7 
12.28 8.60 
- 3 . 1  
. 9  




3.4 ,849 87.9 .290 ,768 174.9 4 ¶ 6 , 7  . 5 4 5  .990 106 .6  1 .203  1 .3  4 . 5  202.6 a 3 4 8  
. I  i . 3 6 9  7 1 . 2  ,417 1.143 44.7 167.8 ,6660 1.620A 98 .5  ,617 1.9 29 .2  113.9 -166  
-1 .7  .589 92.8 ,451 1.100 183.4 254.9 .6OSA 1.5960 6 3 . 8  1.051 - 1 . 0  -3 .3  359.7 ~ 4 8 5  
3 .49 6.80 4 . 4 1  18.21 wi / i  80.3 171.9 31.8 .495 3 . 6 8 9  7.5 i e 7 . o  1 . 1  ioe.so 1 . 3 3 ~  
.4  
1 8 . 4  
4 .39  
4-3840 4-4000.7 ,169 323.9 3 . 7  
4-4000.1 4-4170 a338 2 3 3 . 9  . 4  
11.58 8.13 4.27 
4-4170 4-4320 ,182 a 7 . i  17 .5  
4-3850 4-4001.1 .le?. 317.4 
4-4001.1 4-4170 .339 253.9 
4-4170 4-4330 . I 6 7  60.2 
11.41 7.96 




.656 92.0 ,281 .712 185,  
i . 3 1 0  76.0 .413 1.147 42. 
.620 93.3 .391 1.149 185.  













1 .9  
-1 .4  
127.6 
2.4 ~ 0 i . 5  . 3 5 a  
L9.2 114.5 ,184 
- 2 . 1  3 . 8  , 4 1 3  
3 .5  104.40 1.377 
L9.2 114.4 ,164 
-1 .2  7.6 a350 
- 1 . 8  2 0 4 . 9  .351 
L9.2 113.7 ,166 
- .9  11.0 .LO4 
- 4 . 3  103.30 1 .442  
-3.8 eos .0  . S I C  
29.2 112.7 ,170  
- 1 . 4  13.8 ,246 
- 9 . 1  101.50 1.470 
- 5 . 8  212.0 .SO9 
L9.1 111.3 ,175 
-3.0 1 5 . 3  .LO5 
-14.8 09.00 1.494 
.3  202.4 . S W  
-.L 104.40 1.411 
- - __ - - - 
4 . L  204.3 .355 
30 .1  110.2 . l e 4  
-3.4 .o .498 
4 .5  101.80 1.317 
30.L 110.9 ,161 
-2.3 3 . 9  .422 
4 . 9  103.90 1 . 3 6 1  
.3  203.6 . 3 4 0  
3O.L 110.8 . l e 1  
-1.8 7.4 ,355 
e . 4  coe.8 .3se 
1 . 2  104.eo 1.405 
454.8 .55s ,9880 1 0 6 . 0  1.208 
167.6 .e720 i . e e i i  98.0 . a i 9  
266.6 .699A 1.5980 68.2 1.087 
178.1 32 .5  ,534 3.579 5 . 8  
453.9 ,556 .OD70 108.1 1.209 
278.7 .?BPI  1.6010 72 .1  1.079 
174.1 31.4 -524 3 .601  .4  
453 .5  .5¶2 1.0130 106 .7  1.213 
167.9 ,6640 1.619A 98.5 ,616 
1 2 9 1 . 1  .652A 1.6040 75 .6  1.086 
166.1 29.2 .487 3.964 4 .4  
I 453.4 , 545  1.0360 101.1 1.219 
168.4 ,6530 1.618A 9 8 . 3  .el2 
303.6 ,907). 1.6080 78 .6  1.094 
453.3 ,536 1.0690 108 .7  1.227 
1 169.1 .e570 1.616A 98.1 ,606 
315.6 ,9491 l . e l 3 0  61.3 1.000 
151.6 L3.2 a377 4.966 $ 5 . 1  
IO I 2 NOV 1919) 
1 4 5 1 . 4  . I 4 1  ,991 106.8 1.202 
I 171.5 ,6630 1.617A 06.0 .e08 
i 254 .4  .595A 1.0180 6 3 . 1  1.053 
1 1 7 1 . 6  31 .1  .481  3.738 8.8 
455.3 ,553 .9880 106 .1  l.LO5 
I 1 7 1 . 1  ,6710 1.618A 96.2 . e l l  ! 266.6 .695A 1.6200 6 7 . 8  1.070 
175.9 32 .3  ,527 3.597 1 . 0  
1 4 5 4 . 3  ,154 .99¶0 106.2 1.208 
! 171.1 ,6700 1.618A 96.2 . e l l  
I 279.3 .782A 1.6260 71.9 i . 0 8 3  
I 173.8 31.4 .¶21  3.898 1 . 2  
i a 7 . 1  .e710 i . 8 2 0 ~  08 .6  ,618 




4 - 4 4  
3.4 
. l  
















,689 95.2  
7.08 3 .19  
- MAR8 ARRI  
,284 ,976 193.  
.343 1.192 187 .  
15.21 2/1/1 79. 
,294 ,782 201. 
.418 1.142 4 5 .  
.a08 1.228 190. 
14.12 2 /1 /1  60. 
.311 .791 208. 
,425 1.135 49 .  
,279 1.258 192. 
13.28 2 /1 /1  81. 
.332 ,802 214. 
-435 1.126 13. 
.e59 1.281 195. 
lL.65 2 / 1 / 1  82. 
[VAL DATE I L4441 
.4ii 1 . i ~  42. 
.l 
1 .e 
- 1 . 4  
128. 1 
- 1 . 6  3 .5  
.1 - .9 
3 .50  
3 . 1  














4-3860 4-4OOC.4 .e08 315.2 
4-4002.4 4-4170 ,551  233.9 
4-4110 4-4340 .158 53.5 
11.63 8 .13  
4-3870 4-4004.1 .e41 316.2 
4-4004.5 4-4170 .372 234.0 
4-4170 4-4350 ,153 47.8 
12.14 8.86 
4-3860 4-4007.0 ,281 319.5 
4-4007.0 4-4170 a399 234.5 
4-4110 4-4380 ,151 43 .3  
lL.89 9 . 2 1  - -- 
.4 
15 .8  
4 -80  4 
-2 .7  
.4  
15.3 
5 .33  
-2 .9 
. 3  
1 5 . 5  
8 .02  
4 . 0  
.1  
- .3  
3.68 
-- 
4-3630 4-4003.4 . l e 2  357.0 
4-4003.4 4-4180 .313 2 3 5 . 0  
4-4180 4-4310 ,224 70.8 
12.72 9.28 
8.0 
- . 3  




- 1 . 7  
3.44 
.846 81 .3  ,294 .?e6 113. 
~ 5 8 5  96.5 ,462 1.106 187. 
6 .85  4.84  18.51 2 /1 /1  8 8 .  
i . 3 a o  16.9 , 4 1 9  1.140 45.  




















.338 235 .0  
11.93 8.54 





4 . 4  3.3 
- . l  











1 .370  
.e45 
6.80 
9 i . e  ,262 . n o  184. 
77.8 .414 1.144 42.  
96.5 .400 1.158 189. 
4.26 16.76 W l / l  8 7 .  
95.0 ,284 , 7 7 5  193. 
7 7 . 1  .414 1.144 43.  
96.7 ,310 1.204 192. 
3 .91 15.32 2/1/1 87.  
* 7  
2.0 
118.8 
- 1 . e  
- .4  
11.4 
4.m 





- 1 . 5  
129.3 
,205 s i a . 3  
.352 2 3 5 . 0  
,178 51.3 
11.98 6 .49  
-238  517 .1  - 2 . 4  
.372 2 3 5 . 2  - . 3  
. i re  4 6 . 2  15 .2  
12.43 8.91 5 . 2 8  
- 1 . t  
- . 3  
15 .7  
4.17 
3 . 5  .a67 96.2 ,294 . 7 8 i  eoo.r 453.9 ,551 i . o i o o  i o 6 . 7  i . 2 i e  -.I - 1 . 8  eos,e .35e 
- . l  1.369 17.0 ,418 1.140 4 5 . 5  171.4 .e640 1.617A 06.1 .e08 L.0 30 .1  110 .2  . l a 3  
- .9 .e65 97 .0  ,313 1.243 195.0 292.3 .854A 1.8320 7 5 . 5  1.092 - 1 . 5  -1 .4 1 0 . 1  ,297 
3.44 6.84 3.72 14.16 2/1/1 88.3 161.4 29.3 .486 3.959 3.0 130.4 -2.8 103.20 1 . 4 5 1  
3.7 ,876 101.2 
- . 1  1.367 7 5 . 9  
- . 6  ,680 97 .3  
3 .51  6.92 3.63 
3.9 . m a  i04.e 
-.i 1 . 5 ~  74.4 
- . 3  ,801 0 7 . 5  
8.OL 7.03 3.59 
MAR8 ARR 
3.4 ,853 91.2 
- . 3  1.570 7 7 . 7  
-1 .5  .re2 100.0 
3.39 6.79 4.79 
3.4 ,859 94.7 
- . 3  1.370 7 7 . 7  
- l . L  .a49 99.9  
3.39 e..70 4.43 
,310 .189 207.5 451.8 
,425 1.134 49.1 171.9 
.286 1.215 199.0 305.2 








. 550  .9810 
,8700 l .6 lOA 
.W3A 1 . 6 I 3 0  
3P.3 . $ l a  
- 5 5 3  .9940 
.87OD 1.619A 
.784A 1.6620 
3 1 . 5  -517 
.a130 1 . 6 1 6 ~  
nv 1019) - 
107.5 1.218 
78.7 1.099 
4 .371  7.8 
9 5 . 9  .a05 
- 1 . 2  
L.0 
- 1 . 6  
131.8 
-3 .7  209.0 
3 0 . 0  109.3 
- 7 . 5  101.40 
29.9 108.1 
- 3 . 7  14 .0  
-13 .1  99.10 
- 2 . 0  i e . 7  




-L.6 3 .7  
. d  204.9 
31.0 101.0 
-L.O 7.0 








.110 4 2 . 2  
13.17 9 . 5 4  
,351 .e00 z i 3 . a  453.1 
.ea? 1.299 eoi.8 317.7 -434 1.126 53.6 172.5 
lL.86 2/1 /1  90 .1  150.1 
IVAL DATE x L444190 Ill! NI 
.LE4 *789 182.9 4 5 5 . 9  
a415 1.145 43.L 174.5 
16.97 L l l l l  0 5 . 0  171.0 
.LE5 .773 191.9 4 5 4 . 8  
~ 4 1 5  1.144 43.3 174.5 
.359 1.223 198.7 2 8 0 . 5  
1 5 . 4 5  L / l / l  9 5 . 0  173.2 
.409 i . 1 7 3  i9s.t te7.t 
108.7 1.225 -1.9 
9 5 . 1  .599 L.0 
0 1 . 5  1 .103 -1 .7  
4 . 9 4 1  13.4 133.7 
.309 . i 72 
.LO6 
1 . 4 9 ~  
-2.7 -.s 
15.2 
5 . 9 5  
-- a 
,341 
. l e 1  
, 4 3 1  
1 , 3 4 1  
a 5 4  1 
,161 
. 3 6 L  
1 . 3 8 l  
. I  
t . 1  
- 1 . 7  
13O.L 
4-3840 4-4OOt.9 ,171 328.1 5 . L  
4-4190 4-43CO .LPC 81.6 17 .3  
lL.48 9 .09  4 . 2 9  
el80 3PO.O 1.8 
.341 C36.3 -1.L 
.PO7 5 5 . t  16.4 
lL .P3 9.84 4 .41  
.LO3 317.6 - . 7  
. 3 ¶ 2  236.4 
.199 49.6 
l L . 4 1  6.97 




3.600 4 . 1  
108.2 l .LO7 
71.7 1 .089  
3 . 6 8 3  L.8 










. I  
2 . 1  
130.8 
- 1  . a  
et35 318.1 
. S I 2  L36.6 
,191  4 5 . 1  
12.86 9.37 
-c.o 
- 1 . 0  
15.3 
8.L3 __ _ _  _._ . - MAR0 ARRIVAL DATE E444200 (2C NOV 1970) - -- 
3.4 , ~ s i  90.7 . L O ~  ,701 i e i . 7  450.5 .547 .e670 108.4 ~ . ~ o s  .? c.3 205.0 ,344 
-.I 1.311 77.6 -417 1.148 43.6 177.6 .6890 1.6L4A 91.7 ,600 C.3 81.8 101.7 -163  
- 1 . 5  .E30 104.0 .422 1 .191  L00.9 260.3 ,692A 1.7010 86.9 1.083 -1.8 -3.0 3.3 ~ 4 4 5  
8.44 6.84 5.49 17.22 L / l / l  101.5 175.6 32.3 .$OD 3;591 7.9 131.9 7.S 103.30 1.318 
4-3840 4-4004.0 
4-4004.0 4-4200 
4 - 4 C O O  4-4320 
4-ae.m 4-4OOS.r 
4-4~00 4 - 4 a ~ o  
4-4008.1 4-4COO 




- L . l  
17 .1  
4.31 
L.l 




4 . 0  





R A 8  I P C L C I  
ETA P C R I C  
4-3020 
4-4000.6 













4 - S 8 1 0  
4-400s. I 
4-4130 
4- 4000. a 
4-4110 
4-4340  









.196 338.e 7.3 
,383 e32.2 2 . 6  
.it@ 07.1 i a . 3  
ie.oi 7.19 4 . 8 4  
,167 5 2 6 . 3  4.4 
e551 232.7 3 . 9  
a110 60.6 18.1 
11.39 6.69 4.25 
.le9 Sl7.1 1.1 
.328 L32.9 3.S 
.I04 54.4 18.7 
11.31 6.58 4 . C 1  
.339 232.7 3.2 
. l o 1  48.8 10.7 
11.51 6 . ? 7  4.51 
.io? 3 i e . e  -1.5 
4-3989.1 .el6 3ii.e - 3 . e  
4-4lJO .wi e3e.a 3.0 
4-4~10 ,100 4 1 . 5  ~ 4 . 0  
11.91 1.18 4.93 
4-4001 1 
4-4130 
4 - 4 3 9 0  
. L 5 L  313.1 -3.6 
, 3 7 1  P32.1 e . 7  
,108 35.6 38.6 




3 . 3  
.e 
- . e  












4 .19  
3.8 
-6 





, 854  










, 875  









81.9  ,301 ,769 161.9 457.5 
74.9 ,440 1.188 4 4 . 1  149.6 
2.55 13.84 2/1/1 48.9 188.1 
86.1 .zes 1.207 170.5 e 9 i . i  
89.8 .e79 










sa.6  .mz 
,173 179.5 454.5 
1.199 38.4 148.8 
1.230 171.4 302.0 
2/l/i 45 .7  $61.9 
. 7 7 7  189.1 452.9 
1.201 3 7 . 3  148.8 
1.248 172.8 312.9 
L/l/l 4 1 . 5  154.0 
' , 782  197.4 412.3 
, 1.108 3 8 . 8  148.9 
j 1.201 173.7 321.6 
L/l/l 41.8 144.2 
99.6 -295 ,789 204.1 452.0 
1 7 . 8  .437 1.193 4 1 . 8  149.4 
6 8 . 1  .El6 1.271 174.5 334.1 
t . e 4  1 i . o ~  w i t 1  49.4 131.5 
ioe.5 .s i3 . r m  eii.3 411.9 
78 .3  ,443 1.184 4 0 . 2  i5o.e 
88.6 . t i 2  1.276 174.9 344.1 
2.38 11.06 L/i/l 47.4 114#1 








, 583  
.0830 
















1.555 78.3  
.*SI 3 .589  
.989 lOI.9 
1.717A 109.6 
1.552 78.9  







1.549 83.5  
,535 5 .384  
1.714A 109.8 
1.548 8 5 . 4  





































. I  
1 . 5  
-1.1 





- e . ?  
-1.e 
~ ~ 4 . 0  
ie5.s 
l ee .?  
-1.a 
1 .e 
-5 .0  
1LI.O 
6.0 
e l  
5 . 7  
4.4 
.o 










( 3 . 1  
-13.0 
-8.6 





















































. I a9 
4-ae.to 4-4ooc.i 
4-4ooc.i 1-4140 
4 - a e s o  4-39oa.o 






















11.00 6 .79  
,166 3 1 3 . 1  
*3S8 L32.3 
. * I C  45.5 









6 . 0  
4 . 1 1  
5.1 
15.0 
4 . t 1  
1 .8 
2.8 
16 .3  
-1.0 
t . 5  
11.8 
4.49 















a . 3  .e59 
.e 1.578 
- . 4  ,898 
4.19 T . 5 9  
, 1 3 1  1.003 107.6 1.203 1.4 
,857D 1.667A 106.6 .e50 1.7 
30.1 ,436 8.813 8.4 lL8.J 
.MIA 1.5111  re,^ 1.001 - 1 . e  
188.1 453n4 
1 9 . 1  154.1 
93.8 l35.9 
171.1 3is.o 
,561 . D U O 0  105.1 l . C O 1 1  . 1  
,8780 1,674A 108.6 .858 1.6 
.944A 1.559 0l.e 1.090 -1.5 
34.5 , 115  3.369 t . 1  1 L B . I  
e.4 1 ~ r . e  ,330 
C l . 8  120.5 ,191 
- 1 . 6  11.1 . t o 1  
- . 3  106.30 1.1110 
3 . 8  .or4 
.e 1.377 
a 6  . T O T  
4.25 7.85 
99.3 .e95 ,767  
7 1 . 4  -420  1.169 
90.0 .e21 1.277 




4 4 . 1  131.4 
,555 1.0190 108.8 l.tl6 -.I 
.SO41 1.5lOD a 1 . 8  1.093 - 1 . 5  
30.6 ,460 3.788 6.0 1LT.O 
,8600 i .6701 ioa.8 , 654  1.a 
_- .. MAR8 ARRIVAL DATE % L44415O [ 3 DCT 1919) 
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-__-. - MAR0 ARRIVAL DATE E L444t60 (13 OCT 1978) 
4-3630 4-4000.0 . l  
10 I 
4-3640 4-3999.0 . I  
4-3999.0 4-4160 .1 
4-4160 4-4380 . I  
10 * 
4-3010 4-4000.) .1 
4-4160 4-4310 , I  
10. 
4-4000.0 4-4iao .a 
4-4ic.o 4-4310 . i  




































3 . 0  1. 
0.1 19 .  
.e6 4 .5  
2 .1 3 .  
83.0 1. 


















3.4 .OS1 06.4 .E67 ,769 176.1 
. 3  1.371 77.5 .416 1.146 43.6 
- . 7  .E80 92.1 .e74 1.240 160.0 
3.6e 7.02 2.9t 13.91 W l / l  7 1 . 7  
I 3.3 .857 92.4 .e79 .773 106.2 
' . 3  1.37C 70.1 .411 1.15e 41.6 
- .4  ,690 93.0 ,214 1.260 166.9 
8.19 t1.00 e.07 ic.a4 c / i / i  71.2 
I 3.4 ,063 91.7 .em ,773 194.0 413.1 .517 .OOBO i06.0 i . e i o  . i  .s ~ 0 1 . 3  .SSI . . 3  1.371 77 .9  .418 1.150 42.4 103.1 .0720 1.629A 101.1 ,626 1.0 1 7 . 9  110.4 ~ 1 7 1  
.O .E97 93.3 .e39 1.264 190.7 321.6 .976A 1.9010 63.6 1.097 -1.9 - 8 . 6  17.t . i l l  
I 3.60 7.00 L.05 lL.20 C / 1 / i  71.4 14L.3 31.7 .$e6 3.66L 1.7  1LT.iL -1.6 104.00 1 . 4 0 4  
4-36aO 4-4001.1 . e l0  314.1 -t.O 3 . 1  ,071 90.0 ,294 ,764 C02.4 453.1 .553 1.0110 100.6 %.E14 - . 5  - 1 . 8  203.7 ~ 3 1 1  
4-4001.6 4-4160 .311 L32.9 1.1 . 3  1.370 77.1 .420 1.146 41.0 163.9 .6I10 1.627A 101.0 .E26 1.0 L6.O 1 1 7 . 7  ,173  
4-4160 4-4300 .134 37.9 10.4 .O ,701 93.9 .e30 l.P.95 191.9 336.7 .997A 1.1030 01.7 1.006 -2.3 -11.4 16.9 . 1 4 8  
ii.3~ ?.eo 4.04 3.04 7.04 2.04 11.92 wwi 7z.o ie9.4 ~ 9 . 4  .407 3.94~ 3.7 ar0.s -1.7 io~.eo 1 . 4 1 4  
4-3670 4-4003.7 .e44 311.4 -3.0 3.7 .079 101.6 .311 ,793 LO9.1 453.0 ,546 1.0400 107.1 1.L20 -1.C -3.6 LO1.O . 5 7 1  
4-4160 4-4390 4 3 4  39.2  LL.4 1.4 .704 93.6 .e25 1.301 l 9 L . 1  346.9 1.009A 1.5930 67 .6  1.096 -5 .0  -Ll.O 15.9 ,135  
11.93 6.22 8 . 3 0  3.71 T . 1 1  L.04 11.79 W l / l  73.0 114.1 Lb.1 ,433 4.366 10.6 lL9.O -10.1 101.00 1.400 
4-4001.0 4-4160 .400 t33.4 .9 . 3  1.306 74.3 ,430 1,130 5 3 . 0  161.4 .(I370 1.622A 100.6 -616 1.0 L0.L 111.0 ,101 
4-4oos.r 4 - 4 ~ 1 0  .are c3s.o 1.0 .s i . 3 6 9  71.9 .it7 1.1119 40.9 m . 6  .a130 I . W A  i00.0 .OLP 1.0 t0.1 1ia.s . i r e  
4-sooo 4-4006.8 .eo4 316.0 - 3 . 1  4.0 .e90 ~04.6 ,333 . o m  ci5.i 452.9 .ISO 1 . 0 7 ~ 0  100.7 1.ee.s -1.0 - 5 . 7  c11.0 ,400 
4-4iao 4-4400 .is6 31.7 3 i . c  3 . 3  . r o ~  93.1 .tee 1.304 i9e.a 3513.3 I.O~IA i . 5 ~ ~ 0  60.3 1.090 -4.0 - 3 i . t  1 7 . 3  .id3 
ic.61 9.00  0.00 a.et r.ei t . 0 1  11.07 w i / i  14.3 ~ 6 . o  2 3 . 3  .315 4.913 ia .6  i a i . 8  -10.4 9e.io 1.40s 
MAR0 ARRIVAL DATE s 2444170 (L3 OCT 1379) 
67 .9  ,290 
94.6 .L19 
3.L3 13.00 




3.19  it.as 
I .TO6  
1.143 
1 .e10 




t / l / l  
, * T O 1  
j 1 . 1 4 L  
1. 309 
I L/l/l 
a 7 9 1  
1.135 
1 1.311 









. a  455.5 .93c 1.0130 106.7 
.I 330.4 .99OA 1.6190 65 .9  
1.1 l L 7 . 1  L9.L ,407 3.904. 
. 3  413 .4  ,141 1.0300 107.1  
. 3  112.1 LO.4 ,434 4 .335  
.s i 6 7 . 0  .ea40 ~ . U O A  90.3 
. I  ia6.4 .e530 1 . 0 1 0 ~  9 6 , s  




4.4 l L 9 . L  
1.219 - 1 . L  
. O l t  1.0 
1.lOL -L.O 
9.3 1 3 0 . 1  
-1.0 L O 4 . 1  
L9.L 1 1 3 . 1  
-11.0 14.7 
-4.3 103.30 
- 3 . 8  I O 8 . 0  
t9.L l l L . 1  
- t o . & !  1 L . 1  
- 9 . 1  lOl.10 










91.0 .LO2 ,770 104.1 
I 77.9 -414 1.144 4L.O 
97.5 .LO7 1.L99 LOl.6 
86.0 .LE4 , 771  193.0 
I 11.1 e414 1.144 43.L 
I 87.0 et14 1.316 LO3.9 
I 1.08 it.60 cii/i 0 1 . 7  








m . 1  
101.1 1.LO1 
96.L .611 
1 1 . 9  1.103 
a.191 1.0 
.I e.4 C O L . ~  . 
L.0 30.L 110.9 * 
- 1 . 7  -3.7 14 .0  . 
lCO.0 4 . 9  100.60 1. 
. I  . I  COS.. 8 
L.0 10.L 110.0 . 
-1.9 - 7 . 1  13.0 8 
' 1~8.1 I.C io4.eo . 
.Lit -.I -1.8 LOI.6. 
.eo0 t.o 30.1 i w . t  
.LOO -1.1 -1c.4 it.0 
8.0 130.4 -C*8 100.10 
.LIE - 1 . C  -3 .7  LO0.O 
,108 -CO,O 8 6 1  
,006 L.O 10.0 io9.a 


















8TOPOVER TIME s 0 DAY8 1060 OUTBOUND SWINGBY 
----. - - -.- - I - __ 
LAUNCH 8UNGEY 8PEEOl  R A l  DECLl X 1 V I PSI l i -CCEN SMA THE11 THETZ-PERIH APHEL' 
EWNGEY ARRIVE EPEE03 R A 3  DECL3 X 3 V 3 PSI 3 ECCEN SHA THE13 THE14 PERIH APHEL 
O C P I R T  RETURN 6PEED5 R A 5  DECL5 1 5 V  5 PSI 5 ECCEN SHA THE15 THE16 PERIH APHEL 
PROP_--AERO DVC O V A  EVA D V O  EVR TYpE_-S_UN_ A SUN R KAPPA----A-- 
4 -3080 4-4oor.a . e r r  ~ 2 0 . 2  -2.7 3.9 ,860 104.2 , 3 3 1  .a00 2 i 3 . 6  4 3 3 . 1 7 5 3 5  i.oa40 
4 - m o r . 6  4-4100 .399 e 3 5 . 1  - . 3  - . i  1.365 1 4 . 4  ,434 1.126 5 3 . 6  i 1 2 . 5  .a310 t . a i i ~  
4-4180 4 - 4 4 0 0  .166 34 .5  23 .5  2.1 .105 97.4 .E39 1 . 3 3 3  205.1 316.1  1 . 0 1 5 A  1.632D 
13.06 9 . 4 5  5 . 9 s  3.62 7.03 3.50 11.60 2/1/1 90.1 93.7 23.3 -379 
MARS A R R I V A L  DATE t 2444190 (12 NOV 1979) -- 
4-4004.6 4-4190 e 3 8 0  236.3 -1.1 - . 3  1.3(~9 76,6 ,421  1.139 4 6 . 6  174.9 .66OD l . ( l l9A 
4-4190 4 - 4 3 5 0  .l95 45.1 15.3 - . 6  ,685 100.0 ,295 1.299 205.9 301.4 .915A 1.6620 
----_________ 
4 - x m  4-4004.6 . t a r  3 3 9 . 6  0.6  3 . 5  .EM 6a.r .e96 .TIM im.1  4 5 8 . 1  .537 .993 
i z . i i  8.83 4 . ~ 1  3.46  6 . f a  4 - 1 6  13.34 e/r/ i  95.7 116.0 10.7 .*e5 
HIS8XON DURAlION X 5LO D A Y S  
MAR4 ARRIVAL DA1E C444160 
I NOV i o r o  
P S I  2 '  V 2 X C OECLL R A 2  SPEEDP 
P S I  4 V 4 I 4 OECL4 R A 4  EPEE04 
PSI E v E x a O E C L ~  RAI EPEEDI 
E .-INC--RAP OECLP ETA PERXC 
1 0 6 . T  1 .225  -1 .9 - 5 . 5  C13 .0  ,399 
91.7 . I 9 9  L.0 29 .9  108.1 . l ? L  
60.9 1.105 - 3 . 5  -eo.o 6 .4  , 1 3 0  
4.9A2 13.4 133. l  -13.1 99.10 1.49I 
101.1 i . e o i  1.3 4 . 2  2oa.c . s o  
9 3 . 1  .a01 e .1  30.6 i o r . 1  . le4 
16.8 1.105 -1.0 - L A  1 1 . 1  .e50 
.. 
- 
-. - - -. _- _ _  - - 
3.774 10.1 131.1 10.0 1 0 1 ~ C O  1 .290 









4-5030 4-4006.5 .lo4 342.5 
4-4E00 4-4150 ,221 44.6 
l C . 6 0  9.36 
4-4004.0 4-4200 .344 L31.9 
4-4C00 4-4360 .ClO 41.7 
lL.44 9.00 
4-4ooe.s 4-4200 -3a1 e 3 ~ 1 . i  






81 .0  
B .  00 
a l e . $  
. ~ a 4  01.1  .eo 
1.810 71.0 .49 
,114 lOL,4 .e7 
0.07 4.68  11.0 
.07L 100.1 -80 
t.809 T0.0 .4L 
,113 i0e.e .La 








1 7  
0 
I - , B  -1.1 L0I.C 
1 L,8 81.5 101.3 
I - C . l  -14.4 4.0 
1188.1 .I 108.10 
-1 .r  -8.7 rii.8 
e.e 8 i . r  104.7 
I -1.4 -eoeo .4 
1 184.0 -4.0 1Ol.BO 
-- 
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ITWOVCR TlME E 0 DAYS 1900 OUT9OUNO SWINGBY 
-1.1 3 .4  .cor 9e.e .roe 
3 . t  .e 1.384 78.5 .433 
-24.e -0.0 . T I ?  o8.e . m a  
4.51 4.14 0.13 8.00 l P . 0 3  
-3.2 3.9 . e 7 1  99.0 ,291 
3 .0  , O  1.303 11.6 ,437 
-11.3 -4.5 .?17 80.3 .eo9 
4.93 4.19 e.10 2.43 ii.ee 
d-aeoo 
A-4000.L 
4 - 4 1 4 0  






4-4000 .1  .E14 U L . L  - e . e  8 .e  
4-4.1~0 .is1 1 4 . 1  - 1 7 . 8  -0 .2 
4 - 4 0 0 ~ ~ 4  .tm 813,s -8 .e  8.0 
1-4140 .311 L3t.l L.4 - 0  
11.94 1 - 0 8  4.90 4.L1 
4-4140 . 3 1 3  C3r.O L.L .6 
4-4430  .114 13.0 - 1 . 1  - 4 . 1  
IL.LO 1 .94  1.41 4.St 
4-4140  .402 LSL.1 1.9 - 0  
4-4440 ,100 10.0 -L.4 -8.L 
4-4001.0 .rei s 1 r . e  -3.1 4 . 1  
i L . e e  0.s~ 8 . ~ 1  4.4~ 
. t i e  -. I  
,054 1 - 0  
,091 4 . 0  
8.0 l L 7 . O  
- 1 . e  m i . 0  
C1.1 1CI.J 
3 1 . 5  331.4 
- 8 . 0  lO4.lO 
,083 ioz.3 ,313 . T O T  e io .o  41e.3 . 5 4 1  1.04eo 1 0 7 . 0  
. 3 r 5  10 .1  . a 5  1.161 4 1 . e  1 5 5 . 1  .e ieo  i . e e r A  i o e . 0  
,110 09.e .e10 1.283 111.2 310.6 1.000 1.119 93.4 
7 . 1 1  L.47 11 .10  W l / L  1 1 . 7  00.1 21.1 .43L 4.210 
.r31 - t . o  
. 041  1 . 1  
,090 L.0 
10.9 1so.o 
VAL DATE S 
-314 ,760 
.431 1.141 
. e t$  1.294 














. t s s  . n e  












I L O  
I t u  
1 4  






. a  
4 110 I 3 OCT 19191 - 
.o  499.4 .120 1.000 
.I 130.5 .OS00 I.OS9A 
.O 331.1 .995A 1.11130 
. I  130.7 e8.9 ,417 
. 3  4¶1.5 . I 12  .909 
. 3  159.5 . O I Z O  1.041A 
.4 341.0 1.OOOA 1.1740 
.e 453.8 .119 .9900 
1.0 159.0 .I180 1.046A 
j.3 35541  1.0111 1.5140 .I 00.0 33.5 'a14I 
1.t 45L.8 ,514 l.Ol?D 
-4 159.0 ~886D i.643A 
1.8 77.0 t0 .8  .488 
1.9 498.6 .847 1.0430 
1.4 100.5 .004D l.(HOA 
!*a 380.1 1.006 1.571D 
1.4 81,s m.r ,431 
.e 115.5 39.0 . $ i s  
.4 art.4 i.oit 1.11ro 

















.el2 3 4 1 . 1  
,380 232.4 
. l e 0  39.1 
11.43 1.40 
r.0 
1 ~ 7 . 1  
1 . 7  
-L.4 









1 . 7  
-3.4 
lL1.0  
4 . 3  
4 .4  
L0.4 
-4L.B 
re .$  
-tr. I 
r.4 



















-3 .8  
m.9 
t t . 0  
-11.8 





I I O C O V C R  l l M L  m 0 D A Y 0  1980 OUI8OUNO SWING8Y 
4-3eso 4-4ooo.e . i m  332.4 0 . 5  3.4 
4-4ooo.e 4-4ieo .344 e3s.o 1.1 .s 
~-41eo 4-4300 . i s 4  3s.e 2e.4 1.4 
10.80 7 . i o  4.84 3.ee 
4-3840 4-3999.0 .169 522.1 3.0 3.3 
4-3999.8 4-4100 - 3 3 3  253.0 i.2 . 3  
4-4160 4-4400 . l S 8  3 1 . 1  31.2  3.3 
10.17 7.18 4 .e7  5.59 
.e51 88.4 .eer .7e9 170.1 450.1 ,549 .e90 ioe.4 1.204 1.3 4.3 toi.1 .344 
1.371 17.5 .rib 1.148 43.e ies.1 .eo90 1.e28A ioi.1 .eel 1.e er.9 i1e.o . 1 7 ~  
.ro4 93.8 .eta i.3ot 192.5 34e.9 1.009~ 1.5930 07.0 i.ose -3.0 -e i .o  ~ Y . O  .1w 
' 7.02 2.84 11.79 w i / i  71.7 114.1 32.0 .so8 3.695 e.4 ioe.7 1.7 io3.e~ 1.334 
, .e57 9e.4 .e79 .773 i8e.z 414.3 . s 5 1  .gas0 105.9 i.eo7 . r  2.4 2oo.e .533 
, 1 . 3 ~  78.1 4 1 5  i . i se  41.0 163.4 .6140 1.629A ioi.1 ,629 1.8 t r . 9  i1e .e  . ivo  
I 6.99 e.oi 11.81 m / i  71.2 96.0 32.0 . s a  3.539 e.0 ite.6 e.1 104.80 1 . s ~  I ,701 93 .5  .e22 1.304 192.3 356.5 1 . O l J A  1.5930 89.3 1.098 -4.1) - 8 6 . 1  17.3 e 1 4 3  
4-3020 4-4007.7 .289 340 .2  10.0 S.9 
4-40o1.r 4-4170 .4oo 254.8 .3 . I  
4-4170 4-4360 .is0 37.3 i 1 . e  .s 
ie.16 8 . 4 1  5.20 5.7; 
4-3830 4-4OOe.1 ,176 334.8 7.L 
11.02 l.53 4.39 
4-4001.1 4-4170 ,346 233.9 .4 
4-4170 4-4390 .i4e 31.3 eo.5 
4-3840 4-4000.7 
4-4000.7 4-4170. 
4-4t 70 4-4400 
4-5050 4-4001.1 























323.9 3 . 1  
t a 3 . 9  .4 
3a .e  e0.4 
7.43 *.e7 
317.4 . S  
233.9 -4 
20.7 40.4  
7 . m  4 .44  
3 l O . t  -e.7 
9.57 6.33 
319.1 - e . #  
L54.1 . 3  
e34.0 -4 
50.7 -e4.e 
53.0  -e.% 
0.11 e.oe 
3.4 
. l  
1.49 
3.3 
. l  
0.5 
3 .41  
3.4 
. l  
5.9 
3.7 









4 . t  























4 . 3  1oe.e 
-eo.e ie.7 L9.C 113.9 
1.1 1 O t . l D  
.a  coe.4 
8Q.L 114.4 
-5o.e 16.4 
-3 .8  toa .0  
2 e . t  tie.7 
44.3 w e . e  













1 .470  
I so* 




8lOPOVfR TIME = 0 0113 1990 OUTBOUND 8UINGBV 
- 
LAUNCH OWNGOY 9CEEOl R A l  OECLl I 1 V 1 PUI 1 ECCEN 8MA T H ~ T l - T H E T L ~ ~ R I H ~ ~ H E ~ - ? S I - C -  
9UNGIlY ARRIVE 8CEEO3 RA3 DECLS I S V 3 ?8I 3 ECCEN 8MA THE13 lHET4 PERIH APHEL PSI  4 
OEPART RETURN 9CEE05 R A I  OECL5 I 5 V I PI1 5 ECCEN 8MA THE15 THETO CERIH A?HEL PSI  8 
?ROC AERO OVL OVA EVA OVO EVR TYPE 3UN A 8UN R RAPPA - A  E - 
4-3040 4-4004.0 .17L 330.4 0 . 0  5.4 .a51  90.7 .L80 . T I 7  181.7 458.5 ,547 .9670 100.4 
4-4004.0 4-4900 ,344 LST.9 -L .1  - . I  1.371 77.8 ,417 1,148 43.0 117.0 .809D 1.0e4A 9 1 . 7  
4-IC00 4-4400 .LOO 3 7 . I  L0.8 1.8 ,714 101.8 ,e80 1.305 L18.4 308.5 1.015 1.7510 9 0 . 7  










lL.10 8 .78  
.LO1 319.0 
,853 L57.9 .cos 36.0 ie.sc 8.04 
2.5 
- L . l  









4 . 5 8  
8.L 
-8.0 




18 .4  
-e,. 
3 .4 .OS7 94.8 .e88 .T IL  190.9 455.8 a 5 1 1  
- . 5  1 .371 7 7 . 0  .410 1.147 43.4 177.6 .0090 
8.48 8 . 8 3  4,SL 11.98 C l l l l  101.5 74.C 81.0 









) I  - 
M I S ~ I O N  OURATION = ¶eo 011s 
rr NOV i v r v  MAR8 ARRIVAL DATE = L414200 
V P I L OECLL R A L  8CEEOL 
V 4 I 4 OECL4 R A 4  3CEED4 
V 8 I 6 OECLO RAE 8CEEOO -- I N C L A ? _ - D E C L P  ETA ?,ERIC 
1.eos . r  L.3 LOI.0 e 3 4 4  
l . 1 1 7  -L.9 -L7.3 S I R . 3  .14L 
1.9 131.8 1.9  105.30 I . 3 l R  
- 
.eo0 c.3 3 1 . 8  101.7 . i e ~  
100.3 1.LOO .1 
91.1 .so0 t . 3  
9L.4 1.115 -3.9 
8,058 4.5 1 3 L . l  
91.8 .699 c.3 
93.8 1 . l l L  -0.1 
8 , 0 8 8  C.0 133.1 
108.7 1.L10 - b 6  
-. . 
100.8 1.coc .7 
80.7 ,597 2.4 
81.8 1.tL8 -IC07 
8.171 9.5 188.0 
106.4 $.LO5 -1  
08.7 .587 C.4 
8.018 8.C 188.7 
08.0 ,880 1 .4  
8 4 . 8  I.118 - 4 . 9  
8.040 8.8 $84.6 
*e.* i.iw - 8 . 0  
100.0 i.eo* -.I 
. 3  LO8.L 
31.0 105.7 
- 3 4 . 8  354.5 
4.4 lOS.00 
-1 .7  r0d.c 
31.5 105.3 
- 4 5 . 0  350.0 
.5 103.10 
---. . -- 
L.8 107.8 
3L.l 104.3 




-8e . i  848.1 
0.1 108.70 
66 
8TOPOVLR T I W E  : 0 DAY0 1900 OUTBOUNO SWINGBY 
4-3a20 4-3991.4 . i o 2  332.9 
1 3 . 0 7  a.51 
4-3997.4 4-4110 a347 235.0 
4-4110 4-4420 .OS3 59.2 
- 3 4  t 
. e m  
. w e  
. ta7  . i er 
.rea 
.isa 
. t o e  








, 3 5 5  
. P I P  
1.104 
. l i e  
,330 
,249 




1 . 1 4 C  
,331 











e .r  
4.a 
. l  
4.20 
- . 4  
4.0 
9.9 





4 .84  
3.9 






- 2 . 0  

















C 1 . 0  2.4 134.0 342 1
- . 1  110.40 
2.5 103.0 
21.0 134.1 
- a 4  341.5 
-2.0 111.m 
.a is3.a 
- 1 . 7  34e.o 
-a.o iio.10 
21.1 133.0 
4-3050 4-3995.0 ,191 309.2 
4-4110 4 -4450  ,092 72.0 
4-3995.9 4-4110 ,333 e3s.a 


























m a  
i i . a r  





. 3 5 1  
.DO4 
12.a4 























-2 .9  ,122 
3.41 0.01 
.e 1.393 
-L.5 . le0  
8.2  .see 
1.4a a . m  
105.1  $.e01 1.5 
112.1 . T O 4  1.4 
93.3 i .oao 1 .3  
3.030 4 . 5 ~  ic4.a 
s.oes 4 . 1  m . 9  
101.5 1.210 e 7  
112.1 . ? O S  1.4 





C . 3  198.4 
C t . 1  132.8 
t . 0  341.0 
-c.e 100.90 
. 3  197.0 
- 3 . 5  100.c0 
-1.9 199.8 
CP.4 131.5 
- . 3  345.4 
22.2 1se.o 





















4 .25  
1.1 
3 . 3  
- * ?  
4 .e1 
- 1 . 5  
3.2 
c . 1  
1.11 
-3 .2  








4-5991. .le9 317.1 
4-4130 ,320 232.9 
4-4440 .090 10.7 
11.21 0.40 
3.5  .oa t  93.4 
.e 1.384 19.0 
-e.O ,114 31 .2  
4.15 0.12 t.er 
3.4 .eo1 90.0 
4 . 1 4  0.13 2.11  
.e i.sa4 m.1  
- C . B  ,112 oa.5 
3 . 0  ,811 99.0  
.8 1.303 11.0 
4 .19  0 .10  2.10 
-1.2 . roo  0 5 . 5  
' - .a  -1.0 coo.o .s*( 
1.0 23 .1  i e0 .0  .cce 
I L.1 1.1 341.3 ,170  
I i c e . ?  -0 .0  ios.ao i . r o i  
.371 
, 1 4 1  
1.t31 
. c o r  
67 
8TOPOVER T I H E  1 0 D A Y 0  1000 OUTBOUND 3UINGBY 
~ . - -  ._I--_-- ~ 
LAUNCH 3WNGBY OPEEO1 R A 1  OECLl I 1 V I PSI 1 ECCEN OMA-THE11 THETL r E R I H  
OUNGBY A R R I V E  OPEE03 RA3 OECL3 I 3 V 3 POI 3 ECCEN SUA THE13 THE14 PERIH 
DEPART RETURN OPEED$ R A S  DECL5 I 5 V 5 POI 5 ECCEN OMA T H L T I  THE16 C C R I H  
MI801ON DURATION a 600 DAYS 
M A R O  ARRIVAL DATE 1 4 4 4 1 5 0  
3 OCT 1070 
PSI e 







. .  
Y 2 I 2 DECLe R A C  0PEEOt 
V 4 I 4 OECL4 R A 4  3CLE04 
V 0 I 0 OECLO R A E  OPEEDO 
INC RAP OLCLP ETA PLRIC PROP AERO DVL OVA EVA O V D  -EVR TYPE S U i _ i 3 U k  R RrPPA 
4-3630 4-3999.0 ,171 330.3 5.0 3 . 3  .OS2  00.9  .284 ,770 1 7 7 . 3  411 .5  ,552 
4-11999.6 4-4150 , 3 4 0  232.4 1 . 0  .I 1.374 77 .0  ,420 1.158 42.3 159.3 .072D 
4-4150 4-4430 . l e 9  13.0 -11.2 -5.2 . I O 1  90.7 .e20 1.200 102,O 380.1 1 . 0 0 1  
10.90 7 . 0 5  4 . 3 1  8.05 7.21 L . 7 9  11.90 C/1/2 62.9 61.5 32.8 
_ _  
4-3640 4-3990.9  ,160 320.4 
4-3990.9 4-4150 -332 23E.5 
4-4150 4-4440 . l l ?  5 4 . 1  
2 .4  
1.9 
-4.L 
4 .27  
- . I  
1 .9  
.4  
4 . 4 0  
-2 .4  
1 . 7  
4.0 
4 .07  
- 3 . 3  
1.6 
7 . 1  
5.42 







4 . 3 4  
3.0 
-6.2 
4 . e 7  
- . o  
- . 7  
4 . 4 6  
1.1 








0 .00  
* O  
6 .90  
7 . 2  
.4  
- L 4 . 0  
4.39  






-e .o  
e.6 






- 3 . 0  
8.02 












4 -0  
.4 
-2.0 
4 . 0 1  





3 - 5 0  
3.4 .s 
-3 .4  
3.00 
8.8 
. a  
-Lao 
3.04 
3 . 7  
. 3  
- 2 . 4  





. 3  
-1.6 
3.90 
3 . 4  
. I  
- 1 1 . 5  
3.49  
3 . 3  
. I  
- 5 . 7  
8.411 
-
- 7 . e  
-- 
1o;ie i;ii 
4-3050 4-3999.4 ,101 314.7  
4-3999.4 4-4150 - 3 3 7  232.8 
4-4150 4-4450 .110 57.7  










1 7 9 . 6  























407 .1  
452.9 
105.4 








. 5 5 7  
.Ole0 
-901 













. I  e.4 e0o.c 
1.0  L7.9  110.6 
3 . 5  1 5 . 0  333 .6  
I .1 .e  201.3 
’ 2.1 0.0 330.0 
I iei.6 t.1 104.00 
I 1.0 1 7 . 0  1 1 0 . 4  
lL7.L -is* 104.00 
4-3050 4-4000.1 -183 316.0 
4-4000.L 4-4100 .330 233.0 
4-4180 4-4450 . le0 J5.8 
10.64 7 . 0 4  
4-3660 4-4001.6 ,210 
4-4008;0 4-4160 ,311 
4-4160 4-4460 ,115  
4-3070 4-4003.7 .e44 
4-4003.7 4-4160 .372 
4-4180 4-4470 ,107 










. e71  98.0 ,294 
1.370 77 .1  .420 
,092 69.9 . U P  
. e79  101.0 .si1 
1.309 75 .9  .427 
.E89 08.7 .e52 
7.11  2 . 3 5  12.03 
.e90 104.0  .?I33 
.EO4 8 7 . 4  .e63 
7 . 2 1  2.29 12.98 
7.04 c.45 IL.S~ 
1.360 74.3 m a  
-.I -1.0 e m . 7  
1 1.0 20.0 1 1 7 . 7  
L . 0  5 . 7  343 .5  
l t O . 3  - 1 . 7  IO3.60 
I -1.c -3.0 207 .0  
I 1 . 0  eo.1 iia.5 
I 1 . 7  4.6 340.4 
I lC9.0 -10.1 101.60 
4-3660 4-4006.3 ,284 316.0 
4-4006.0 4-4160 ,400 233.4 
4-4160 4-4400 ,103 70.0 
12.19 0 .37  
4-3690 4-4009.0 ,330 321.1 
4-4009.0 4-4160 .435 234 .2  
4-4160 4-4490 . lo3 06.0 
13.10 e.es 
1.0730 100.7 2.220 -1.9 - 5 . 7  211.0 
1.567 100 .3  1.009 l.l 5 . 1  353.6 
1 . 0 2 2 ~  100.6 . 6 io  1.0 e0.e 113.0 
,375 4.053 10.6 131.5 -16.4 99.10 
.DO3 107.9  ,301 .821 220.5 452.9  .525 1 .1170  110 .1  1.258 -2 .7 - 7 . 3  215 .6  . 4 3 l  
7 . 5 5  2.20 13.34 2/1/2 75.9 17.9 LO.l .310 5.720 23.9 133.5 -t!3.0 06 .10  1 . 5 0 1  
1.303 7 2 . 5  - 4 4 9  i . i i i  59.0 100.4 .aioo i . 6 i 0 ~  100.6 .e00 1.0 L0.e i i 3 . c  . l o r  
.e00 o5.0 .e70 $ .e47  100.9 419 .1  .eoi 1.594 101.0 1.000 1.4 6.e s10.i . e 4 0  
- HARE ARRIVAL DATE = 2444110 (23 OCT 1979l .._ 
4-3640 4-4000.7 .169 323.9 
4-4170 4-4440 ,140 51.6 
10 .05  7 .40  
4-4ooo.r  4-4170 .a.w e w . 9  
193.9 




4 5 . 3  










4 1 3 . 5  
167.9  
3 3 . 0  
453.4 
106.4 
107 .8  
C7.6 
401.2 











. 5 5 e  
.BO70 100 .1  
1 .6LOA 90 .0  
1.5990 90.0 
a524 3.091 
I .1  . I  201 .4  
, 3 . 1  1 1 . 7  316 .9  
I 1.0 e 9 . t  114.4  






$ 1 6 6  
. I @ #  
. 4 4 t  
, 3 7 1  
* 1 7 0  
. e o ?  
,470  . so9 . 1 7 5  
,494  
. r e i  
1 .0110 100.7 
1.OlOA 9 0 . 5  
1.5P50 9 7 . 0  
e407 3 .904  
1.0800 107.5  
1.01OA 9 0 . 3  
.434 4 .305  
i . m o  90.0 
4-3090 4-4010.0 
4-4010.0 4-4170 
4-41 70 4-4400 










4 - 4 O O O . C  4-4160 
4-4180 4-4470 
- MARO A M I  
.e54 91.6 
1.370 7 7 . 6  
,695 O1.L 
6 . 7 9  3.88 
4.4 3 .3  
- * 4  - . l  
-13 .5  - 7 . 0  
4.LO 3.89 
1.1 3.4 
- .4  - . I  
-8.8 -4.0 
4.43 8 , a i  
,170  325.9 
. I 7 4  5f1.6 
11.01 7.96 














1.370 77 .7  
.a91 94.8  
6.60 3.18 





WI8OIQN DURATION 800 0 A V l  8lOCOVER TIME 8 0 D A Y 8  IO00 OUTBOUND WINGBY 
WARS ARRIVAL DATE * t44llOO 
t NOV 1970 
LAUNCH 8WNGBY 8CEEDl R A l  OECLl I 1 V 1 PSI  1 LCCEN 8WA THETl THEle'iERIH APHEL---PSI 2 -  V 1 I t 'DECLI R A t  8PEEOt 
aWNC6Y LRRlVE SPEEDS RA3 DECL3 I 3 V 3 PSI 3 LCCEN 8HA THET3 THE14 PtRlH APHEL PSI  4 V 4 I 4 DECL4 R A 4  8PEEO4 
DEPART RETURN WEED5 R A 5  DECL1 I 9 V 5 PSI 5 LCCEN SHA THE15 THETI PERIH APHEL PSI  6 '4 8 1 6 DECLI R A 8  8PEEO8 
PROP AERO O V L L V A  EVA DVO EVR TYPE OUN A SUN R KAPPA - A  _ _ _  .E---LNC--RiP --OECLP ETA CERIC 
4-3880 4-4007.8 . E 7 7  320.2 - e . ?  3.9 .E66 104.E .331 .EO0 215.8 453.7 .535 1.0640 106.7 1.225 -1.9 -5.5 813.0 - 3 9 9  
4-4100 4-4480 , 1 1 7  89.5 9.1 - 9 . 3  .e76 90.7 ,269 l.eS5 l0e.D 413.0 .e25 1.0050 100,5 1.091 L.9 6.9 352.9 .e30 
. _ _  
4-4001.0 4-4180 . w 9  2 3 5 . 7  -.s -.i i.3e5 74.4 .434 i.12~ 53.0 i7e.i .as70 1 . 6 1 1 ~  9 9 . 7  .599 E.D 1 9 . 0  100.1 . I I L  
1t.i; 0.46 5.05 3.61 7.05 t.53 1g.m e l t i e  90.1 23.0 e3.3 ,379 4.942 13.4 i s a . 7  -13.1 99.10 l.49t 







. 4 5 2  
4 - s o ~ o  4-4006.1 .ess 318.1 -2.0 5 . 7  .a74 i00.9 ,310 .TEI 001.0 434.e , 943  ~ . D ~ O D  1117.5 1 . m  - * . e  -3.7.eio.i 
4-4000.1 4-4190 .31t f 3 0 . 6  -1.0 - . 3  1.360 7 I . P  ,425 1.130 46.9 171 .1  .E530 1.616A 93.0 .599 C . 1  30.7 106.0 
4-4190 4-4470 .138 61.5 B.6 -3 .1  .679 93.9 .e86 1.284 191.0 407.7 ,943 1.6250 99.5 1.093 L.7 8 . 0  346.1 
11.86 0.15 3.23 3.51 6.91 L.VZ19.04  Wl/e 96.1 26.3 E4.7 ,438  4.334 6.3 183.1 - 9 . 0  101.40 
4-3800 4-4000.0 .e74 521.0 
4-4008.0 4-4190 .398 237.2 
4-4190 4-4400 . I 2 7  8 7 . 5  
It.L3 6.60 
4-3890 4-4011.1 .317 325.5 
4-4011.5 4-4190 .430 236.1 
4-4190 4-4490 .119 75.5 
18.04 %.2S 
-e.4 
- .e  
9.1 
9.89 
8.9 .E63 103.9 
- . 3  1.366 74.5 
-e .s  .e73 92.6 
3.82 7.02 2 - 1 2  
;.E24 -1.9 - 5 . 1  t14.0 
i.093 ,594 t . l  e . t 50.4 7 0 105.5 312 4
11.7 as5.0 -1i.t 9 o . e ~  
1.23s -e.e -7 .0  t i 8 . o  
.56? t . 0  30.1 104.3 
1.002 1.9 0 . 3  356,6 
16.2 187.1 - 1 7 . 1  00.50 
,398 
.l I 2  
. t 3 4  
1.480 




- .  




















MAR0 A R R I  - 
3.4 ,617 94.3 
-.I 1.371 77.6 
-0.1 ,891 90.e 
3.43 6.03 4.16 
[VAL DATE = e444eDO (eP NOV 19701 - 
.e66 .77e  190.9 415.3 .191 .OB20 1116.3 
,410 1 , 1 4 7  43.4 177.6 ,4890 l.624A 91.? 
,266 1.324 efl4.4 397.3 ,972 1.6700 p 7 . 6  
13.03 2/1/2 101.5 46.0 31.0 ,512 3.616 
4 - 3 I I O  4-4003.B ,179 32e.4 
4-4003.9 4 - 4 t O 0  ,343 E37 .9  
11.99 8 . 5 0  
4-4200 4-44so . i o 5  80 .e  
2 . 1  
-9.5 
4 .40  
- e . i  
1.eoe .1  . 3  e0s.e 
.600 2.3 31.8 105.7 
1.103 7 . 1  e7 .0  321.0 
4.5 iae.1 4.4 10s.e~ 
4-3860 4-4001.0 
4-4005.0 4 - 4 t O O  
4 - 4 t 0 0  4-4480 
.e01 119.0 -.L 3.5 
,313 ES7.9 -L.O -.I 
,166 56.0 . 3  -4.0 
1 . 7 C  8.t5 4.11 3.41 
. 3 ? l  t 3 0 . 2  - 1 . 0  - . B  
.113 61.L 5 . 5  -3 .5 
1 .94  6.38 8.10 3.15 




8 .67  3.54 
, .ET#? 100.5 
1.389 76.0  
.e76 99.9 
6.95 ,.e1 
.e94 ,?77  108.8 
.I20 1.144 41.5 
.e69 1.309 200.4 
l E . 8 3  2/1/e 1Ol.d 
.309 .TO4 tOS.7 
.428 1.159 40.1 
.e73 1.293 196.t  
















107.1 $.e l5  
91.4 - 5 9 5  
99.0 1.098 
4 .e76  4.9 
98.7  1.100 
-.I - 1 . 7  t o 0 . t  
t . 3  3 1 . 5  ¶ 0 ¶ . 3  
4 .4  1 4 . 7  3 3 7 . 3  
133.1 .I 105.10 
- $ . e  e  - 5 . 7  3 i . t  e i 1 . t  1 0 4 . 7  
3 . 1  10.1 345 .0  
134.5 -4.0 101.50 
4-8670 4-4006.9 
4-4000.8 4 - 4 t O O  










1 3 . l T  
reeve 








- .4  
3.62 
- e . i  
- 8 0 0  
1 ,122 
1 .e34 
e / i / t  
\TE = I 
217.3 414.8 
JO.3  179.1 
107.9 410.5 
105.0 19.3 




IEC 1979) - 




, 5 4 1  1.0030 
6040 1 .OS2 
,953 1.8940 
eo.6 . s e i  
3o.e . l e i  
109.9 1.231 - 1 . 0  
9 0 . 7  ,584  t.1 
1oe.1 1.093 t.1 
5.530 18.1 138.0 




















4 -8810  
4-4005.0 




4 - 8 8 1 0  
4 - 4 0 0  I .  0 
4-4e10 
e m o m  








5 9 . 8  
0 .89  
5 t O . t  
tso.9 
81 . e  
8.70 
5Lt. 1 
L10 .  I 
81.8 
8 .60  





a t i . 6  
e d i , ?  
aea.7 
W.0  












- t . o  
1.0 
1.13 
- 1 . 8  
- L . S  
B . O  
0 . 7 9  
4 . m  
8 .4  
- . e  
- 1 t . 4  
8.50 
8 . 5  - .6 
-0.0 
3.14 
5 . 0  
-4.0 
5.82 
s .0  
-3.0 
8 - 1 3  
- , r  
-,I 
. 3  
80 .9  
0 . 1  
31.1 
t 0 7 + 8  
104 .4  
5 1 9 . 0  
103.70 




, 3 1 4  
I 1  88 
.e91 
1.3t0 
. $ S O  
at34 
1 . 3 6 6  
. i ea 
189.7 415.8 
43.3  100.4 
eo9.9 S 9 I . S  
i o 7 . e  5 6 . 1  
1 9 7 . 7  455.3 
45.1 100.6 
107.4 3 6 . t  
( 0 4 . 7  451.0 
ro1.e 40 .3  406 .1  1 0 8
107.8 L9 .5  
201.7 403.0 
eio.8 481.0 
5e.e i 8 i . e  
196.0 4 1 5 . 7  
I00.4 t 3 . 0  
108.8 l.LO9 - . 8  
0 9 . 8  ,996 t.4 
9 9 . 1  1.104 8 . 8  
3 . ~ 4 ~ .  5 . 3  1 w . o  
-1.7 








9 1 . 1  
* . I  
- 9 . 3  






- 4 . 1  -a.o 
4 .14  8.08 
- . v  11.0 
-11.11 -1.0 
4.c - 4 . r  
6.00  8.11 
69 
8 lOCOVER TlHC I 0 D A Y 8  1900 OUTBOUND SWINGBY 
-- - - - - -. -- 
LAUNCH 8WNG8Y 8 C E E O l  R A l  OECLL I I V I POI 1 ECCEN SUA W E T 1  T H E l L i E R I H - - A ~ H E L  -PSI 'L -V  t - - I  I 
6WNCBV ARRIVE OPEEOS R A 3  DECLS 1 3 V 3 POI 3 ECCEN SUA W E T 3  THE14 PERlH APHEL PSI  4 V 4 I 4 
D C r A R l  RClURN 8CEE05 R A 1  OLCL1 I 1 V 1 POI 1 ECCEN 8UA THE11 THE16 PERIH APHEL P a l  6 V 6 I 6 
CROP AERO OVL OVA EVA OVO EVR TYPE 5 U N L S U N  R KAPPA - A  -g---LNC--FAC 
HAR3 ARRIVAL DATE 8 2444110 (24 AUC l 979t  - 
*-as20 4-3997.4 .is2 332.9 
4-4110 d - u e o  .oo$ 19.0 
4-3997.4 4-4110 .347 231.0 
13.10 6.61 
4-3830 4-3991.1 . le3 321.3 
4-3091.1 4-4110 ,326 236.0 














. l e 9  s w . 6  







4-3610 4-3997.0 .169 310.9 
4-41PO 4-4490 ,110 101.6 

























































. s r i  232.0 
. ion 326.3 
.09r 14.1 
1o.eo 6.47 









4-8660 1-4000.L .ti4 312.L 
4-4000.L 4-4140 , 351  23L.l 
1-4140 4-4100 , 1 1 7  106.8 






























4 . c 7  
-1.0 
L . l  




























































R A t  
R A 4  
R A I  
ETA 
3.2 .os6 90.6 .274 . n o  ie2.2 rse.9 .so3 .ea90 105.1 
-1.9 ,721 81.8 .e12 1.217 m 1 . 7  409.7 . S ~ O  i . 5 r 5  99.4 
1.1 1.406 80.1 .464 1.295 31.1 131.6 .E940 1 . 6 9 O A  111.9 
6.42 9.80 2.27 12.66 2/1/2 30.7 24.2 42.4 .$E3 2.766 
3.2 ,664 94.2 .e14 .TOO 191.4 411.8 .$E7 .OB40 101.4 
1.1 1.406 80.3  ,464 1.296 31.1 131.6 .6910 1.897A 111.9 
-1.8 ,119 80.3  ,211 1.251 151.2 416.9 .912 1.590 lO1.L 
6.41 9.79 2.45 13.14 2/1/2 30.7 10.0 42.3 . J 7 1  2.170 
-- MARS ARRIVAL DATE = e444120 f 3 SEP 19791 - 
3.4 -849 81.6 ,295 .T70 189.4 450.6 .143 -998 106.9 
-9  1.391 77 .7  .411  1.221 40.1 143.1 .E140 l.781A 112.8 
5.14 6.92' 2.14 lL.29 2/1/2 38.6 31.1 31.1 ,476 3 .311  
3.2 .E56 90.3 -217 $ 7 7 4  180.1 413.7 ,560 .9690 101.1 
-1.9 .714 63.0 ,250 1.217 157.9 406.7 .943 1 .511  99.2 
-2.1 , 7 1 8  84.2 .23e 1.263 i60.1 401.7 .OM i . w  w e e  
.9 1.393 7 9 . 3  .445 1.231 35.1 ie.1 .6860 1 . 7 8 1 ~  112.1 
3.4r 6 . ~ 1  2.20 12.63 wi/2 37.9 21.0 30.4 .ss2 a.030 
. 
1.201 1 . 9  6.1 is.7.s. .s$s 
,700 1.1 r2.s 131.3 .2s2 
1.061 .9 - . 3  34S.4 - 1 7 9  
6.6 lL1.L 4.3 104.40 1 .104  
1.207 1 . 3  4.4 i 9 5 . 4  .330 
i .oar  .E . i  349 .1  . t o 4  
,704 1.4 L2.L l32.L ,249 
4.1 l t 4 . 8  .9 106.00 1.124 
3 . 3  .os9 
*6 1.376 






93.1 .e17 . 1 7 #  
76.6 ,423 1.114 
34.4 .e63 1.2¶t 
96.1 .e02 . ? d l  
16.2 .424 1.114 
62.7 ,280 1.245 
L.3L 13.41 L / l / L  
2.22 12.96 e / i / t  
I 166.1 413.4 
I 39.2 194.1 








34.1 . $60 
.E96 




a l l 3  3.369 
1.0OlO 106.0 
1.61511 106.0 
1 . 1 9 4  102.1 
,133 1.106 












































































18.30 L / l / L  
.to3 .?e8 
.4t3 l . i l 1  
.LO8 1.tS6 















































































106.1 1.202 e.0 
1m.r .e33 1.1 
9 7 . 1  1.069 1.7 
4.00~ 9.0 127.1 
i0e.e i . m  1.3 
9e.9 1.089 1.1 
103.0 .E40 1 . 7  
3.136 1.1 lL1.6 
i0s.o i . t o r  .r e.4 199.0 
103.6 .64L 1.7 L0.4 102.1 
100.3 1.008 1.3 4.L 353.6 
3.47L 2.4 1L5.6 .e 105 .50  
5.9 eo3.7 
4.1 344.3 
6 .6  99.50 
4.3 199.6 
Le.* 120.2 
L6.1 3.8  122.L 346.6
4 .4  104.00 
108.0 1 . L l l  . I  
103.0 ,641 1.7  
101.e 1.088 1.L 
8.603 3.0 lL0.4 
108.0 l . t l 1  -.I 
108.7 .E38 1.7 
101.8 1.088 1.L 
3.08# 6.9 1tI.6 






T . 0  4.9 
-ob9 108.90 
,3140 
. i b r  
,181 
i . e s a  
- 3 4 0  














. a 3 r  
70 
M I S O I O N  OURATION 8 040 D A Y )  07O?OVER llME 8 0 D A Y 8  1980 OUTBOUND 5 W I N G B Y  
L A U N C H  O W N W Y  O C E E D l  R A l  O E C L l  I 1 V 1 PSI 1 r C C E N  %A T H E 1 1  THETe-PERIH -APHEL P S I  2 V 2 I 2 O L C L l  R A L  OPECCL 
WNGBV ARRIVE )PEE03 R A 3  DECLS I 3 ‘4 3 PSI 3 CCCEN SHA WET3 T H E T I  P E R l H  APHEL PSI 4 V 4 I 4 O E C L 4  RA4 O C L L C 4  
O t P * R T  RETURN OPEEOI R A S  OECL5 I 5 V 5 P a l  5 LCCEN SMA THE15 ?HE70 PERlH APHEL P O I  0 V 0 I 0 OECLO R A O  O C E C O I  






0.  5 
1.1 



















. 3  


















- t . 7  
.4 
s.33 
. 3  
1 5 . 3  







- MAR0 A R R l V A L  DATE 3 2444100 413 OCT 1979) -- - -- - - - -  . 
4-3020 4-4005.0 .223 345.0 
4-4005.1 4-4100 .SO1 233.2 
4-4100 4-4400 .113 00.5 
5.9 200.0  .391 
5.I 343.5 ,104 
ra.1 115.0 , 1 7 9  
10.4 9 0 . i ~  i.r$i i i . 2 7  r.4i 
4-3030 4-4000.0 .174 332.4 
4-4160 4-4410 ,107 67.2 

















. l a g  me.1 




, 330  233.0 
. i o 3  m . 8  
10.34 0 . u  
-210 314.1 
. S I 1  232.9 
.IO? 99.1 
,244 315.4 
10.03 ? * l a  
.3r2 e3s.o 
. i t 7  i 1 i . r  
11.02 r . 9 1  
.9980 108.0 1.210 . I  
1.629A 101.1 a020 1.8 
1.594 101.0 1.089 1 . 4  
1.0150 100.0 1.214 - . I  
1.021A 101.0 .e20 1.0 
1.005 103.4 1.080 1 . 3  
,528 s.eee 1.1 1rr.r 
.4e7 3.94~ 8 . 1  i m . 3  
-1.0 LO3.1 . a11  
LO.0 111.7 ~ 1 7 3  
1 . 1  4.0 . e rr  
-1.7 103.00 1.434 
- 3 . 0  20.1 eor.0 110.5 . i r e  s
-3 .1  ri1.0 .do0 
r8.e 115.0 . i o 1  
11.0 1r.o , 3 4 0  
9.6 10.0 .so9 
-10.9 101.00 1.460 
-10.4 99.10 1 .485  
.e84 310.0 
,400 Z33.4 









i 0 a . a  
98.5 







. E l l  1 . 9  
1.091 2 . 0  
7.5 i t r . 9  
1.200 .7 
,819 1.9 


































231 .1  
120.0 
8 . 1 2  
4-ao30 
4-4001.1 
















-1.0 L04.7 ,351 
e9.r 110.7 . . i o o  
-3 .0 roo.0 , 3 1 1  
r9.r 1 i e . r  . i r o  
0 .4  5.0 
-4.0 108.30 1 .442  
10 .2  11.1 ,304 
-0 .1 101.50 1.470 
4-4004. I 
4-4110 



















3 . 0  -.s 
0 .0  
4.44 





1 % * 9  
4 -43 
- . 3  
14.1 
4.77 




- t . e  
-r .c 
o.ro 
1s .o  
9J .S  
0 1 . 3  
16.9 
92.1 
2 .00  
91 * 8  












B 5 . 3  
t.41 
w , e  
r.07 
9 o . r  
110.0 1.191 





2 . 0  
133.9 
1 . 3  
2 . 0  
129.4 
. 7  
1 . 9  
128.0 
. I  
t .o 
1 . 1  
120.3  
- . 9  











183 .7  
2.0 
0 . 7  :ir.e 
ro.0 101.0 
4 . t  rn4.3 
30.1 1 i o . r  
7.r s 4 r . o  
14.0 0.4 S41.1 B4 00 
0 . 3  101.00 
. 4 3 t  
,190 
1.1t8 
* 3 ¶ 3  
8 1 e 1  . e1 I 









. I  r B  
. r 30 













i o . $ o  r . t r  
,120 02 .8  
S.¶ . e40  
-.l 1.369 




, 1 1 7  69.8 1o.m 0.01 
100.1 i.eo8 
0 6 . 2  . a i l  
100.5 1.091 
s .597  5 . 0  
t . 4  rot.8 
3 o . e  110.9 
0 . 9  31c .9  
4.9 105.91) 
.io1 319.0 
,340 ~ 3 1 . 0  
,111 ro .6  
10.24 0.09 
3.4 ,861 
- , i  i .3 ro  
- 8 . 0  .or0  
3.30 8 . 0 0  
1 0 0 . t  1 . m  
9e.r . o i i  
101.6 1.090 
1.096 1.1 
1 0 6 . 1  1.212 
90.1 .eo0 
3.059 3.0 
i o 3 . r  i.009 
. 3  ro3.o 
30.2 110.0 




















,781 L00.7 453.9 
1.140 45.5 111.4 
W 1 f 2  BS.3 15.0 
1.134 49.1 111.9 
1.231 169.5 429.7 
1 . ~ 4 ~  ~ 1 3 . 7  rr4.1 
.roe 2or.s 453.0 
w i / e  os.0 11.0 
-1.0 ~05.0 
30.1 1 i o . r  
0.0 3.0 







i i . r i  1.09 
107.1  1.218 
93.9 .e05 
104.8 1.089 
4.311 1.8  
- 3 .  Y roe .o 
30.4 100.3 









i o a . 7  i.ooo 
__ UARO ARRIVAL DATE = L444190 ( 1 L  NOV 1979) 
71 
OTOCOYLR 1 I M E  0 D A Y 0  
_-__ -~ 
LAUNCH OWNGBY WEEDL 
PROP- 
4-4ooc.e 4-4ioo .a41 
OWN661 ARRIVE OPEEDS 
DEPART flLTURN EPEE05 
4 - 1 8 5 0  4-400L.9 .la0 
4-4190 4 - 4 4 6 0  ,119 
10.86 
- - ____ -.. -_ 
U13310N OURLTION S 0 4 0  D A I S  
M I R O  ARRIVAL DATE 8 2144190  
l e  NOV 1 0 ? 9  
1900 OUTBOUND SWINGBY 
--____.____I__ ._.._. 
1 1 V 1 PSI 1 ECCEN SMA THE11 THETL 
I 3 V 3 PSI 3 ECCEN 3RA THE13 THE14 
I 5 V I P S I  5 ECCEN $MA THE15 THETd 
EVA - DJFLVR--T!PE- SUN A-3UN R 
3.4 .019 9 4 . 1  ,269 ,113 191.9 454.6  
3.59 6.79 2.56 13.41 t/L/L 95.0 19.1 
OVA 
- . a  1 . ~ 7 0  1 7 . 7  .4i1 1.144 43.3 1 7 1 . 1  
-2.0 .e117 91.0 . m s  i.ew m . s  410.~ 
_ _  . 
R A l  
R A 3  
R A 5  
- A E R O  
320.6 
L36.3 
7 5 . 9  








1 l . b  
4.4L 
-. . - 
.LO8 817.6 -.I 
, 3 8 2  236.4 -1.1 
-113 00.1 14.L 1o.se 1.19 4 . 7 4  
3.9 .E66 97.6 .e94 , 779  i 9 9 . 7  4 5 4 . 5  .¶BO 1.0060 106.7 1.L11 -.E - 1 . 7  CO6.6 *S¶L 
- . 3  1.369 7 7 . 0  .419 1.141 45.4 174.1 ,6640 1.6lOA 9 3 . 0  ,603 2.1 50.6 107.4 -165  
-1.7 ,661 09.2 .e90 1.216 1 7 6 . I  423.6 , 6 7 7  1.614 1 0 3 . 1  1.000 1.P 9 .5  4 . 9  . I?¶  
5.7 ,614 100.0 .310 .767 LO6.6 454.L . I 4 3  1.0500 107.5 l.LI6 -1.L - 3 . 1  LlO.1 * 3 7 t  
- . 3  1.360 71.9 ,421 1.136 46.9 113.1 ,6530 1.616A 03.0 .599 L.1 10.1 106.6 . l o 7  
5.48 (1.04 e.41 i a . r a  w i l e  95.4 18.4 te.1 ,404 3.934 1.0 is1.6 -I.L ioa.10 1 .411  
-1.4 .os1 01.1 . s i t  1.034 173 .7  4 2 9 . t  . e m  i.oi9 104.7 1.009 1.6 1 i . e  11 .4  .SDO 







4-neoo 4 4 0 0 6 . 9  
4-4006.6 1-4100 
4-4190 4-41tO 




. P S I  316.1 -2.0 
. 3 7 L  C36.6 -1.0 
,111 00.9 1 5 . 7  
11.17 1.66 1.23  
.L74 521.0 -L.4 
.396 L37.t -.e 
,116 113.t 10.t 
1L.08 0 .40  5.09 
. 3 i r  321.1 -c .o  
,430 236.1 - . O  
.is0 1 2 7 . L  19.3 
18-24 9.46 6.70 
65.9 3 0 4  .765 170.4 4119.1 
76.2 ,424 1.140 47 .9  110.0 
05.9 .e73 1.~91 1~6.1 4oo.e 
3.a ie.96 t/i/e i0e.t ee.6 
9O.T  ,266 .167 161.1 456.5 
77.0 . 4 i 7  1.146 45.6 l P 7 . 6  
94.5 .LOO 1.270 191.1 413.4 
94.5 ,266 , 7 7 1  190.9 451.3 
77.6 .416 1.147 43 .4  111.6 
2.74 13.48 L/l/2 101.5 19.3 
97 .5  ,294 ,177 196.6 454.0 
77.0 .420 1.144 45.3 117.7 
91.1 ,299 1.eso 162.6 423.0 
t.95 ia.19 w i / e  101,s 23.6 
9e.o .ees 1.~64 ie.7.e d i e , $  

























1 . see0 
*$le  




107.B 1.COO 1.3 4.t L06.3 
91.1 ,596 1.1 31.C 104.0 
99.6 1.090 3.1  10.1 5 4 5 . 0  
8 . o i o  i i . 5  i8s.o 11.4 io0.00 
100.4 1.~0s .r t . 3  eo1.o 
91.7 ,600 L a 3  81.6 108 .7  
100.9 1.095 L.5 0 .7  3111.7 
3 .591 7.9 181.8 7 . 9  103.30 
,367 
1 . t 5 5  
.344 







, 1 6 5  
. L I E  
5.397 



















5 . 1 0  
4.11 
3.4 . e51  




- . 5  1.370 
-1.7 ,656 
11.47 6.07 
. 3  LO6.L 
81.0 105 .7  
6 .9  356.2 
4.4 103.00 






4-4 t00  4-4510 
4 -3040  4 -4008 .3  .174 3 3 1 . 9  8 . 9  
4-4L10 4-4460  . I 5 4  05.0 9.0 
11.09 7.56 4 .33  
4-4001.a 4 - 4 ~ 1 0  , 3 4 1  t s 0 . 9  -3.0 
4-so110 4-4005.0 .ire 324.4 s . e  
4-4005.0 4-4210 .844 L 3 9 . 5  -3.0 
4-4210 4-4490 .141 7 1 . 9  lL.O 
10.67 7.37 4 .39  
4-aoeo 4-4000.0 
4-4ri0 4-4100 
4 -4000 .0  4-4PlO 
,199 320.4 .4 5 . 5  
, 3 1 4  L39.0 -&?.e -.e 
.130 60.1 14.5 -1 .0 
0 . 9 6  7.44 4.07 3.14 
.ZLO'SZO.L -1.2 3 . 0  
,371 239.9 - 2 . 6  - . 7  
. I L L  00.0 16.8 -1.4 
1 - 3 5  7 . 7 4  1.13 3.OL 









.LEO w e . ?  -1.6 3.0 
,396  240.1 - t . S .  -.I 
-110 104.3 17 .3  -1.1 
L.OL 6.29 9 . 7 1  1.11 
,679 103.2 .3LO 
1.366 74.7 .436 
.E41 66.6 ,331 
7.13 L.14 14.79 
.690 100.3 . a 5 2  
I 1.366 73.0 .440 
-684 66 .1  .311 
1 ?.LO L . 6 1  11.21 
. w e  tio.9 495.0 ,538 i.osio i o 0 . 6  1 . ~ 2 0  -1.0 - 9 . 3  r1o.r . w o  
1.136 52.6 161.2 .E410 1.63L 69.1 ,580 1 . 3  31.1 lOC.6 s i r ?  
1.227 117.5 453.6 .EL1 1.03L 1 O O . L  1.000 1.0 13 .9  1 6 . L  .3l5 
L/l/L 106.4 0 .0  L4.4 .SO4 4.731 6 . 3  137.9 -7.3 99.10 1.431 
,005 tii.4 454.9 ,521 i.oooo 109.0 1.~19 -L.I -6 .0  rr0.o . 4 ~ 7  
1.213 ire.6 430.0 .roo 1.030 i01.9 1.000 1.7 1 9 . 9  t5 . r  . 8 5 ~  
L / ~ / L  i o 9 . i  7 . t  LI.L . w o  5 . 4 ~ 6  14.0 140.1 -13.L 97.00 1.1a0 
1.121 5 7 . 7  161.7 .6220 1.632 66.6 ,582 2.L 30.0 lOI .0  ~ 1 6 4  
.SO6 327.0 -1.6 3.9 
-4211 L41 .3  -2.0 - . 4  
.ILL 110.5 11.0 - . I  









. I 7 6  
* 346 





















































UARS ARRlVAL DATE L44422O (12 OEC 19i9) - 
,640 63.7 .320 ,159 166.3 461.5 .516 1.002 
,371 75.2 .435 1.144 50.6 163.7 .6460 1.042 
.661 100.1 .e94 1.3Ll 206.3 409.3 ,032 1.7100 
7.16 3.99 13.31 t / i / t  111.0 30.7 89.6 ,390 
,646 09.5 .292 .764 176.0 451.6 .141 ,967 
e313 7 1 . t  .4LL 1.113 44.3 163.1 .E860 1.641 
. O I L  96.6 .e97 1.301 PO1.6 414.1 ,914 1.6660 













106.5 1.196 1.4 4.1 tin.$ ,361 
6 7 . 2  .so9 L . 4  31.9 lOC.7 ,179 
100.6 1.105 4.5 1 4 . t  341.9 . I 9 0  
5.9LO 14.3 137.7 14.3 06.10 1.163 
100.8 1 . ~ 0 1  . 7  g.3 eo9.a .s5c 
0 7 . 1  .IPI c.o me.4 i o s . 7  .SIC 
ioi.9 1.101 0.8 10.9 310.2 .LIE 
3.153 11.1 18S.9 1 i . l  l O E . 1 0  1 . t 4 3  
11.5 





































MIOOION DURATION a 040 O A I S  
UARO ARRIVAL DATE I444LCfl 
I t  occ 1 9 r 9  
8WNGBY A R R I V E  8PEE03 RA3 DECL3 1 3 V 3 P5I 3 CCCEN OMA THETl THE14 PCRIH APHEL P I 1  4 V 4 1 4 OECL4 RA4 W E E D *  
OEPART R E T U R N  OPEEO5 R A 5  O E C L 1  I 5 V 1 PAX 5 LCCEN SMA T H E T I  THETO PERIH APHEL P O 1  0 V 0 I 0 OECLO R A O  OPELOO 
ITOPOVCR T I M E  S 0 DAY0 1980 OUTEOUNO OWINGBY 
_. - -_  _-_- 
L A U N C H  w ~ N G B Y - ~ P ~ E o ~  R ~ i b E c ~ i - ~ - i - ” ‘ Y * i  -hi ~ Z C C E N  ~ M A  T n E T i  W E T ~  rERiH ‘APHEL -‘ref t v e I t occLr RAL o r e c o t  
4-5890 4-4014.1 . so3  32r .o  
4-4014.1 4-4220 -125  243.4 
4-4220 4-4530 .i22 l t 4 . 0  
13.02 0 . 0 5  
--I___ _-I____( 
4-3840 4-40f lS .L  a 1 0 0  338.7 
4-4230 4-4480  .189 66.8 
4-400a.e 4-4230 . 3 5 ~  241.4 
i e . i a  8 .42  
4-3810 4 - 4 0 ~ 7 . 3  . i n  328.8 
4-4007.3 4 - 4 ~ ~ 0  .349 243.3 
4-4230 4-4190 .I71 71.2 
11.70 7.99 
-1.4 
1 7 . 8  
6 . 4 3  
- 2 . a  
109.8 1.227 -&?.I 
1 0 7 . 1  1.089 1.8 
5.301 12.0 141.0 
06.6 . w e  t . 3  
_I_^ I ____ - 
107.0  i.200 .I 
85.8 .194 t.8 
102.1 1.100 3.8 
3 . 5 3 1  lt .8 131.0 
-0.1 tei . .o . 4 t 5  
-10.9 0r.30 i . 4 ~ 0  
t . 3  t i t . ~  . 3 ~ r  
s t . 7  103.8 . i r r  
1t . t  wa.0 . e m  
ge.7 1oe.30 1.199 
.3 t l O . 7  ,349 
53.0 104.0 -170  
30.8 101.9 . l o7  
18.2 t 5 . 3  -351 
11.0 35a . r  
9.r 103.00 
8 . 9  
-4 .9  
8.1 
4.41 
4 . 9  









* 1 00 
. 3 l 0  
.329 . 594 
.la5 
,529 
, 4 2 4  
- 1  ve 
,311 
,395 
. i r r  
.3a3  
* s e e  
,284 
. I52  
, 511  
. eo1 
. t 0 3  
, 3 5 0  
,182 
. I e4 
. $ a i  
. soe 
. e 4 7  
,371 
, 1 8 1  
.$.I8 
.eae 
4 - 3 ~ 0 0  *-4ooo.o . i w  323.7 
11.63 r.09 
4-3870 4-4009.r .e22 322.0 
12.84 e.02 
4-4000.0 *-re30 ,351 243 .4  
4-4230 4-4100 .158 7 7 , ¶  
4-4009.7 4- le30  . 3 7 1  2 4 3 - 1  
4-4130 4-4110 . I 4 2  85.9 
1 . 7  
-4 .9  
14.0 
4.01  
- . t  
-4 .4  












0 . 1  
S.8 
-8.3 
1 2 . t  



























- 5 . 1  c10.7 
31.0 103.0 
I d . 5  18.2  
-3.1 1OO.flD 
- 0 . 7  223.1 
30.9 102.8 
i e . 3  e5.s 
-0 .0 9 r . m  
,884 i01.s ,349 .79e 214.5 455.9 ,520 1.0760 i09.8 i . 2 ~ ~  - t . 4  
,829 00.1 . 3 ~  1.eio 180.0 437.9 ,792 i.4rlao 1 0 7 . 7  1.090 1.0 
1.370 73.3 . 4 J l  1.140 54.2 166.4 ,8270 1.814 8 4 . 8  .58P 2.9 
?.47 2.09 lB.23 L / l / 2  117.7 Y.8  e 2 . 3  . S S 5  8 .107 10.0 143 .9  
- WAR8 ARRIVAL DATE : 2444240 1 JAN 1980) 
. I  e12.4 
33.3 104 . r  
11.8 350.1 






4- 4 I1 0. 
4-4013.1 
4 - 4 t 4 0  
4-4S20 
. l o t  321.0 
.350 245 .4  
.1?1 1 7 . t  
i 2 .00  8 . t O  
.e19 324.2 
.371 t 4 5 . 7  
. I S 1  84 .0  
12.10 8 , t 5  
t . 5  
-0.1 
11.0 
4 .18  
. 3  
- 5 . 5  
17.1 
4 -90  
- 7  




















1 . 3 7 1  
,048 








9 7 . 1  
3 . t l  
.e98 * reg 
-420  1.105 
.320 1.285 
i4.28 2/1 /z  
-308 . 7 7 5  
.433 1.161 
* 332 1 .eel 
14.54 t / l / e  
1 194.2 458.8 
44.1 188.0 
201.0 424.0 
’ 120.2 10 .6  
201 ,s  416.1 
40.0 188.1  
’ 120.5 13 .3  








a i  .e 
.OB70 108.8 





1 * 102 
9 . 0  
- . I  
3.0 
t . 7  
140.1  
-1.7 e l 3 . Y  
33.1 i 0 4 . 6  
11.9 3 .6  
n . 1  103.40 
4-11010 
4-4010. 
4 - 4 t 4 0  
4-0000 
4 - 4 t 4 0  
4 -4o ia .  
. t 5 3  325 .0  
e391 240.3 
,142 94 .3  









. 321  ,783 207.9 450 .4  
-441 1.115 5 0 . 7  188.4 
e340 1.242 190.3 433.0 
14.87 L / l / t  120.8 10.5 
1, t l l  
.588 
1.095 
5 . 1  
-1.8 
t . 7  
2.1 
113.1  
- 5 . t  220.0 
31.8 104.0 
14 .7  1O.t  
- . 9  100.30 
-a.a ce4.4 
31.0 103.0 
18.7 t 1 . 5  
-6.3 98.00 
.S t 1 4 . 1  
33.8 100.1 
12 .9  355.3 
1 5 . 5  103.SO 
. .  
-4.0 
10.8 
5 . 5 3  
4-3090 4-4015.0 
4-4015.8 4-4t40  
4 - 4 t 4 O  4 - 4 1 5 0  
,993 329.5 
.rei? 247.3 
. ill  101.7 
13.24 9.08 
- . O  
- 4 . 1  
1 9 . 1  
0 . t 4  






1.378 . 075 





I3 A R R l  
91.6 
103.0 
4 . 4 9  
7r .4  
,347 ,705 e i s . 5  418.3 
, 452  1.140 11.4 180.0 
,352 1.224 185.1 437.0 
19.28 W i l t  121.1 8.0 
VAL DATE 8 t444250 (11 
.e94 . roe  184.4 456.3 
,430 1.172 43.0 19O.t 
. 5 3 7  1.329 211.1 420.0 
14.32 L / l / 2  123.4 21.0 
.119 . 8290 
. 792  
22 .9  
JAN 1981 





i .oer  83.0 
1 ,0550  107.7 
.337 5 .027  















t . 0  





- 1 7 6  333.9 
. 3 ¶ A  247.4 
. t o 9  72.8 
12.84 O . I ?  
0.0  
- 7 . 8  
I t . !  
4 . 3 9  
3.4 
-e .o  
- 3 . 5  
3 . 8 7  
.1 
3 . 3  
3.8 
141 . O  
d-aaoo 4-4014.1 .z49 3er.o -.s 3.0 .eo0 101.8 ,324 , 7 0 1  m 0 . 8  4 5 8 . 9  ,328 1.0340 100.9 1.114 - 1 . 7  -5.1 t t i . 3  
4-4014.1 4-4L5O .so3 t 4 8 . 4  -5.0 -1.r  1 . 3 ~ 8  75.t  .443 1.103 50.0 190.5 ,64ro 1.078 o1 .0  .(eo t . 9  3 t . o  101.8 
4-4280 4 - 4 3 t O  ,115 B t . l  10.0 -1.S .a39 97.0 ,347 1 . t 5 1  1 9 4 , 7  433.0 ,817 1,8830 108.0 1.097 2.C 16 .0  10.1 
11.06 8 . T t  5 . 4 0  4.15 7.11 3.20 14.99 t / l / t  123.9 10.7 t O . 9  -309 4.997 5.0  141.0 1.3  100.00 _____ .. MAR8 ARRIVAL DATE 8 t444260 (21 JAN 1980) 
4-sa80 
4-4011.4 








- t . 3  
- t . r  
4 . l t  
.asp 
I .  300 
,089 
7.1 t  
-1.8 t i8 .a  ,359 
33.0 107.9 ,191  
13.1 t . 7  .sea 
1t . I  103.00 1.111 
-3 .1  t i 9 . t  . S I C  
33.1 101.6 . l o o  
13.1 10.5 ,535 
0.4 IOt.00 1.190 
- 5 . 1  t t t . r  , 3 9 1  
8 c . t  101.4 . to1 
3.7 io1.m 1 . ~ 4 0  1 5 . t  10.0 .347 
3.4 
-2 . t  
-1  .9 
4.10 
3.5 
- t . o  









1 .81  
08.1 ,300 . r r i  
76.5 .438 1.171 
10t.t . 3 5 t  1.t89 
4.00 14.00 L / l / t  
1Ol.t . 3 t 3  e178 
75.3 .440 1.170 
100.0 ,515 1.t6t 
3.50 15.14 t f l / L  
73 
6TOPOVER TIME a 0 D A Y 8  1960 OUTEOUNO SWINGBY MI381ON OURATION 660 0115 
M A R 8  A R R I V A L  DATE * t J 4 4 1 C O  
3 8EP 1979 
LLUNCM 8WNGBY 3PEEOl R A I  D E C L l  I 1 V 1 P 8 1  I ECCEN SUA 1HGl THErL-PERlH APHEL P S I  L V 2 I L OECLD RAE SPEECC 
8WNGBY ARRIVE )PEE03 R A S  OFCLS I 3 V 3 POI  3 ECCEN SUA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 OECL4 RA4 8PLEO4 
OLPART RETURN 3PEE05 R A 5  DECL5 I 5 V 5 P I 1  5 ECCEN 3NA THE15 THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 RAE W E E 0 6  
PROP AERO O V L  DVA EVA OVD EVR TYPE 8 U N - A U N  N c - a [ P  D E C L P  . ET* !ERIC 
4-5620 4-3999.1 ,189 335.6 6.6 3.4 ,649 65.6 .e95 .710 169.4 456.6 .543 .998 106.9 l.tO5 1.9 6 . 1  101.6 - 3 5 5  
4-SOPO.l 4-4120 . S S B  233.1 3.5 -9  1.301 T 7 . 7  , 4 5 1  1 ,227  40.5 143.5 .674D 1.18lA 112.8 .TOO 1 . 5  L2.5 131.5 . r 5 e  
4-4120 4-4500 ,117 110.1 14.6 - 1 . 5  ,105 7 1 . 7  .316 1.230 149.8 429.6  .E48 1.830 104.0 1.088 - 6  4.6 3 . 6  *301: 
12.96 7.44 4.54 1 .54  6.92 2.00 14.21 2/1/2 36.6 11.0 S$.l ,416 3 . 3 1 7  6 .6  l t 5 . 2  4 . 3  104.40 1.104 
_ _ _ ~ _ _ _  ._ ._ - - - - - - 



















. i9r  330.2 
.so3 232.2 
. i o 7  320.3 
.tee 109.1 
12.14  7 . 3 t  
a334 P S 2 . T  
e149 111.9 
1t.12 7.88 
7.3 3 . 5  
4.64 4 . 8 2  
4.4 3 . 3  
3.L .e 
15.L - 1 . 4  
4 - 2 5  4.74 
2.r .E 
14.4 - 1 . 5  
~ - --- 
1.0 6 . 0  iee.9 .a63 
1.0 23.0 iee.8 .LLS 
.e 5 .3  4 . 1  .LO5 
lL5.6 5 . 7  201.40 8.163 
1.8 4 . 4  ior .9 ,334 
1.5 L3.5 129.5 .LEO 
1.0 1 .4  9.6 .334 
l t 4 . T  L .0  106.30 l . L l 6  
1 . 5  e314 lL9.9 *LCO 
.T  t . 5  is6.1 . w e  
1 .0  9.1 i 5 . e  .so5 
1L4.8 -1.8 107.40 L . 1 4 0  
MAR8 ARRIVAL DATE L444140 I t3  8CP 19791 
- MAR8 ARRIVAL DATE : 2444130 ( 
.E48 84.9 ,301 .769 167.9 45 
1.361 78.9 .440 1.186 4 4 . 1  14 
,697 70.2 ,306 1.238 153.4 42 
6.21 2.66 14.10 L/1/0 46.9 1 
,854 69.8 .279 .773 119.5 45 
1.384 78.6 ,432 1.199 38.4 14 
.OD4 76.7 .339 1.L31 150.6 4.7 










3 3EP 1979) -. 
. 5  , 5 3 1  1.000 
.8 . E 6 5 0  1.7111 
. I  .856 1.619 
.o 32.4 . 4 5 7  
.S .55T .SO9 
1.6 .6800 1.717A 
8.1 e813 1.649 
1.1 51.8 ,140 
101.3  1.204 
109.1  .ore 
104.4  1.060 








3.tIL 3 . 3  



























I 7 . 7 0  
1 313.5 




&.I -6  
1 1 . 0  - 1 . 3  
4.L7 4 . L l  






4 . 4 9  4 - 2 1  
e.6 .e 
,853 89.4 .P 
1.378 70.1 .4 
1 .61 L .87  14. 
,099 93.1 .t 
1.376 16.6  .4 
,683 75 .5  . 3  
.OBI r0 .4  .a 
1.59 3.43  i ~ .  
.or6 06.s .t 
1.378 1 8 . t  . A  
,679 71.0 .1 
7.81 4.m 16, - HAR8 ARRIVAL 
1 . I 7  
'4 1 .17  
to 1 . 1 3  
18 t / l /  
'7 . I 7  
!3 1 . 1 7  
I6 1.02 
I1 e /%/  



















4-SOLO 4 -4005 .1  




4 - 4 1 1 0  4-4810 
4-5310 4-3999.8 
4-3999 .9  4 -4160  
4-4160 4-45PO 
4 - 8 0 3 0  4-4000.1 
4-4130 4 - 4 5 5 0  
4-400o.t 4 - 4 i r o  
4-soeo 4-4001.0 
4-4001.6 4-4160 
4-4160 4 - 4 5 4 0  
I 
. C O S  3 4 3 . 3  
. l O V  99 .1  
1 1 . 1 7  7 . 3 9  
,174 33L.4 
. a 4 4  t3s.o 
. l l 7  i l l . ?  
10.49 6.86 
,189 3LL.l 
. 333  L33.0 
. I 3 6  lt3.8 
1 0 . 7 4  7 . 1 5  
. s e i  t w . 2  
,183 316.0 
.338 L5S.O 
. l o 4  133.0 
11.51 7.91 
9 . 5  
.9 
1 4 . 0  
5 .04  
6 . 5  
1.1 
1 1 . 0  
4 .34  
3 . 0  
1 .L  
l l . 1  
4 . 2 1  - .O 
1 . 2  
1 4 . 6  






. 3  
- 1 . 5  
3 . 1 8  
5 . 4  
. 3  
- 1 . 3  
a . u  
3 . 3  .s 
-1.1 
3.59 
3 .4  
. 3  
- * E  
8.60 
3.5 
. 3  
- .e  
3.64 
,043 





. 6 7 t  











. O B 9  
7.04 
96.0 at63 , 779  195.7 453.1 ,559 1.0000 100.0 1.211 .1 a8 t 0 0 . 8  -2137 
76.0 ,419  1.159 41.6 159.1 ,6740 1.3451 103.6 .E41 1.V C 6 . B  lLE.4 . L I E  
73.0 ,396 1.911 151 .7  446 .0  - 7 3 4  1.894 111.0 1.089 1.3 1 5 . 0  LL.0 ,407  
ARRIVAL DATE 1 L444160 (13 OCT lST9) .. 






7 1 . 5  
01.6 
oe.4 
1 8 . 1  
19.L 
L . 6 8  
95.1  
71 .9  
I 6 . 0  
3 . 4 1  
96.8 
7 1 . 1  
72.1 
4.34 
2 .53  
,164 1 6 3 . 1  
1.133 92.2 
2/1/: 73.9 
1.230 i 0 5 . e  
.769 116.1 
1.143 43 .6  
C/l/L 1 1 . 7  
,773 136.L 
1.13L 4 1 . 6  
1.221 158.0 
L / l / L  11.e 
i.m 101.5 
.116 194.8 
I 1 .110  4 2 . 4  
, l . t l 3  1 5 4 . 7  









4 5 4 . 3  
163 .4  
4 3 1 . 1  
7 .2  
4 5 3 . 5  
163.5 
441.2 




, 3 . 5  
, 5 1 0  i . o i i  io8.a 
,6420 1.32JA 100.0  
,812 1.605 103.4 
L 7 . 1  ,393 4 .160  
, 5 4 9  .SO0 106.4 
.6690 1.620A 1 0 1 . 1  
.E38 L . 6 L l  1 0 5 . 3  
32.0 . I O 6  3.6L5 
. 3 5 7  .9090 105.8 
.674D 1.62SA 101.1 
,798 1 . 6 4 4  1 0 7 . 3  
3L.8 , 5 4 1  3 . 9 3 1  
, 5 5 7  . O O i ) O  106.0 
.E720 1.629A 101.1 
.749  1.676 110.1 
3 1 . 1  . i t 3  3.601 
, 553  1.0110 106.@ 
,6650 1.627). 101.C 
.688 1.7PL 113.4 
t 9 . 4  .487 5.941 
1.201 
. E l 6  
I 11.0 
1.L04 





I 1 . t l O  
,620 
1.018 
! 1 . 1  
I .E24 
I 1.06E 
! 5 . 7  
i .on8 
i . r o r  
, 2.0 
I 1 . ~ 1 4  
L.0 
I - 8  






1 * 6  
.I 
1 .a  
i m . 6  
I . l  
I 1.6 
1 1 . 4  
' l L 7 . L  
1 -.I 
I 1.3 
I 1,s  
' 1L8.3 
5 . 9  LO6.0 ,391 
L6.1 115.6 ,179 
1 0 . 4  66.10 l . L ¶ 1  
7 . 1  4.9 ,err  
4 . 5  co1.1 .344 
c 7 . 9  116.0 .17c 
9 . 6  10.6 ,309 
5 . 7  105.LO 1.134 
. 3  eot.3 . s a 6  
t 7 . 9  11B.4 .1r1 
i 3 . 6  L5.L .SOL 
-1 .6  1104.80 1,404 
-1 .6  C O S . ?  . 1 ¶ 1  
C6.0 1 1 7 . 7  , 1 7 3  
15 .6  L6 .4  ~ 4 4 9  
- 1 . 7  103.60 1 . 4 3 4  
4-8040 4-4000. 7 . io9 
4-4000.7 4-4170 ,336 
4-4170 4-45LO . I27  
10.4L 
4-8650 4-4001.1 . l O L  
4-4001.1 4-4170 .339 
11.06 
4-4170 4-4aao ,150 
323.9 6.7 3.3 .e16 92.0 ,981 
t33.9 .4 . I  1.310 78.0 -413 
120.6 l S . 8  -1.1 ,660 81.0 ,340 
6.98 4 . W  5.45 0.89 8.70 14.91  
317 .4  . I  3.4 .66C 91.4  .LO4 
C83.9 .4 .1 % . S I 0  7 T . 8  .414 
13L.O 14.T -.8 . IS6 T0.0 .37L 
, 7.60 4.44 8.48 o.06 8.11 is.81 
2.4 201.5 e356 
,164 a330 
3,s 1 0 4 . 4 0  1 . 3 7 7  
@9,t l l 4 . 4  ~ 1 6 4  
-.I 104.40 1.411 
t9.t l L . 1  114.5 7 . 4  
.s LOLA . a m  
14.c t3.a ,179 
74 
8TOPOVLR TIME 0 DAY0 1900 OUTBOUND SWINGBY HISOION OURATION I 600 C 
HARS ARRIVAL DATE % e 4 4 4  
2 NOV 1 
873 
80  
I T S  
e- -v  e - - I  e OECLO nAr o p t m e  
4 V 4 I 4 O E C L I  R A 4  OPEECI 
6 V 6 I I OECL6 R A 6  OPTED6 
_--INC --R-AP DLCLP ETA PERIC 
- - -_.~_____---_-.  ___- 
LAUNCH 8WNGBY OPEEOI R A l  D E C L l  1 I V 1 P S I  I ECCEN SMA THE11 lHET~-PERIH-<PHEL 
OWNGOY ARRIVE OPEEOI R A S  OECLS I 3 V 3 P S I  3 ECCEN SUA THE13 THE14 PERIH APHEL 
DEPART RETURN OPEEOS R A S  DECLS 1 I V 5 PSI 1 ECCEN SMA W E T 3  THE16 PZRSH APHEC 
PROP AERO OVL OVA EVA OVO EVR TYPE S.UN A-SUN- R KAPPA - A _  
NARO ARRIVAL DATE = 2444100 ( 2 NOV 19991 ~ - _ _ _ _ -  -- . . _. . 
4-3820 4-4010.0 .e63 512.0 
4-4010.6 4-4100 .43e L36.6 
4-4180 4-4100 . l o 0  90.1 
11.81 0 . 0 0  
4-3030 4-4006.4 .IO2 331 .0  
4-4003.4 4-4180 -315 231.0 
4-4160 4-4110 .llO 103.1 
10.30 6.05 
4-3040 4-4001.0 ,110 321.9 
4-4001.6 4-4100 .338 L31.0 
4-4100 4-4120 ,120 111.4 
10.21 O.O$ 
10.9 
- .e  
1 4 . 1  
5 .?I  
0 . 0  
- . 3  
11.4 
4 .44  
4.4 - .4 
11.1 
4 .e0 
1 . 1  
- . 4  
11.0 
4 . 4 3  
-1 .2  
- . 3  
13.7 
4 . 1 7  
-2.4 
- . 3  
l L . 5  
1 . e O  
0 . 0  
- 1 . 1  
4 . 1 1  
-
i 1 . r  
4.2 .e30 79.0  .314 .mo 150.9  464 .1  . 4 ~ i  1.029 i 1 0 . 0  1.190 e .r  
- .1  1.382 1 2 . 0  .447 1.111 59.3 1 1 3 . 3  ,6110 l.OlSA 9S.3 .592 L.0  
-1.6 .e61 01.4  ,295 1.242 113 .1  424.1 .Or6 1.000 103.2 1.009 1.0 
3.10 1 .10  2 .31  13.16 W l l 2  91.3 lS.0 24.0 .322 4 . 6 5 1  14.3 135.9 
3.5 .e40 8 7 . 3  .e94 
- . I  1.369 16.9 ,419 
-1.3 ,660 05.3 .313 
3.44 0.08 2.41 14.21 
4.L t 0 4 . 3  ,353 
30.1 1 . ,  ti0.r 11.3 . i u  ,301
6.9 101.00 1 . 3 1 1  
3.3  .E14 91.6 .2OP 
- . l  1.510 11.0 * 4 i 4  
-1 .1  .Os4 02.9 .331 
3.39 6.19 2.50 14.01 
4 -3050  4-4001.9 . l o1  319.0 
4-4001.9 4-4100 .340 e31.0 










-1.0 101.0 *35t 
30.1 1 l O . L  ,103 
16.1 30.9 $415  
- t , O  103.LD 1.437 
90.2 .e94 ,101 200.1 413.9 .1¶1 1.0100 106.1 1.2lL -.1 
r9 .0  . 4 i o  i.140 41.5 111.4 .e640 i .e irA 9e . i  ,600 (1.0 
r6.o ,400 i.201 i s ? . o  441.0 ,920 i.em i i i . 5  i.oor 1.0 
3.BL 18.60 L/l/e 88 .3  4.0 29.3 ,406 3.919 3.0 110.4 
1Ol.L ,310 .?OB 201.1 433.6 ,144 1.0330 101.5  1.218 - 1 . t  
15.9  ,421 1.134 49.1 171.9 .OS30 1.016A 91.9 ,605 2.0 
I 1e.3 ,441 1.193 i w . 9  414.8  ,059 i . 9 e o  114 .9  1.007 1 . 1  
I 4 . 4 3  i r . o i  t i w e  09.0 4.1 LO.* ,131 1.311 7 . 0  ~ 1 1 . 0  
,R6 ARRIVAL DATE e t444190 (if! NOV 1919) - 
3.5 .e 
- . l  1 . 3  
-.I .e 
3 . 1  .8 
L.1 1 .3  
3.11 0 .  
3.44  e. 
-.L ,a 
- 3 . 1  LO9.0 .39L 
30.0 109.5 *le? 
lO*O 31.4 , 413  











4 . e 9  
1 .o 
-1.L 
1 5 . 1  
4 - 4 1  
- . I  
- 1 . 1  
14.0 
4.94  




5.4 .E53 91.e 
- . 3  1.310 71 .1  
-1.1 .e49 84.0 
1.39 0.19 2.51  
-204 .189 182.9 455 .9  .150 .9810 l O 6 . L  l.LO4 .1 
, 4 1 3  1.145 4 3 . 2  114 .1  ,0700 l .619A 93.9  ,605 L.1 
,331  1.222 169.3 434.8 .El6 1.620 106.4 1.000 1 . 0  
$ . 1 1  P/l/I? 95.0 9.0 3L.3 .a10 3.000 0 . 4  130.2 
2.3 L04.3 ~ 3 4 1  
31.0 101.9 .le1 * 









10.56 7 . 1 1  
.352 236.4 






4 - 4 1 9 0  4 - 4 5 5 0  
3 . 1  ,014 100.9 
- .e  ,652 14.8 
- . 3  1.360 15 .9  
8.11 0.91 3.98 -- 
101.1 i.ebo 1.3 
9l.S .390 t . 2  
104.7  L.090 1 . 0  
3.010 11 .5  138.0 
100.4 1.203 . I  
9 1 . 1  .eo0 c .3  
106.3 1.069 1 . 1  
3.391 1.9 111.6 
4.2 roo.3  .sa? 
$ 1 . ' ~  iao.50 I.CII 
3 1 . 1  104.0 ,166 
11.6 2 1 . 4  . S O 0  
2.3 LO1.8 , 5 4 4  
31.6 1 0 3 . 1  -163 
13.1 10.1 .BE8 




4 . 0 0  
0 . 0  
-2 .1  
10.0 
4.31 
4-8010 4-4ooa.e . i r e  322.4 
4-4003.8 4-4200 ,545 2 3 1 . 9  
4 - 4 L O O  4-4130 ,124  123.8 
10.49 7 .00  
L . 5  
-2 .1  
1 0 . 1  
4 . 4 0  
4-som 1-4005.0 .mi a i 9 . o  
a i . 1 0  1 . 7 1  
4-3070 4-4000.0  . m e  s i 9 . i  
4-4005 .0  4-4200 .SSl L S 1 . 9  
4-4ZOO 4-4140 .14L 131 .1  
4-AOOO.0 4-4LOO . S I 1  t 3 0 . 2  
4-4COB 4 - 4 5 0 0  ,171  1 4 0 . 1  
1L.S¶ 0 . 0 0  
-.----_-- . _ _  
4 - w s o  4-4ooo.a . t o 2  3 4 5 . 1  
4-4000 .3  4-4ClO 3 7 6  L40.0 
4-4210 4-4110 ,122 90.9 
10.91 ?..a3 
4-3040 1-4005.3 .114 352.9 
4-4009.8 4-1210 .347 239.8 
4-4L10 4-4lLO .110 104.3 
10.39 6 . 0 0  
- . c  
-L.O 
1 4 . 0  
l . ? l  
-1 .6  
- 1 . 0  




- . I  







- 2 . 3  
16.3 





17 .0  
4.39 
:I$ 
4 . 1  210.7 . 3 7 8  
3 1 . 9  103 .4  , 1 7 3  
12 .0  l t 9  99.10  11 3 t . 8 1 2  . 3or  
4-S8¶0 4-4005.0 e170 S24.4 
4-40011.0 4-4210 .344 239.8 
4-btlO 4-4550  ,122 119.3 
10.10 7.00 
4 - t m o  4-r)ooo.o ,199 320.4 e-4ooe.a 4 - 4 c t o  ,334 e39.e 
4 - 4 L l O  4-4540 ,134 134.0 
11.06 ? . l e  
4-3610 4-4001.S .ZL9 320.2 
4-4L10 4-41150 ,156 149 .1  
4-4001.6 4-4210 . in ~39.9 
ie.or 6 - 4 6  
.4  
-2 .9  
1 5 . 4  
4 . 6 7  
-1.2 




'7  63. 
14 2.8 
'0 100. 
'0 76.  
!l 19. 
I t  3.9 
t 1 7 .  
.eo1 ,795 €97.7 4 5  
.4P1 1.140 4 5 . 1  13 
.310 1.201 160.3 44 
13.96 t / l /t  101.4 
I ,309 .roe t o 4 . r  41 
. 4 t 7  1.143 48.3 18 
, ,409 1.109 164.1 41 
I i S . 6 5  W l l t  101.8 
'IVAL DATE S444CtO I 
3 . 1  .ea - . e  1.31 
-.I .61 
3.54  8 .0  
3.6 .e1 




I 6  
IC 











7 5  
1980 OUTBOUNO SWINGBY WISOlON OURATION i 6 8 0  C A Y S  
HAR3 ARRIVAL O A T €  = 2444220 
12 CEC 1919 
BTOPOVER TlHE = 0 0118 
__- - - . - 
LAUNCH SWNLBY 8 P E E O l  R A l  OECLl 
8WNGBY ARRIVE (PEE03 RA3 DECL3 
D E P A R T  RETURN 8PEEO5 R A 5  DECL5 
-- 
1 I v i p s i  GCCEN -SUA 
I 3 V 3 PSI 3 ZCCEN SUA 
I 5 V 3 PB1 3 ECCEN B M A  
- DVA--EVA--DVO--EVR_ -TYPE 
3.4 -854 93.4 .288 -768 
-1.1 1.313 77.8 .421 1.155 
-.e ,631 88.3 .350 1.215 
3.60 1.00 2.62 i s . 2 3  2/1/2 
PERIH 
PER I H 















PSI  2 






3 . 5 7 3  
V 2 I 2 OECLe R A E  S P E E C C  
V 4 I 4 OECLI R A 4  3PEEC4 
V 6 I 6 OECLO R A 6  SPEED6 








112.1 1 . 5  
PROP AERO DVL __ - __ 
4-3830 4-4008.1 .178 326.5-1.d- 
4-4008.1 4-4220 ,346 241.4 -4.1 
4-4220 4-4530 -122 114.8 17.8 
10.60 7.00 4.38 
1.204 .1 . 3  209.1 . 3 4 6  
.596 2 . 6  32.8 103.8 ./ ? I  
1.089 1.8 10.2 25.3 ,351 














































4 .64  
- * 7  












3.5 ,860 91.7 ,295 ,773 ise.8 4 5 5 . 0  ,545 i.ooio 
-1.0 1.373 79.1 ,423 1.153 4 4 . 8  183.2 ,6850 1.641 
-.I ,623 85.3 .312 1.202 112.0 443.5 ,751 1.648 
3.63 7.03 2.76 15.85 2/1/2 112.3 5.4  30.1 .479 
106.8 1.207 
8 1 . 1  . 5 9 4  
109.5 1.087 
3.718 5.0 



















- . e  
-5.3 
31.4 
21 . 9  
-5.2 
























. 3 1 1  
.I I 6  

















3 . 6  ,867 99.8 .so8 ,780 203.7 4 5 5 . 5  ,539 i.nzno 2 0 1 . 5  1.212 
3 . 1 1  7.11 3.11 ie.63 z/i/e 112.7 4.4 2s.o ,436 4.151 3 . 6  
-1.0 1.372 76.1 ,429 1.148 47.8 183.4 .6560 1.641 87.4 ,592 




3.1 . e m  iot.8 . 3 2 1  ,789 ens.9 4 5 5 . 4  .mi  i.0470 
- .9 1.370 74.8 -438 1.142 12.0 183.7 .6420 1.642 
.2  ,809 77.9 .458 1.177 183.4 454 .9  .e62 1.692 
3.82 7.22 3.15 17.65 2/1/2 113.1 5.1 24.9 .385 
-  MAR6 ARRIVAL DATE :: e444230 IP2 OEC 1979) - 
3.9  ,837 82.1 ,334 ,758 163.7 463.2 ,503 1.009 
-1.1 1.371 74.3 .444 1.145 53.3 186.2 ,6370 1.853 
3.98 7.36 3.00 14.42 Z/l/Z 111.4 13.2 2 8 . 1  -364 












85.1 , 5 8 5  





,180 338.7 8.9  3 .5  
-357 243.4 -4 .9 -1.3 
,131 98.8 18.2 -1.2 
10.99 1 - 2 0  4.41 3.75 
,177 328.8 4 .9  3.4 
,349 243.5 -5.2 -1.3 
,126 110.5 16.5 - . 8  
























14.6 - . e  
5.03 3.81 
.858 98.3 .e9 
,374 77.1 .42 
,620 87.8 .58 
7.14 2.73 15.7 
,711 193.4 458.3 ,543 .9990 106.9 l.CO8 -.I -1.7 L1L.L , 3 5 5  
1.158 44.4 185.7 ,6650 1 .852  85.6 .394 2.8 3 2 . 1  103.8 e111 
1.203 175.9 442.9 .159 1.648 109.3 1.088 1.8 18.5 32 .8  ,577 
e/i/e ii6.e 5.7 31.3 ,470 3.709 1.0  130.1 0 . 0  103.~0 i.eeo 
.e65 99.4 ,308 .778 enz.e 456.0 .538 1.0170 io7.e 1.211 -1.1 -3 .0  215.0 
,373 78.2 A31 1.154 47.3 185.0 ,1570 1.652 85.8  .$Si e.7 3e.2 103.5 
.e12 84.3 ,395 1.189 171.1 448.1 ,720 1,658 111.3 1.008 1.8 20.4 4 0 . 3  























, 3 1 6  
.e03 
.e41 





* 1 90 
.130 
,324 
, 3 1 0  . 1 e o  




. 3 5 8  
.155 
, 3 5 8  
.1e8 
4-3000 4-4oiz.i ,250 324.7 -1.1 3.7 ,874 102.4 .320 . 7 ~  2 m . s  455.9 ,530 i.0430 108.5 r.217 -1.0 - 5 . 2  218.7 
4-4012.1 4-4230 .394 244.3 -3.9 -1.2 1.312 74.9 ,439 1.148 51.4 186.1 ,6140 1.653 85.3 e587 2.8 31.8 103.0 
4-4230 4-4360 . l e 4  154.1 11.6 .2 .a05 80.4 .427 1.176 166.7 453.7 .e74 1.679 113.7 1.084 1.9 22 .2  4 1 . 8  
12.98 9.06 5.81 3.92 7.32 3.48 L7.31  2 /1 /2  117.2 4.9 25.5 ,387 4.526 5.6 141.8 -3.1 100.00 
-- UARS ARRIVAL DATE = 2444240 ( f JAN 1980) -. 
4-3830 4-4017.6 .264 359.5 13.7 4.1 .e33 79.3 -361 .7$2 159.7 466.0 ,481 1.025 111.1 1.194 1.6 4.0 P22.4 
4-4017.6 4-4240 -440 248.0  -3.1 -1.3 1.371 72.6 , 459  1.143 58.2 188.8 .618D 1.868 82.7 .580 e.5  30.8 103.3 
4-4240 4-4510 -155 84.6 17.1 -1.6 ,648 97.5 ,332 1.263 195.7 428.5 ,844 1,6820 105.4 1.098 2.3 13.1 10.9 
13.21 8.99 1.72 4.26 7.68 3.27 14.54 2/1/2 121.3 13.3 26.6 .Si1 4.318 16.8 143.2 18.6 95.00 
4-3040 4-4009.8 .la4 341.9 9.9 3 .5  .e44 88.1 ,300 ,760 175.5 459.5 .532 .see 107.3 1.190 . I  2 . 2  213.4 
4-4009.6 4-4240 ,382 245.5 - 5 . 8  -1.8 1.376 76.8 .430 1.183 45.2 188.1 .e630 1.664 64.0 a 5 9 3  2 . 9  32.9 104.5 
4-4240 4-4S20 .142 94.3 18.6 -1.2 .e38 95.2 ,340 1 .242  190.3 433.0 .820 1.6850 106.5 1.095 2.1 14.1 18.e 




4-4008.5 .177 331.3 5.6  3.4 .a50 92.4 .e  
4-4240 .351 P45-3 -8.3T -1.7 1.378 77.5 .4 
4-4530 ,135 106.7 19.1 -.8 .e26 92.7 -1  
4-4009.1 ,192 325.8 Z . 5  3.4 .OS8 95.8 .2  
4-4240 .3H6 e45.4 -6.1 -1.6 1.318 11.2 .4 
4-4540 .130 121.5 18.4 -.I ,819 89.9 . 3  
11.20 7.34 4 .58  3.68 7.26 2.78 19.  
4-1010.8 ,219 324.t - 5  3.5 ,683 99.0 - 3  
4-4240 .311 245.7 - 5 . 5  -1.5 1.375 18 .3  . 4  
4-4550 ,138 137.3 16.0 - . E  . e l 0  88.7 . 3  
11.79 7.66 4.98 3.93 7.32 2.88 16. 

















































,541 ,9870 108.9 
,8690 1.663 8 4 . 2  
,792 1.6550 107.7 
33.5 .481 3.467 
,541 .OS70 108.9 
.e680 1.663 84.1 
31.9 .473 3.834 
,781 i . ~ i  i09.e 
.PO1 a 1  a3 LlL.4 
. 5 9 5  3 . 0  33.3 104.7 
.os2 1.9 18.7 2 5 . 5  
12.0 139.4 11.6 103.80 
.EO5 -.I -1.7 213.1 
,594 3 . 0  33.1 104.8 
.OB9 1 .8  16.7 33.0 
9 . 0  140.1 6.1 103.40 
4-3880 
4-4009. 
4 - 4 2 4 0  
4-S670 
4-1010. 
4 - 4 2 4 0  
,537 1.0140 107.8 
.6560 1.664 8 3 . 9  
.72e 1.656 311.0 
29.3 ,438 3.954 
,209 -1.1 -3.5 il6.3 
6.1 141.3 3 . 0  ioe.20 
.592 L .9  3C.5 104.4 
.088 1.8 eO.8 40.8 
3 . 6  .a71 i o e . o  ,325 .?a3  ~07.9 456 .4  ,529 1.0380 100.5 .el5 -1.8 -5.2 r e 0 . o  
4.03 1-43 3.e4 11.14 L/I/L i2o.s 4 . 1  ~ 8 . e  .31)0 4.413 5 . t  i 4 s . i  - . a  100.30 
-1.4 1.314 15.1 ,441 1.15$ 50.7 186.4 .6450 1.665 83.5 .I88 Ea7 31.8 104.0 
.2  .601 63.0 .419 1.116 110.1 452.6 ,683 1.669 113.1 1.064 1.9 I0.4 4 6 . 3  




, 2 5 3  
.394 
. 1 5 4  
1C.81 
.- 




_ . ._ 
- . 1  




4 - 5 0 4 0  4-4011.6 
4-4011.8 4-4250 
4-4LIO 4 - 4 5 2 0  
1 -3850  4-4009.9 
4-4000.6 4-4Z50 
4-4250 4-4550 
.I90 . 3 70 
.ill 
11.68 






4 . 5 5  
ia.6 
3.1 .a42 s7.e .so6 . T 5 8  173.6 460.4 ,128 .see 101.7 i.107 .7 t . r  ~15.8 
- 1 . 3  .e39 97.0 .347 i.251 194.7 433.0 ,017 i.ee50 im.8 1.097 t . r  15.0 16.1 
-1.9 1.371 16.5 . 4 3 5  1.168 45.9 100.3 . I 6 0 0  1.671 82.2 .593 3.1 32.9 105.6 













.762 164.4 4 5 6 . 3  .I38 .SI80 108.9 1.L00 - 1  - 3  214.1 
1.172 43.0 190.1 .669D 1.818 82.5 ,598 3.3 33.8 108.1 
2/1/2 123.4 6 . 2  34.1 .419 3.409 14.1 141.8 13.5 103.10 
i.230 189.3 437.4 .?92 ;.e680  io?.^ 1.094 t . o  16.9 r 5 . e  
5.4 .a46 91.6 .eo 
-L.O 1.376 77.4 .43 
- .9 .e29 95.1 .35 
3 .91  7.37 3.00 1 5 . 3  
4-3060 4-4010.8 ,191 3Z7.6 
4-4010.1 4-4250 .a56 247.5 
4-4210 4-4340 .133 111.4 
21 .40  7.41 
3.4 .854 95.4 , 291  .787 193.0 457.4 - 5 3 9  a9950 107.0 1.204 -*I  
3.69 7.36 e.65 15.18 2/1/2 123.4 6.2 3 2 . 1  ,410 3 . 5 5 6  11.3 14t.1 
- L A  i . 3 m  77.e .431 1.171 43.1 is0.2 .6670 1.610 02.4 .sss 3 . 1  -.I .e18 92.3 .370 i . e i i  i8s.s 442.0 .m  i.6seo in9.e 1.0s~ 1.9 
4-3670 4-4011.6 .el8 325.7 . 9  3.5 .e61 98.1 .308 ,773 200.3 459.0 ,535 1.0110 107.8 l.LO8 -1.1 - 3 . I  tll.8 
4-4L6O 4-4550 .135 133.0 17.2 - . 2  .808 89.e ,380 1.193 118.7 446.1 ,929 1 .657  110.8 1.087 1.8  L0.8 40.9 
4-4oii.n 4-4~50 .372 247.4 -0 .1 -1.8 1 . ~ 1 7  70.4 .43e 1.100 4e.e 100.3 .atloo 1.077 8r.e .so3 3.1 az.e 105.0 
ii.05 1.80 4.03 4 - 0 9  7.43 2.81  i e . e o  z/i/e m . 6  4.8 30.1 ,435 3.057 0.1 143.3 0.1 ioc.50 






111.8 3 3 . 1  
10.2 lOJ.80 
. 3  16 




a I L  







1 . 3  100.80 
3 . 6  ,868 101.6 .324 .781 206.6 456.9 ,526 1.0340 108.5 1.t14 -1.7 
-1.9 1.376 T 5 . 2  ,443 1.163 50.0 190.5 ,8470 1.818 81.9 -590 e.9 
.2  . I 99  6S.8 .413 1.177 113.7 451.8 .e91 1.683 112.7 1.064 1.9 
4.15 7.55 3.10 18.96 2/1/2 123.9 4.6 26.9 .389 4 . P 9 1  5.8 1 4 5 . 0  
3.8 -839 86.2 ,313 .7S5 171.5 461.5 ,519 .992 108.1 1.196 -7 
-2.1 1.319 18.3 ,441 1.174 48.8 192.5 . I510 1.691 80.5 .SO4 3.3 
-1.3 ,843 100.0 ,351 1.262 199.2 433.0 ,614 1.1llO 107.1 1.100 2.3 
- UAR6 ARRIVAL DATE f L44426O (21 JAN 196Ol 
4.11 1.80 3.19 15.14 ~ / s / e  ~L(I . I  10.8 s3.i ,419 s . s a g  11.6 145.~ 
.4 I.SIO 11.4 .433 1.170 42.9 me.3 .OMD s.60~ 00.s .w? 3 . 0  
4.19 7.1~1 3 . ~ 4  118.44 wiir 1ee.z 0.4 84.1  .410 8 . 3 ~ 0  i6.e 143.0 
3.4 ,848 01.0 .LO8 ,760 18e.8 418.9 . I 3 8  .988D 107.1 1.199 * I  
-.9 ,931 9745 a381 1.036 193.6 431.3 .TOO 1.0880 100.1 1.096 0.1 
4-3880 4-4014.1 ,249 321 .0  
4-4014.1 4-4250 ,393 248.4 
4-4250 4-4100 .141 148.3 
1f?.re 6.56 
4-3840 4-4013.6 .197 349.2 
4-4013.6 4-4280 -310 230.1 
4-4260 4-4320 .170 91.6 
ie.41 8.L4 




















4-3080 4-401I.L ,179 336.7 
4-4011.L 4-4LOO ,318 L49.8 
4-4C60 4-48110 .la4 101.1 
11.78 T.88 
.3 r1e.o 
33.9 l O T . 9  
l ? . O  118.0 
13.u 106.110 
4-3800 4-4011.4 . l e9  329.7 
4-401i.4 4-4280 .a89 249.6 
4-4860 4-4840 .I41 113.6 
11.61 7 .39  
4.1 
- 8 . 8  
19.9 






blO?OVCR 11MC * 0 O A Y E  1980 OUTBOUND 
LAUNCH EWNGBY EPEE01 R A I  DECLl I? V 1 PSI 1 ECCEN SHA 
W N G B Y  ARRIVE EPEE03 R A 3  OECLS I 3 V 3 PSI 3 ECCEN SHA 
OCPART RETURN EPEE05 R A S  OECLS I 5 V J PSI I FCCFN SUA 
PROP AERO 6% QVA E V I  6 G O -  -ii6 iYz 
4-3870 4-4012.9 . 2 l 3  327.3 1 . 5  3.4 .E58 98.1 .308 .171 
4-4012.0 4-4260 .372 249.9 -7.0 -2.2 1.379 76.5 -438 1 . 1 7 5  
4-4260 4-4S10 -138 126.7 18.4 - .2  .EO8 91.8 ,388 1.197 
11.96 7.60 4.88 4.10 7.57 2.92 16.27 2/1/2 









4-3860 4-4015.1 e245 326.3 .2 3.5 .E66 101.2 .323 .778 205.6 457.4 .526 1.0300 108.5 1.212 -1.7 -1.1 222.7 *393 
4-4260 4-4560 .144 144.5 15 .2  .Z .$97 88.2 .409 1.179 177.3 451.1 .E96 1.661 112.4 1.084 1.9 22.7 49.1 a427 
12.70 6.42 5.39 4.28 7 . 6 7  3.03 16.87 2/1/2 126.6 4.6 27.7 .390 4.176 7.1 147.0 3.7 101.00 1.240 
4-401s.i 4-4~60 .393 2 ~ 0 . 5  -6.6 -2.0 1.378 75.3 .446 1.170 49.3 192.1 .E490 1,092 80.3 . w e  3 . 1  32.2 107.4 .eo1 
SYINGBY 
.- 
T H E ~ ~  ~ H E T Z  
THE13 THE14 
THE11 T H E T I  





MISSION DURATION S 600 DAYS 
MARE A R R I V A L  DATE Z 2444860 
-PSI 2--V 2 - ' I  2 OECLZ R A 2  SPEC02 
P S I  4 V 4 I 4 DECG4 RA4 ECEEOI  
PSI 6 V 6 I 6 DECL6 RAE EPEE06 
E INC RAP DECLP ETA CERIC 
p i  JAN l eeo  
._ - _ _  .-. - __ -- 
107.8 1.206 -1.1 -3.5 2 l 9 . C  .37E 
80.6 . S B 5  3.4 33.1  107.6 -196 
110.7 1.088 1.9 C 0 . 9  41.1 -100 
3.757 10.3 145.4 8.4 102.80 1.188 
___-I MARS ARRIVAL DATE = e444270 131 JAN 1980) 
4-3840 4-4016.0 .208 353.6 13.3 3.6 .836 84.9 .322 .753 169.0 462.8 .510 ,995 208.7 1.194 - 8  2.2 221.5 
4-4016.0 4-4270 -391 212.7 -8.1 -2.4 1.381 75.6 .447 1.179 48.3 194.5 .E520 1.706 78.8 -596 3.4 32.1 109.6 
4-4270 4-4520 ,188 91.3 19.2 -1.4 ,648 108.4 .366 1.216 203.6 433.0 .e10 1.7430 107.5 1.104 2.4 15.4 17.9 
4-3650 4-4012.7 .I60 339.7 8.9 3.4 ,844 90.5 .299 . 7 5 8  181.3 459.7 .531 .98¶0 107.3 1.198 .1 .3 217.9 
4-4270 4-4530 ,169 99.9 20.3 - .9 .634 99.9 .370 1.249 197.9 437.L .787 1.7100 108.4 1.099 2.1 17.1 25.6 
13.19 8.79 4.81 4.40 7.T9 3.98 15.33 2/1/2 129.0 10.9 32.7 .394 3.552 18.8 148.1 18.5 100.10 
4-401z.r 4-4270 .362 251.0 -10.3 -2.8 1.382 77.3 .43r 1.186 42.9 194.4 .66eo i.703 79.4 .eo0 3.8 34.2 110.1 
12.25 7.88 4.42 4.27 7.68 3.16 15.58 2/1/2 128.6 8.5 35.4 .460 3.290 18.4 146.4 17.6 103.60 
4-3860 4-4012.6 .le1 331.8 4.9 
4-401210 4-4270 .381 251.6 -10.4 
4-4L7O 4-4540 .I54 111.0 LO.4 
w , o e  7.70 4.32 
4-3070 4-4014.0 ,210 seo.o 2.e 
1e.m 7.08 4.84 
4-4014.0 4-4110 .373 252.1 -9.4 
4-4L7O 4-4110 .145 124.7 19.5 
4-3680 4-4OlO.L .E41 328.6 .7 
4-4OlO.L 4-4270 e392 252.7 - 6 . 0  
4-4C7O 4-4560 .144 140.3 1 6 . 5  
12.77 6.36 5.3L 
4-3810 4-4014.C .182 342.8 10.0 
4-4014.L 4-4260 .366 254.2 -11.8 
4-1L80 4-4030 .le6 99.2 20.8 
lC.61 6.39 4.45 
4-3860 4-4013.6 ,186 334.1 5.8 
4-4013.8 4-4280 .363 254.1 -12.2 
4-4C80 4-4540 ,168 109.0 L0.8 
12.45 8 . 0 3  4.10 
~ - E O T O  4-4015.1 .ea7 330.7 e.9 
4-4011.1 4-4260 ,375 254.4 -11.0 
4-4200 4-4550 .I54 121.3 20.1 
lC.49 8.04 4.79 
4-4017.L 4-4C60 .3PC 255.0 -0.4 
4-4LOO 4-4380 .146 136.1 17.8 
11.91 8.37 6 .L6  









- MARE ARRIVAL DATE = e444z~o (10 FEB 19601 
3.4 .e42 69.8 ,503 .756 179.6 480.4 .le? ,985 107.5 1.196 .1 
-3.2 1.384 77.2 ,440 1.193 4e.9 198.3 .687D 1.716 77.0 ,601 4.L 
-1.0 ,640 102.5 .379 1.282 202.L 457.8 .763 1.7410 108.8 l.lO3 L . t  
4.42 7 . 8 2  3.94 11.77 e / i /o  1 3 0 . 1  8.0 38.1 .449 S.ZSO 90.7 149.0 
-1.6 34 e 216.3 1 0.1 ~ 3 6 1  .eon 
10.1 33.4 .383 
14.9 104.10 1.099 
-3.4 e2o.r . 3 ~ 3  
ss.5 ioo.0 . e m  r i .0  4i.v .rai 
10.6 103.ID 1.140 
- 5 . 0  224.1 .39C 
3e.4 109.6 .PO6 
8 . 0  101.30 1.195 
ee.7 49.4 .*e5 
. 3  L19.9 ,866 
34.4 llL.7 .COT 
lY.2 25.6 1377 
-1 .6 220.0 .163 
34.7 112.7 .EO8 
19.1 33.4 , 380  
17.1 104.4D 1.043 
19.7 i03.60 i.000 
77 
8TOPOVCR T I M E  # D D A Y 8  1900 OUTBOUND SWINGBY W I O ~ I O N  DURATION * reo  D A Y S  
W A R 8  AkRlVAL DATE,: A ~ f 4 ~ ~ ~ ~  
.I v., ... I .- --_ __ __ -_I . 
LAUNCH SUNGBY 8PEEOl R A l  DECLL I 1 V 1 PSI 1 ECCEN OMA THE11 THETI! PERIN -APHEL--PSI e -  V L I L DECL?. R A 2  8 P E E O 2  
OWNG8Y A R R I V E  WEE03 R A 3  DECLS I S V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 RA4 8PCEO4 
DEPART RETURN W E E D 5  RA5 OECLS I S V 5 PO1 5 ECCEN 5MA THE15 THE16 W I S H  APHEL POI 8 V 0 I 0 DECL8 R A O  OPLEO6 
PROP AEKO DVL O V A  EVA OVD EKR-TYcf-8UN A-OUN R&APPA---A - E . -INC RAP DLCLP E T A  PLRlC ---._._ 
MARO ARRIVAL DATE : e444iao (13 OCT i o r w  -- - -- ----I---. __ 
4-3040 4 - 4 0 0 0 . 7  , 110  351.1 
4 - 4 0 0 0 . 1  4-4220 .IbL 241.4 
I-ILCO 4-45ao , i r r  i i 5 . i  
11.14 0.11 
4-3850 4-4006.1 . i r e  s2a.1 
4-4008.1 4-4220 .140 241.4 
4-4t20 4-4SIO .e21 104.1 
l t . 7 4  8 . 1 1  ___-_______ - 
4-3830 4-4013.3 .e31 313 .1  
12.11 0.13 
4-4015.3 4-4230 .doe 214.7 
4-e30 4-4510 .i40 1 4 1 . 1  
1 . 9  
4 . ~ 1  
-3.9 
11.0 
4 . 0  
-4.1 
8 . 5  
4.18 
3 . 4  
-1.0 
3 . 6 t  
5 . 4  
- 1 . 1  
* e  




- 3 . a  
9 . i a  
3.9 




s . 5 5 5  
108.5 
8 1 . 1  
e r . 8  
i i 1 . a  






.5n5 e . 5  
1.088 1.0 
15.6 140.1 
e . 3  
32.4 
e1 ' 9  
11.1 











r t . e  
. s  
3 5 . 0  
23.1 
9 . 7  
209 .3  

















5 5 . 3  
103.60 
, 3 4 6  
. 5 e o  . i r i  
i . ron 









ITOPOVER TIME = 0 D A Y S  1980 OUTBOUND SWINGBY MI88ION DURATION z ?LO D A Y S  
I 1  JAN 1980 
M A R S  A R R I V A L  D A T E  B ~ 4 4 4 ~ 1 0  
LAUMCM OWNGB;TEEO<- R A l  -0ECLl- 
LWNGBY ARRIVE 8PEED3 R A 3  DECLS 
DEPART RETURN IPEED5 R A 5  DECLf 
4-3850 4-4009.9 ,118 333.9-8.8 
4-1009.B 1-4250 ,354 247.4 -7 .6  
4 - 4 2 5 0  4 -4970  ,171 161.5 9.9 
11.97 8.00  4.39 
PROP -AERO DVL- - ---- .-- 
- - - - __ 
I I v i PSI I-E~CEN- SHA 
I 3 V S P S I  3 ECCEN SHA 
I 5 V I P S I  I ECCEN SHA 
OVA EVA_-DVD -EVR-- !YPE 
3.4 .318 91.8 .e94 ,762 
- 1 . 0  1.378 77.4 ,430 1.172 
.I - 5 0 0  81.4 .448 1.163 
3.97 7.37 3.82 17.88 2/1/2 
THETI THETZ ~ E R I M  
THE13 THE14 PERIH 
THEIS THE78 P E R l H  
SUN ?-SUN R-EAPPA- 
184 .4  436.3 .338 
43.0 19O.e .889D 
189.0 417 .2  .e44 










PSI e -  V L I OECLL RAL 8 P E C O t  
P I 1  4 V 4 I 4 DECL4 RA4 8PCLO4 
PSI 0 V 8 1 6 OECL8 RAO 8 C C C 0 6  
E INC RAP OECLP E T A  CERIC - _ .  -. 
106.9-1.200.- . I  .3 C 1 4 . l  - 5 Y 4  
8 e . 3  ,598 3.3 33.6 108.1 , 1 6 ?  
l t J . 1  1.081 1.9 24.1 56.8 ,411 
3.409 14.1 141.6 13.5 103.50 l . l ! 5  
4-5860 4-4010.3 .191 327.8 3.8 3.4 ,854 91.4 .297 .787 193.0 457.4 .339 ,9950 107.0 1.204 - * S  -1 .6  2 l l . L  *33d 
4-4010.3 4-4250 .358 2 4 7 . 5  -7.4 -2 .0  1.378 77.2 .431 1.171 4 3 . 7  190.2 .8670 1.878 82.4 ,595 3.2 33.4 108.0 ,186 
4-4250 4-4580 .210 171.1 8.4 .9 .582 76.4 ,489 1.150 184.8 483.2 ,588 1.911 118.2 1.078 L . 1  2 5 . 3  8 4 . 4  * 5 2 2  
13.03 9.05 4.58 3.99 7.38 4.49 19.08 2/11?, 123.4 8.2 32.7 . 4 7 0  3 . 5 5 8  11.3 14t.l 10.2 105.6D 1.200 
MARS ARRIVAL DATE = 2444280 I 2 1  JAN 1980) --- 
4-3840 4-4013.8 ,197 349.2 12.1 3.8 ,839 86.2 ,313 .755 171.5 461.1 .519 -992 108.1 1.198 - 7  2 . 2  LlO.4 -379 
4-4013 .8  4-4260 ,379 250.1 -7.5 -2 .1  1.379 78.1 .441 1.114 A8.6 192.5 -8570 1.891 80 .5  ,594 3.3 32.8 107 .5  
4-4260 4-4560 . 1 4 4  144.5 15.2 .2 .597 88.2 .409 1.179 177.3 451.1 ,896 1.861 112.4 1.084 1.9 22.7 4 9 9 %  ,417 
11.90 7 .69  4.65 4.21 7.60 3.03 18.87 2/1/2 128.5 4.6  33.1 ,419 3 . 5 1 5  17 .8  145.1 17.3 100.90 1.015 
4 - 5 8 5 0  4-4Oll.e ,179 336.7 7.8 3.4 .648 91.2 ,298 .760 182.8 4S8.9 .S35 .BE60 107.1 1.199 - 1  .3 216.0 -350 
4-4011*L 4-4260  .358 249.8 -8.9 -2.4 1.380 77.4 ,433 1.179 42.9 192.3 .e680 1.689 80.9 ,597 3 . 8  33.9 107.9 ,104 
4-4260 4 - 4 5 7 0  .162 158.9 11.0 . S  .588 84.1 .438 1.183 172.4 458.L .654 1.672 114.5 1.081 1.9 24.2 57.1 -461 
11.91 7.80 4.40 4.12 7.51 5.40 1 7 . 6 5  2/1/2 128.2 5.8 34.7 .470 3.350 18.2 143.9 15.8 103.30 1.105 
4-5860 4-4011.4 ,189 329.7 4.1 3.4 ,852 94.9 .298 .765 191.7 4S7.9 .537 .9930 107.1 1.202 -.I -:.e 216.8 .?I59 
4-401i.4 4-4260 .359 249.6 - 8 . 8  -2.3 1.380 77.3 ,434 1.178 43.2 192.3 .6870 1.690 80.9 ,197 3 . 1  3 3 . 8  107 .9  ,194 
4-4260 4-4580 -193 170.6 8.9 - 9  .I78 79.4 ,475 1.148 187.8 461.8 .e03 1.694 117.2 1.017 C.0  25.4 6 S . l  s ¶ O ¶  
lZ.78 8.63 4.34 4.12 7 . 5 9  4 . 1 0  18.69 2/1/2 128.2 7.7 33.5 ,468 3.471 13.8 144.3 12.5 103.80 1.152 
4-3840 4-4018.0 .208 353.6 13.3 3.6 .e38 84.9 .a22 ,753 189.0 462.8 . ¶ l o  .995 108.7 1.194 .8 2.e 221.5 ,391 
4-4016.0 4-4270 -391 252.7 - 8 . 1  -2.4 1.381 75.8 ,447 1.179 48.3 194.5 .6S20 1.708 76.8 .598 3.4 32.5 109.4 .e06 
4-4270 4-4560 - 1 4 4  140.3 18.5 .2 .59T 90.6 .408 1.182 181.1 410.5 .?OO 1.6630 212.2 1.085 1.8 e297 49.4 a425 
12.25 7 . 8 1  4.81 4.40 7.79 3.04 16.81 2/1/2 129.0 4.5 32.7 ,394 3.S52 18.6 148.1 18 .5  100.10 1.001 
4-3850 4-4012.7 .I80 339.7 8.9 3.4 .844 90.5 .e99 ,758 181.5 459.7 . I 3 1  .985D 107.3 1.198 .1 .S L17.9 . 562  
4-4012.7 4-4270 .362 251.8 -10.3 -2.8 1.382 77.3 ,437 1.188 42.9 194.4 .668D 1.703 79.4 .SO0 3.6 34.L 110.1 ,200 
4-4110 4 - 4 5 7 0  , 1 5 5  155.6 12.4  .I .588 68.9 .432 1.164 115.9 455.3 .e82 1.666 114.1 1.081 1.9 L4.3 5 7 . 5  +*I4 
11.95 7.68 4.42 4.27 7.88 3.28 17.48 2/1/2 le8.6 5.4 35.4 ,480 3.290 18.4 148.4 1 7 . 6  103.60 1.053 
4-5060 4-4012.6 .187 331.8 4.9 5.4 .850 94.4 .e99 .703 190.4 436.3 ,535 .991D 107.2 1.201 -.5 -1.6 210.3 .361 
4-401P.6  4-4270 ,381 251.8 -10.4 -e.8 1.382 77.3 .437 1.186 42.8 194.4 .6880 1.703 79.4 .e00 3.9 84.2  110.1 ,200 
4-4270 4-4580 .180 188.8 7.8 - 6  . I 7 8  62.4 ,484 1.148 171.0 460.6 . b i b  1.681 110.5 1 .077  L . 0  C S . 5  85 .7  -492 
l C . 5 8  8.31  4 . 5 2  4.e6 7.88 3.80 18.37 2/1/2 126.8 7.2 54.4 -461 5.383 10.2 140.6 14.9 104.10 1.099 
4-3040 4-4019.1 .E25 359.0 14.5 3.7 ,833 83.1 .336 .?SO 165.9 484.8 .496 1.DOe 109.6 1.192 .8 L.C  L25.5 ,408 
4-40LV.l 4-4280 ,409 235.8 - 8 . t  -2.5 1.582 74.7 ,458 1.183 $ 0 . 7  198.4 .e430 1.722 77.1 .5V7 3.4 51.0 I l t . 0  ,215 
- - . MARS ARRIVAL DATE = 2444270 131 JAN 1980) 
MARS ARRIVAL DATE = 2444280 (10 FEB 19801 
4-4eao 4-4560 . i 4 8  i3e.i 1 7 . 8  .e .sss 93.4 .LOB 1.188 i e5 .0  450.0 .roe i.ee90 1ie .e  1.087 1.6 t e . 0  49.0 -4e4 






. roe  
. 4 6 t  
.043 - MAR6 ARRIVAL DATE = e444e00 (e0 FED 1900) - 
4-ceeo 4-4015.0 . w e  531.5 6.7 5.3 .OM 95.3 .sot ,759 m 7 . 0  450.7 .s30 . ~ W O  107.4 i.ise. -.5 -1.8 LLI.S . a m  
4-rois.0 4-4too .$e5 ~ 5 8 . 3  -14.3 -5 .0  1 . ~ 6 6  7r.a .44t 1 . m  41.7 m6.t .woo i.tsc ~ 6 . 6  ,607 4.r 5 i . e  i i 5 . r  .c is  
ac.50 7.04 4.49 4.30 7.95 8.45 II,OO t / w e  ise.8 0.4 30.7 ,411 5.170 te .1  m . ~  e0.a m 4 . s ~  .st 
4-401r.e 4-4aoo ~ 5 8 . 0  45.3 -4.e i.ae.8 i 1 . t  .441 i .m? 4t.a t o o . ;  .a670 1.140 75.e . o i l  1.0 8 4 . ~  110.8 . ) to  
4- LOO 4-45~0 .a99 i7a.e  8.0 1.1 ,004 00.7 ,411 1 . 1 5 5  110.8 4ot.o .us0 i .am 1tt.a 1.078 i . 0  c0.8 75.1 .mi m.m 8 . m  4.7s 4.18 0.14 1.18  io.en e i t i t  854.0 a.0 15.4 .4tr 8.~80 tt.1 i ~ u . i  1o .r  IOI.SD . n 7 r  
4-4LSO 4-4S60 ,964 16Z.O 10.5 .a .976 08.5 .449 1.150 178.0 456.0 ,853 1.687 115.5 1.078 1.8 t 5 . 5  0 0 . 7  .475 
U A R I  ARRIVAL DITC 8 t444100 I 1 UAR 1'1801 
4-11070 4-4011.L .COL 534.L 4.5 3.3 .050 98,5 ,509 .76t 1S4.4 45B.S . I t 8  -9970 I07.8 1.LOl -1.1 -3.5 Ct5.0 .876 
79 
1982 
I NBOUND SW I NGBY 
4.5 
80 
arocovca TIWL s o V A Y O  1902 INOOUNO OWINGOY MI89ION OURATlON * ab0 D A Y S  
MARS A R R I V A L  D A T E  * C448170 
4-5000 
4-siao 
4-5313 .e  
. l a9  151 .1  
.ess eeo,e 
. s e e  54 .8  
14.19 i o . ea  
.228 1 9 3 . 5  
,271 290.0 









. 5 ~ 7  5e.a 
1 5 . 1 s  10.12 
1 . 5  
- 2 I . 1  
4 . 5 4  




4 .8  
3 . 1  
4 .11  
-2s.e 
1 .O 
4 - 5 1  
I .a 
--- 






i . o w  80.3 ,240 1 . ~ 0 s  62.4 iri.1 
,602 t ~ i . 0  ,411 i , o u  1as.o 2a i .a  
a.14 a.se 15.70 w i / z  45 .4  30.7 
i.089 7 1 . 7  .zag 1 . m  04.8 i n . 4  
. a i l  8i.o ,459 1.043 110.0 288.9 
1.240 115.1 4 3 7  ,822 258.9 501.8 
1.230 113.4 ,408 ,804 159.1 506.4 
6.81 6.01 14.74 i / l / 2  49 .4  3 4 . 9 ,  
- MARS ARRIVAL DATE 3 2445190 ( 8 A 1  
.189 81.5 .501 1.004 111.5 214.0 
1.100 ae.7 .zzr 1.214 4 1 . 5  1 ~ 5 . 0  
i.eso 111.1 ,475 .a51 ess.5 496.3 
8.41 a.60 i r . o r  i / i / z  50,s 26.4 
i .245  115.2 ,441  ,830 e5e.r 100.4 
a.44 a.eo 15.01 i / i / z  53.8 e9.5 
1.094 80.4 ,243 1.199 53.3 1 1 7 . 5  
-601 82.4 ,411 1.018 111 .5  280.0 
,699 2 . 0  -1s.8 r9t.0 
10.3 322.4 10.1 oe.30 
1.341 1.2 3 .1  4 5 . 4  































.?el C.4 -9 .1  2 9 6 . 2  
.902 -4.0 -11 .8  203.6 
,114 2.2 -il.l 292.S 
1.32s .o  1.0 4 3 . 1  
9.0 s i 9 . r  - 8 . a  ee,aL 
i.sse 1.0 e . e  4e.3 
,878 - 3 . 7  -20.6 zo0.e 
2.a se i . *  2.0 90.30 
5 . a  
5 .18  




1 . 3 3 7  
12.3 
, 131  
8L .9  
I .  301) 
.94e 
3.9 . 9  c90.1 . I t 7  
.a  1.0 4e.s . e 3 1  
-4 .4 -15.4 ioe.6 . , s i 8  
322.4  -az .7  ae.1~ 4 . 5 7 r  
4 -4990  4-5210 , 1 5 1  145 .1  
4 - ~ c i o  4 - 5 5 1 5 . )  .cas z05.a 
4 -5ae5 .9  4 - 5 4 1 0  .5e3 5 4 . 4  
42 .0  101 .1  ,9360 
174.8 2 r o . e  . 4 o a ~  
2ai.o 493.7 
a 9 . i  2 4 . 5  1.2 
' 284.0 
5 L . 2  ,536 
212.0 .405 
I a 9 . 7 ~  c.ebe 
! re0.6 . i s c  
I 54.5 , 4 9 5  
t 218.0 .353 
I 91.50 2 . 3 1 9  
4 . 4  -1.3 1.084 
.I .2 1.243 
-2e.0 - t . o  . a i2  
'4r.94 e.au a.e i  
4-1010 4 - 3 C l O  .217 152.3 
4 - E t 1 0  1-5313.0 ,256 295.4 
MAR0 ARRIVAL DATE t L445220 ( I 3E? 1981) -.- - -  - - 
81 
OTOCOVLR TIME S 0 DAY8 198L INBOUND 8WY NGBY 
- .._-. 
P O I  1 ECCEN--aHA THE11 THETL 
PO1 3 CCCEN 6MA THET3 THE14 
COY 5 ECCEN 8MA THET5 THE18 
JWD--~VR T J P E - S U N  A--8UN R 
16.8 .L lL  l . l ? L  83.4 194.3 
68.6 .458 .996 111.9 E81.4 
113.9 .4L1 .e31 CI2.L 500.1 
5 . 5 1  15.45 l / l / L  66.0 Le.? 
- -. _-- . ._ 
LAUNCH ARRlVE O?EEOl 
DEPART 8UNGOY 8PEED3 
OUNCW RETURN 8CEEO5 
4-5010 4- ILL0 . C l t  
4-5374.8 4-1480 $498  
13.14 
CRO? 
~-ILLO 4-53r4.8 .2s1 
-- . ~ _ . .  -.__- 
-. - 
R A l  
R A 3  
R A 5  
- AERO .. 
152.3 

















- .. - 
4 . 0 1  
e.r 
- - 
1 1  
1 s  
1 5  
OVA 




- t . o  - .4 
11.94 
-1.3 





 I __ 
V I  
v 3  
































v I I t OECLL n u  a w x o e  
v 8 I 6 OECLI nAa ~ C C C O ~  
V 4 I 4 OECL4 R A 1  8CCC04 
INC # A ?  OECL? E T A  C C R I C  
4-SOLO 4-8tL0 .E49 181.0 
4-8377.4 4-8500 .48S 7S.O 
4 - 5 ~ ~ 0  4 - 5 3 r r . 4  .e40 ~ 9 5 . 5  
18.1 -211 I .13L 74.1 194.9 
88.8 ,431 1.010 116.5 L88.9 
5.82 14.51 l / l / L  90.3 33.8 
13.4 .306 l . l L 1  04.5 195.3 
69.3 ,423 lrOL0 179.0 891.1 
110.9 .SO8 ,198 L8L.6 111.0 
i i e . 3  .SOL . r i g  r a r . 4  5os.e 
5.00 i 3 . n  i/i/~ 94.4 3e.e 
1.410 64 .4  
1.452 69.8 
l.lS0A 100.1 














- .4  1.24 
8.98 8 . 3  


























16.9 .e41 1.114 
90.4 .456 ,989 1 
114.0 .4L5 .OS9 P 









































































,206 152.4 .4 
.E48 L95.5 -L8.6 
.5OL 86.9 .I 
13.00 10.CL 4 . 6 0  
.L4L 151.4 1.8 
.484 1 3 . 6  -1.0 
13.44 10.49 5.85 
.L8L 189.5 1 .4  
.en7 1 9 4 . 3  -I!?.? 
14.19 10.94 8.04 
. l ee  139.1 -L0.8 
.219 L95.9 -18.0 
.eo3 5 9 , ~  3.4 
13.42 10.49 4.L8 
. i r e  u a . 8  -6.0 
. re i  20i.i -ea.$ 
. 5 5 i  8 8 . 1  t . d  
.COS iir.5 -L.I 
. m e  ~ 9 4 . 9  - m e a  
.43s r8 , i  - e . ?  
1L.91 10.14 4 . 3 1  
,248 P94.L -L?.O 
,508 10.5 * 5  
1L.96 1O. lL  4.74 
6.9 





19 * 5 
17.6 











! 1 . 5  
!e. i 
.6410 1.489 83.L ,124 
12.0 .e19 9.593 1.4 
. I920 1.414 6 L . t  .Y lL  
. ) O W  1.4410 11.1 1.333 
,501 1.098A 105.3 .e50 
15.1 . 3 E l  1.831 12.5 
ICP 196C) -- 
.9450 1.457 64 .3  . 1 5 3  
.483A 1.4300 82.1 1.304 
,453 1.319A 119.8 ,942 
,9210 1.401 83.0  ,746 
.501A 1.4310 84.8 1.313 
-469  l .LO3A 118.3 . e l 3  
8.L ,190 L L . 2 0 1  L3.9  
,8900 1.465 63.1 .?4L 
.534A 1.4310 81.L  1.320 
8.0  .e35 14.41L 4.4 
, 1 0 5 ~  1.4400 69.4 1.328 
,491 1 . 1 4 1 ~  i06.r .ea5 
3 . 1  .ie5 ~o.ee.7 (11.4 





-L .9  
341 .O 
5.9 
- .o  
-4.4 
83L.5 
4 .0  - .O 
-3.9 
333.L 
3 . 0  
- . o  










- 1 5 . 1  L88.3 
-E? . )  t 3 O . 1  
l L . 4  93.80 
18.5 .LIZ 1 . 1 5 5  
90.9 .451 1.003 1 
5.13 14.88 l / l / L  
91.3 a422 1.013 I 
110.9 .388 *603 I 
4.90 13.65 l / l / L  I 
m . 3  ,394 .em P 
14.0 ,301 ; . is3  -1 .9  1.01 
- t . o  .e3 
-1.0 1 . m  
3 .21  6.8 
- M  I 8  ARRYVAL DATE 8 04 
83.4 .e13 1.201 
91.8 ,511  .941 I 
116.1 .105 ,918 I 
6.PL i o . 3 7  l / l / L  
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1.224 349.5 5 7 7 . 5  
,914 198.4 Z64.0 
L/1/2 1 2 5 . 7  !9.3 
1.224 359.P 5 7 7 . 1  
,978 1 9 6 . 3  2 7 l . 6  
. e l9  266.2 419.1 
L / l / 2  124.3 21.4 
.em 266.1 481.3 
1.467 81.6 
1.4600 60.6  
1.500A l e 2 . t  
, 1 5 1  Ll.026 
1.465 82.0 
1 . 3 6 7 A  118.8 
. l e3  L3.421 
i . ~ w i o  e3.e 
-1.9 -35 .6  
- .e  -1.6 
- 4 . 1  - t 2 . 7  
3 4 0 . t  - 5 1 . 1  
-3 .1  -41 .9  
-.E - 2 . 0  










- 5 . 4  -52 .6  v a . 5  . i s1  
- .E -2 .1  7 1 . 5  . 4 7 a  
-3 .1  -2a.t ~ 3 e . o  . s m  
- . e  -2.6 7 3 . 7  . m a  
346.4 - 5 . 7  93.60 L . 7 0 5  
6.1 1 1 . 0  L 7 2 . 1  e189 
-2 .0  -C6.9 c41.1 .e28 
















!.4 . I 4  
1.9 re. 
..9 '85  
' .O *64 
1.0 . 5 4  
1.9 t 4 .  
0 NOV 1 









7 9 . 8  
7 4 . 9  









1 3 . 7  
1.354 
,834 
. 7 a 3  
15.a 
4 . 6  - 3 . 5  
- .E -2.9 
3 3 6 . 1  12 .5  
1.1 - 1 0 . 7  . - . e  - 3 . 1  
- 1 . 7  -29 .0  





3 . 8  1.109 
-1.9 ,864 






-L.5 = h . l  
-1.0 - t . 4  
-8.0 -L4.0 
844.C -Le.* 
-4.'0 - 4 5 . t  
- 1 , o  -c.7 
- ) . I  - C O . I  
141.4 - 1 . 0  
88 
6lOCOVLR 11111 S 0 D A Y 3  199L INBOUND 3WINGBY 
4 - 4 9 C O  4-1150 , 1 4 4  190.0 9 . 4 .  
4-5150 4-$361.3 .L94 L6O.O -L7.9  
4-5361.1  4-1460 .510 49.L 1.6 
8 4 . 7 4  10.59 3.98 
1.8 1.113 
* 6  1.296 
4.11 1.54 
-1.3 1.110 
-C.3 . E l $  
.e 1.217 
4.41 r.ao 
- e 5  1.122 
-E.$ ,616 
- .4  1.210 
4.11 7.90 




- . e  1,227 
-1.5 i .200 
4.72 6.11 
- . a  1.128 
-e .?  .e23 
-L.O i .196 
4.60 8.19 
-tal  .616 
-2.7 l.191 
4.66 6.L4 
- r . i  .EO4 
-2.7 .w 
-.1 1 . i ~  
96.0 
1 7 . 4  
114.1 

























l . L l 6  
1.071 
.OD0 








l / l / L  
1 .304  
j 1.094 
* 761 
I 1/1 /L 
I .OS3 









I l / l / l  
! 1.309 
,942 1 . 5 9 4 ~  91.o .t -ro.r 300.4 . i o 5  
,1114 1.566 6 7 . 9  1.349 1 . 7  4.L 33.9 - 5 l Q  
,419 1.1401 110.1 .612 -3 .0  -19.1 t 0 4 . 5  ,544 
1 5 . 1  .e31 7.4L3 9.4 3 l l . i  6.9 91.70 1 . 4 0 6  
. 7 L 3  3 . 1  -10.1 300.0 .LO6 
1.353 1.6 4 .6  31.9 ,477 
.e31 -3 .4 -ri .5 eoa.4 .sa0 








. I16  
. L 7 0  
.149 









101.6 - 1 L . 4  




56.1 - .e  
9.37 3 . 7 t  
160.2 -3.2 
261.4 -99.1 
1 31.4 -2.4 
1 9.66 3.66 
2 m . t  - m , o  








,911 1~603A 9 6 . 1  
. I W A  l.¶33 69.6 
,411 1.0991 106.6 
13.1 .LE5  6.908 
,978 1.817A 99.3 
.591A 1.560 71.1 
.461 1.061A 103.0 




4-4950 4 - 5 1 5 0  
4 - 5 1 ¶ 0  4-¶361.F 
4-5300.9 4-(1510 
4-4960 4 -B l50  
4-5110 4 - 1 3 7 O . L  
4 - 5 W O . L  4-5120 
. r e 1  11.3 -12.3 
1.515 1.9 5 . 4  
.e23 -3 .3 - t 5 . 4  
17.4 $ 1 7 . 1  1 7 . 5  
.729 2.L -18.1 
L0.6 319.3 EO.¶ 
1.316 2.1 6.9 
.606 -3 .C -24.1 
t 3 . 3  3L0.0 L3.3 
i . w r  2.0 E . E  
,814 -3.2 -24.4 
.?si 2.0  -13.4 
1 SllL.3 .til 
tlO.9 37.s  .449  t o 1
I 04 .40 i.roe 
303.6 . e i r  
I ei0.s .22e 
I 36.6 ,428 
, 9s.eo 1.011 
304.3 ,219 
, 39.3 .411 
I 05.10 1 .17s  




23.0 55 .6  
1 1.1 144.9 
1 161.0 300.8 
2e.c 66.0 
I i0.8 144.4 
j t 5 1 . 3  138.L . er.0 81.2 
1 tl.4 144.9 
161.7 296.1 ! LI1.5 149.0 . L2.3 108.3 
; em.c sm.9 
I ~ 1 . a  3oo.a 
1 1 7 4 . 1  -.o 
281.9 - P 9 * 8  , 63.7  -3.9 
I 9.56 3.65 





























- 1 . 5  1.203 
4.15 7.54 
, S t * %  .L32 
80.3  .439 
1 110.0 ,361 
I 5 .61  13.08 
t 89.3 .e33 
60.8 ,433 
5 . 7 1  lL.36 
I 1io.e ,149 
-6.9 















7 . 7  
- L E . #  










-L6 .4  
-1.0 
1 - 8 8  
-14 .4  
-L3.8 
- t . 5  
-5 .0  
-L9.L 
- 4 . 0  
3.50 
1.1 
- t 9 . 4  
-1.1 
3.66 
5 . 1  
-29.2 
- 8 . 8  
- 
1s .a  
8.80 
3 . 0 4  











13.60 9 .41  
.4ao 0 7 . 5  
- . 4  1.120 6 7 . 4  .e38 1.240 13.4 lS2.3 
-9 .1  .E25 1 0 . 1  .431 1.066 167.3 300.6 
-e.o 1.199 l l O . 0  .344 ,717 ess.1 131.7 
4.19 7.59 1.73 11.43 1 / l / L  t 1 . 0  79 .1  
- .4  1.116 65.3 . t 4 1  1.LT4 Z4.3 15L.9 
- t .1  1.191 110.7 .354 . T I 2  C14.6 145.1  
4 . L L  7.62 5.33 11.53 1/1/L 21.5 100.3 
- L . O  .see oo.1 .437 i.004 i67.e  eo6.r 
4-4000 4-5160 -13L 117.8 
4-¶100 4 -5371 .3  ,264 264.1 
4 - 1 3 I l . 1  4 - 5 5 4 0  .422 66,s 
11.00 9.66 
ATE 8 L441110 (19 J MARS ARRIVAL D 
4-4910 4-1170 ,139 183.8 
4-5170  4 - 5 3 6 0 . 1  .301 266.6 
4-5360.7 4 - 5 4 7 0  ,160 4 7 . 1  
13.66 10.71 
1.1 1.100 96.4 .Le8 l . L 4 0  324.L 529.0 .918 1.5LSA 93.L . 7 1 1  .3 - 1 1 . 7  L9T.O 
-1.9 .593 78.8 ,499 1.03L 163.3 1 7 1 . 1  .917A 1.147 61.1 i . 3 3 6  1.3 t . 6  37 .6  
1.1 1.243 116.7 .465 .e37 P57.9 499.0 .A43 1.226A 115.L ,663 -3.9 -17 .1  LOl.5 
3.17 6.13 6.76 16.17 C/l/L 39.6 28.4 9.9 .19L 11.6LI  3.1 SlL.6 -1.1 69.lL 
4-49LO 4 - 5 1 7 0  a126 168.1  
4-0564 .L  4 - 5 4 6 0  .516 $ 3 . 0  
lI.3L 10.L4 






, 14.11 L / l / L  3 1 . 9  36.4 
1.L43 331.4 1L6.L 
1.044 166.3 L63.t 
-914 L58.1 103.L 
C l l l t  36.9 38.0 
1 3 . 7 4  10.20 
4-4940 4-5170 ,135 1 5 9 . 3  
4-'1110.1 4-5500 , 452  62-3 
1 3 . I l  9 .19  
4-4B50 4-5170  ,103 166.1 
4 - 5 1 I C . 4  1-1510 . 4 2 7  66.0 
4-4960 4-1170 ,102 132.5 
4 - 3 1 7 0  4-5.974.1 . E 5 1  L O T . ?  
4-9314.1 4-5SLO .410 66.6 
12.87 9.19 
4-5110 4-5370 .1  . s i r  ~ 0 1 . 5  
a - 5 t r o  4-531t.1 . t oo  m r . 1  
1 r . w  0.31  
- 1 . 1  1.114 60.1 .LtO 
-2.5 .32L 61.6 .438 
-.9 1.P11 110.9 ,362 
a.61 1.01 5.75 13.18 
I (.?.(IC 316.1 520.1 
,174 L18.4 519.1 
j 1.071 166.8 L91.7 
I 11112 3 4 . r  49 .0  
' 3 .4  - 1  .6  30L.E 
, e  4 5 . 1  
. 6  L 1 7 . 1  
. o  94.90 
.a 3 0 3 . 5  
,o 4 6 . t  
.I L l 5 . 1  
.9 9S.40 
1 . 5  4 
-3 .1  - E 1  
1321.3  19 
' t . 1  - 6  
! 1.6 1 
I -3.0 -La 
I 3 m . s  r i  
4-4910 
4-5170 
4-93 14 * 9 
4.4980 
4-6110 
4-13 14 .t 
4-4990 
% - e l  70 
1-s1ies.o 



























4 - 5 3 1 4 . E  








1.2St 26.7 160.6 
1.076 166.0 299.7 
.?SO #236.L 542.6 
1111t 33.6 94.1  
,9640 l . 541A 93.6 
,8161 L.536 72.9 
.495 1.016 88.6 
ea.? .399 4.331 
. i l l  152.3 
.cro m 7 . s  
.464 64.3 
i 3 . 6 5  %O.lL 
1.840 38.1 13L.t .9430 1.538A 05.4 
1.060 166.5 C91.0 .531A 1.540 F0.0 
-149 L11.4 153.6 ,459 i .036 60.6  
i / l / L  39.L lLO.5 L4.O ,279 4.601 
0.1 -1c.i 30i.1 
- 3 . 6  -1s.e i m . o  1 . 4  3.9 43.3 
124.9 E9.8 00.00 
'I) J1 
.O 







,134 163.8 .e60 1.504A 31.4 . I  - 1 8 . t  C91.6 
8 . 1  t . 4  40.T 
-3.9 - 1 7 . 1  e0r.r 
99 
8lOPOVER TIME * 0 D A Y 8  1982 INBOUND SWINGBY MI8SION OURATlON : 580 D A Y S  
MARS A R R I V A L  DATE 3 L445180 
99 JUL t ~ e e  - -  . . _ _  _ _  - 
LAUNCH ARRIVE 8?EEOl R A l  OECLl 1 1 V 1 PSI 1 ECCEN SHA THET1 THETL PERlH APHEL PSI  2 V 2 I L OECLL RAE 8PCCOL 
OLPART SWNGBY 8PEEOS R A 3  OECLI I 3 V 3 PSI 3 ECCEN SUA THE15 THE14 PERYH APHEL PSI  4 V 4 I 4 OECL4 R A 4  8CCC04 
8WNGBY RETURN OPEEOS R A 5  OECL5 I 5 V I PSI 5 ECCEN SUA THE15 THE16 PERIH APHEL P 3 I  8 V 6 I 8 OECL6 R A a  8CLCCI 
. - I _ - E V A  -.-OVO_ _LVR--TYPE SUN A SUN RKAPPA - - A  - E INC RAP OECLP C T A  PERlC 
-11.0 -1.8 
-28.9 -2.5 
- 4 . 1  -1.5 
3.18 3.33  
-1.8 -1.2 
-29.1 -2.5 
- 5 . 5  -1.9 
3.5 - . 9  
-LO. l  -2.5 
-6.9 -2.4 
3.03 3.30 
3 . w  3.31 
t.110 8 8 . 1  .213 1.247 
1.209 110.0 .346 .1?1 
1.110 88.9 .El6 1.244 
,829 83.4 ,420 1.068 
1.205 109.1 .337 .765 
1.108 84.9 ,222 1 . 2 3 1  
.629 83.4 .420 1.061 
.azr 83.2 ,424 i . 0 8 5  
(1.73 5 . 4 5  12.16 1/1/2 
a . r i  5.38 12.4s 1/1/2 
i.eni i09.8 , 5 3 1  .reo 





17.6 i a r . 0  




2 5 1 . 1  539.9 
40.5 88.L 
1 m . r  a0o.e 
.SO20 1.513A 93.5 
,504 1.038A 98.2 
23.2 .SO0 4.966 
-9110 1.51% 93.5 
.6ZOA 1.116 73.4 
e5.e .319 4.580 
. a i 3 ~  1.sir 12.0 
.5nr 1.022~ 94.4 
.Ob20 1.512A 95 .4  
.503 l.Ol6A 90.0 
L6.2 ,316 4.410 






1 .351  






3 .4  - 4 . 5  301.5 . 1 5 6  
1 . 4  4.3 4 9 . 1  .4n9 
-2.9 -er.i 2is.s .el4 
~ 3 0 . 3  21.1 05.30 i.4ea 
4-4910 4-5190 .is0 183.6 
13.07 10.45 
4-4920 4-5190 ,118 181.2 
4-siuo 4-53a3.3 . e m  2~2.0 
4-5313.5 4-14ro . s n  5 1 . 0  
4-5190 4-53aa.o . e re  ~ 9 z . z  
4-53aa.~ 4-sdao ,521 1e.a 
1r.m 0.02 
4-4930 4-5190 .lis 191,s r r . 0  2.9 1.105 93.2 ,201 1.254 540.9 538.4 .ore 1 . 4 9 1 ~  90.9 . n o  -1.c -cr .3  301.9 . $ s o  
4-5370.c 4-5190 .480 6 i . a  .I .e 1.234 113.1 ,411 ,810 eso.9 104.9 ,470 i . t a ~  109.6 ,059 -3 .5  - rs .o  c1s.e .335 
1e.34 9.57 3.69 2.11 6.11) r1.80 i 4 . 9 i  w i l e  48.0 33.4 1 3 . 4  .esz 0.564 8.a 3 ~ 4 . 9  8.7 oe.00 i.910 
4-5190 4-1573.2 . m a  292.4 - 2 r . r  -2.2 .e:g 83.8  4 4 2  1.041 112.0 290.4 , 5 8 1 ~  i . s o o  10.3  1.341 1.0 e . @  90.4 . 4 5 5  
4-5373.r 4 - ~ S O O  . 4 5 5  ae.4 -1.0 - . 4  1 .225  112.1 .XIS ,185 260.1 510.0 .489 i . i o i ~  i0a.i ,844 -5.9 -29.0 eie.6 . e m  
4-5190 4-531O.L ,266 292.4 -27.2 -2 .1  .a11 83.2 .456 1.030 111.8 285.5 e l 5 9 A  1.902 68.5 1.331 1.0 2.5 48.5 , 488  
4-4940 4-5190 ,181 216.3 55.9 8.4 1.105 91.8 .205 1.231 349.5 534.8 .983 1.490A 91.3 ,132 -e .?  -52.0 311.4 ~ 1 6 0  
13.43 10.04 4.43 3 . 3 1  6.11 3 . 6 3  14.08 2/1/2 54.9 38.4 16.5 .e90 6.915 13.5 328.L 13.5 93.40 1.134 
WARS ARRlVAL 
10.1 1.3 1.096 96.0 .21 
-26.3 -1.9 .589 81.5 .IC 
3.1 1.6 1.260 117.1 .41 
1 5 . 5  1.8 1.100 94.8 .e¶ 
1.9 -9  1.245 115.2 .44 
3.84 e.64 a.oa a.ao i 7 . c  
-2e.a -c.n ,eoi 62.4 .4i  
3 . n  e . r o  6.11 a.eo 15.9 
-_ IATE : 2445190 ( 8 AUG 198L) 
I i.2~5 325.2 540.8 .sei i . 4 ~ 9  89.8 .7ea .a 
1.001 111.3 214.0 , 5 0 1 ~  1 . m  6 4 . 3  i.321 .o 
v e / i a  54 .1  28.4 7.4 .le4 ~ 5 . 4 8 9  9.0 311 .7  , . 8 5 T  e59.5 496.3 a 4 5 0  l.Lb4A 1le.t) .PO2 -4 .0  
1.230 332.9 538.4 ,911 1.4891 90.4 .?e9 . O  
' 1.010 111.5 200.0 .532A 1 .504  (16.5 1.332 1.0 
.E30 L I S . ?  100.4 .4C4 1.191A 113.1 .e78 - 3 . 7  
L/l/2 50.4 29.5 10.3 .e11 11.094 2 . 0  3L1.4 
-18.a es3.r 
- 1 r . o  rn3.a 
-a.a a a . 3 ~  
r.2 4 a . 3  
- ro.e ~ 0 9 . 8  
1.9 4 3 . 7  
-L1.8 L97.6 















4-5519 .1  
4-5540 
4-¶190 
4 - 5 3 1 1 . 4  
4 - 5 5 1 0  
- 
-1.8 i.ioe ea.? . ~ i o  i.zss 10.0 113.7 .t)r40 i . 4 0 1 ~  
-2.4 .e32 84.8 .415 1.058 112.6 300.1 ,6191, 1.498 
-1.9 1.206 109.3 .335 ,188 259.9 529.2 . 5 1 1  1.OZOA 
3.03  8 .44  5.20 12.48 l / l / Z  41.9 66.1  24.2 .385 
91.1 ,130 3 . 3  
73.5 1.340 1.1 
4.161 2L.8 335.0 
95.3  . e l7  -e .a  
4-4910 4-3200 .128 184.1 11.5 1.4 1,094 95.9 ,212 
12.78 10 .31  3 .82  2.47  5.89 6.49 11.32 
4-5200 4-5388 .3  .274 294.2 -26.5 - 2 . 0  .EO1 83.9 .411 
4-ILOO 4-53a4.a . toe  m4.o - 2 a . o  -1.9 .588 83 .0  .so2 
4 - 5 a a 4 . e  4 - 1 4 1 0  .17r s 2 . r  3.1 1 . 6  1 . ~ 6 8  111.3 .48i 
4-4920 1-5200 .lie 181.0 16.0 1.a 1.098 9 4 . 5  .zoa 
4-53aa.3 4-1.a~ .$s i  5 8 . 4  1.0 .s i.est 111.4 . 4 4 5  
12.21 9.78 3 . 1 0  c.50 5 . 9 2  e.oa ia .12  
1.220 3 2 5 . 4  548.4 .982 1.479 (18.3 
,990 113.0 272.3 .494A 1 . 4 8 1  63 .8  
2/1/2 83.0 25.4 8 . 3  .181 18,324 
1.008 1 1 3 . 3  278.4 .126A 1.485 8 6 . 1  
,839 260.4 499.0 .465 1.212A 113.11 
.e60 zao.2 495.0 ,411 1 . ~ 8 5 ~  1 i r . e  
1.224 333.r 344.2 . S I C  1 . 4 1 1  6 6 . 0  









3.L -3.8 194 .1  .lSL 
.B 1.0 ne.. . E a r  
-e.e -CI.I eia.6 . i n  
a8s.i e4.r m . o o  1 . 4 ~ 1  
90 
SlOPOVER T I M E  I 0 D A Y 8  
- 
ARRIV€-8PEEDl R A l  
SWNGBY SPEEDS R A S  
RETURN OPEED5 R A 5  
PROP -AERO 
4-SZOO ,181 149 .1  
4-5304.9 - 2 8 8  294.0  
1 3 , I t  10.94 
- -  -- 
4-5300 . S T )  a i . 2  
1902 INBOUND SWINGBY YI3aION DURATION II 5 0 0  D A I S  
M A R 3  ARRIVAL DA1E 8 t 4 4 5 2 O O  
10.AUG 1982 
V t I t OECLL R A I !  OCECOL 
V 4 I 4 OECL4 R A 4  8PEED4 
V 0 I 0 OECLO R A O  8PELDO 
INC RAP OECLP E T A  ?ERlC 





- 8 . 7  
4.49 
- z a , i  
- .  
I 1  
I S  
I 5  
O V A  
-1 .2  
-1.9 





P S I  0 
c: 
6 4 . 0  
10 .0  
- 09.0- 








1 1 . 0  
PSI  1ECCEN .SHA W E T 1  THCT2 
P S I  3 CCCEN 3HA THE13 l t lET4  
PSI 5 ECCEN SHA THETS THET6 
v i  
v 3  






4 - 5 0 0 0  
4-5200 
4 -5364 .9  
-. - -. _- 
, 1 4 4  181.1 10.2 
. S O $  295.4 -25 .4  
- 6 3 7  48.2 4.2 
13 .21  10.89 3.98 
. l e 8  ie4.a i r . 1  
.280 e9s.a -25.0 
. i t 4  i07.z i a . 3  
.eo9 2 ~ 5 . 0  -2a.3 
,530 00.1 1.9 
l t . 0 3  9.(11 3.60 
,101 189.1 24.4 
11.04 9.24 3.02 
.1178357.3 3 9 . 2  
.459 70.2 -1.0 
11.51 9-03 3.80 
.583 14.4 3.2 
12.51 10.20 3.81 
.zsa 291.4 -20,s 
.495 a5.4 .I 
. e 4 5  295.2 -2r.s  
WARS ARR 
1.3 1.089 91.2 
-1.9 .sro 83.0 
2.4 1.29e 119.0 
2 . 3 1  I . 1 9  0.91 
1.5 1.093 95.13 
-1.9 , 5 8 1  04.8 
1.0 1 .212  111.5 
2.37 $ . r e  a.39 
1.a i . 0 0 7  94.3 
.Q i . e 5 a  i1s.i 
-- 
- t . O  ,601 05.7 
2.37 s .19  1.91 
. e  













- 1 5 . 4  






-21 * 1 
-4 .c  
-1a.4 
er9. i  ,100 
4 0 . 5  .OS7 
100.0 ,518  
06 .1L .(.I?* 
285.0 ,108 
L05.5 , 4 5 0  
t 9 0 . 0  a 1 0 6  
212.0 ,403  
8 9 . ? L  t . 0 0 0  
49.a  ,903 
8 1 . 4 ~  3.a97 
5c .c  . s ~ c .  












4-4940 4-5210  
4 - S t l O  4-5370 .0  
4-5370.0 4-5500 
4-4970 4-5210 . I 3 4  137.8 - 2 5 . 7  
4-5210 4-5382.J a225 t94.8 mt8.4 
4-5382.5 4-5530 .S90 8 0 . 8  - 5 . 7  
i i . a r  0 . 7 4  3.er 
6-4900 A - I P ~ O  . i 3 4  i 4 z . a  - 8 . a  
4-ISOS.~ 4 - S 5 4 0  82.1 -1.1 
11.40 0.09 5 . m  
4 - 5 t l O  4-5383.L -223 294.5 -28 .5  
, O  - L 3 . 1  L04 .9  , 1 0 4  , , 4  .I 5 5 . 1  - 5 4 1  
I -3.S -81.4 I l 3 . 1  ,413 
b S t O . 1  - O s $  09.4L 3 . E t O  
,740 -.I -CO.9  289.L ,104 
. 925  . 4  . 9  5 1 . 3  , 4 9 8  
.871 - 3 . 8  - t I . I  t l 9 . 3  ,362 
2 . 5  S3L.L 2.4 91.20 L . 5 7 1  
. T I $  - 1 . 1  - 3 4 . 0  t s s . 1  .IO? 
. 3 3 1  . 4  2 . 1  5 9 . 2  . 4 s e  
.ea0 - 3 . e  - e 5 . 0  ~ 2 4 . 7  , 3 1 3  
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i e .3  .359 
PSI r 
PSI  4 
PSI  0 
E 




v e I e OECLL RAL SPEECP 
V 4 I 4 OECL4 RA4 OPEEC4 v e I o OECLO R A E  OPEEOI 
INC -RAP OECLP ETA PERlC 
.reo -r.s -3e.4 215 .0  .lee 
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131.4 3 0 . t  14.1 
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3.3 1.101 01.6 e195 1.222 350.2 552.3 
-2 .1  .e43 90.0 ,400 1.031 160.0 300.0 
-2.4 1.L13 100.4 .321 -713 262.3 531.3 
- 2 . 1  .a11 m.s .404 1.031 i70.0 290.0 
-2.0 I.LIO i01.0 .ssi ,719 eae.7 5 m . r  
2.35 5 .11  4.00 1 t . w  W I I L  1 3 . 7  a9.4 
5 .0  i . i o e  90.1 . i s 4  1.222 359.0 1si.o 
- t . o  i.eoo 100.5 .se i  .me t a i . 3  140.0 
c.01 0.02 4.67 i r . e i  w i t z  14.5 a7.4 
-t.l .M3 90.0 .400 1.037 130.0 300.4 
- _ _  MARS ARRIVAL OATL : 2415230 ( I ?  EL? 1902) 
-11.1 ta2.7 .ii7 
.I 60.1 ,802 
-t3.9 CLO.5 .311 
-.? 91.10 L.053  
-19.t LI.O .110 
.I 61.9 ,464 
-CIA cm.e .ses 
7.4 ue.80 e.aes 
98 
8lOPOVER TlME = 0 OAYI 1982 INBOUND SWfNGBY MIS3fON D U R A T I O N  % 600  D A Y 3  
MAR8 ARRIVAL DATE 2445230 
1 7  SCP l9IL 
4-4930 4-5230 
4-YZ30 4-5385.7 
4 - 5 3 6 5 . 7  4-5130 










4-5366.8 4 - 5 5 4 0  
4-4950 4-5230 
4-5230 4 - 5 3 8 7 . 0  
4 - 5 3 8 t . 0  4 - 3 1 5 0  
4-4960 4 -5230 
4-5230 4-5385.5 






. 2 l l  292.8 














-9 .4  
4 .83  
- r . 3  
3.r2 
2.9 1.100 91.7 ,194 
-2 .0  ,648 92.0 .398 
-2.4 1.211 108.2 ,319 
4.5 1.101 90.2 .193 
-2.0 .e49 92.0 .396 
-2.6 1.212 108.1 .317 
2.41 1.83 4.13 12.16 
P . Z B  1 . n  4.34 12.34 
-. _-.- MAR3 ARRIVAL DATE E 2445240 l2Y OEP 198Ll 
1 . 5  .1.081 
-1.9 .e04 
1.0 1.272 
L.92 6 . 3 3  
i . 6  1.081 
-1.9 .618 





























4- 11108 .e 
A-5240 
4- 5301 .E 
4-5520  
4-YL40 
4 - 5 5 5 0  
4-5240 






8 3 . 1  -4 .4  
1 * 8  
































e / i / e  . m  264.4 9e r
1.219 348.1 
1.029 180.5 
, r n  204.2 
Z t l / Z  94.3 
1.219 318.0 
1.031 188.6 









l Y . 2  
1.463 
1,4340 
I . O l l A  
.382 








1 .453  
1.4560 
1.016A 
. 4 4 1  
84.0 .reo .o 
12.4 1.335 -.O 
102.1 .a43 -2.5 
8.892 14.8 345.9 
84.5 .mi - . 4  
rs.5 i . 3 3 8  - .o  
1.010 i r . 6  340.e 
04.9 .rei - 1 . 1  
14.2 i . 3 4 0  - . o  
99.0 .a34 -2.3 
9 5 . 1  .a28 -2.2 
5.258 20.0 310.0 
85 .1  ,181 - 2 . 3  
7 4 . 5  1.340 - . O  
01 .0  ,824 -2 .1  
4.912 ~ t . 2  350.9 
-23.6 274.8 ,106 
. 4 0 7  
,046 
* 104  
,387  
.112 
1 . 9 3 3  
, 1 0 4  
-165 0 
e . o w  
. 3 r 3  * 
1.836 
- . i  6 r . o  
-20.4 235.1 
14 .8  9 4 . l D  
. l o 6  
. e l 3  
.307 
10.47 
i 9 o . r  eo .s  
290.8 -28.5 
86.8 -6 .0  
o . i r  
t . 1  
-1.9 















e 6 1 S A  









290.2 -26 .6  









2 . 5 5  
8. r 
- 2 . r  
1 . l oo  
,654 
1.217 
8 . 1 2  
91.0 
9 4 . e  
108.1 




i o r . 0
562.4 
527.9 













-39 .9  264.4 
- . 1  8 6 , 4  
A 2 0 . 3  226.4 
2 i . r  9 5 . ~ 0  
4-5240 
4 - ¶ 3 6 0 . 8  




10 .45  
1.101 
, 6 5 5  
1.214 
5 . 7 7  
,914 
,1301 
















4 . i r  
4-1250 










i o . )  1.1 1.092 v 6 . r  , L ~ ’ J  1 . 2 1 3  320.7 1ro.7 
-2a.e -1.0 96.1 . re i  1.007 18e.s z m . ~  
-2.8 -1.0 1.238 111.0 .37L . e l 2  264.8 508.I 
3.92 L.54 5.96 4.90 14.08 L/l/t 113.4 34.8 
1.091 91.1 .LO8 
.e13 96.4 ,409 
1.66 4.73 13.37 
i.e30 io9.r ,348 
1 .474  62.3 
1.4310 70.9 
1.114A 106.4 
. 3 i r  0.409 
1.466 83.0  
1.4520 72.4 
i . o r r i  103.0 
,361 0.929 
4-4920 
4 -5250  






- 4 . 1  
























L / l / Z  109.0 
1.218 338.0 
l.Ot4 190.0 
L / l / L  1411.4 
1.219 341.1 
1.030 190.4 
. w e  t81.O 
L/llt 104.0 
. r ~  ~ 8 1 . 1  
969.1 
294.8 




. s t 1  
18.8 






t l . 3  











4 - 8 t 1 0  
4 - 8 O I O ,  8 
4-5250 
















1.098 93.6 .I99 
.e18 98.1 .399 
i.L24 100.7 a329 
9.80 4.61 1C.01 
1.100 9L.l .IO¶ 
*88L 96.8 ,393 
8.11  4.ilS 11.41 








S I . @  
e104 18I.8 
.LLO C88.3 
01 I C * #  
,848  8 , O I  
99 
OTOPOVER TIHE * 0 D A Y 5  
--_ -- 
LAUNCH ARRIVE OPEEOl R A 1  DECLl 
DEPART OWNGEY SPEED3 RA3 DECL3 
OWNGEY RETURN EPEE05 R A 5  OECLS 
1962 INBOUND $WINCE\ 
_- - - -- -- 
I I V 1 PSI 1 ECCEN- SHA THE11 
I 3 V 9 P S I  3 ECCEN SHA THE13 
I S V 5 P S I  3 ECCFN SUA T W t T ' I  
UIJSION DURATION I 600 D A Y S  
MARS ARRIVAL DATE 8 t r l . I I 2 5 0  




KAPPA - A  
P S I  e 
P S I  4 
p s i  a 
- E .  
a0 .4  
0 6 . 2  
1 4 . 3  
4.961 
V 2 1 e OECL2 R b 2  3PEEDP 
V A 1 1 OECLI R b A  SPEED4 
V 0 1 6 OECLO R A a  8PEEC6 
1NC RAP OECLP ETA PCRIC 
.. - _ _ _  
DVA E V A  O V D  EVR--~Y_PE su i  A 
-1.0 .ea2 86.6 ,393 1.030 190.4  
4 . 8  1.102 69.0 ,193 1.216--6.3 
- 3 . 1  1.213 101.9 ,314 .172 263.0 
2.W 5.94 4.13 le.15 2/1/2 101.0 
- _  





- 3 . a  - 4 1 . 0  eai.3 . i t 7  
23.0 353.4 e 2 . s  0 4 . 0 0  1 . 7 2 1  
1 .340  - . 2  - , 3  1 0 . 4  , 3 7 2  
.824 - 2 . 1  -26 .2  210.5 .167  
161.7 0.5 
9 - 1 1  4.c7 
eee.5 -29.0 
7e.e  - 1 . t  
1.1 
"1.9 - .4 
c.93 
1 .7  
-1 .e 
-1.1 
c . n  
I .e 
-1  .e 
-1  .e 
c.59 
c .o 
-1  .e 
-C.O 








m . 4  99.0 
1.25e l l L . 5  
1.09t 97.1 
1.C41 111.0 









.eat  9e.c 
1.~33 ioe.~ 
.6ee 99.3 i.eeo i0o.e 
5 1 0 . 1  











. a e A  
. p o i  
  ate^ 
. s i t  
13.C 
. e O l A  
.see 
,913 




.1  -90.1 
-1.1 
- . l  
-e1 .e 
- 1 . c  
-c7.4 
-20.9 
- 1 . 4  
11.0 
- 1 . 5  
-c9.1 
14.9 
-99 .  0 
-c9.4 
19.5 




- % . e  
- . 4  
- 3 . 1  
343.7 















e m . 7  -co.e 
01.0  -4 .5  
0.70  8.19 
1 w . e  1e.o 
coc.7 -co.e 
90.8 4 . 1  
e.44 8.05 
I 0e.e -?.e 
e.ce 3.50 
e0s.o -ee.4 
1 9 3 . 1  cc.0 
co1.9 -e9.9 
,121 
. t e e  
,409 
. t i?  
e.104 
. i t a  






















514 .1  
269.9 
$ 0 5 ,  1 
33.5 





5 l r . 9  
e94.e 
4e.9 
t 1 1 . 4  




t 4 0 . 0  
7 r . t  
oe.40 






5 1 . 5  
- .e  
- .4  
-C .O 
i 5s .e  
191.t 31.0 
C 6 1 . 5  4 0 . 9  
' 94.0 -e.o 
I e.24 3 . 5 1  
,100 1ee.e 1.3  
.c5a eoi.9 -ce.c 
io.oo i o . o e  4 . 4 ~  




c . 0  
- 1 . 1  















1 . 4 7 1  
1.4560 
.404 





01 .e  
5 . 9 1 7  






4 - n t 1 0  4-539c .1  
4-saea.4 4-5550 
- MAR3 ARRXVAL DATE S C441COO ( 8 Hw 180Cl .- 
100 c 
iooe  INBOUND WINGBY 
-. - _.__ _ _  
I 1  V I  
1 3  v s  









































THETL PERIH APHEL P S I  L V 2 I L OECLP R A C  3PEECL 
THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 R A 4  OPEC04 
THE16 PERIH APHEL PSI  0 V 6 I 6 OECL6 R A 6  OPEECO 
SUN R KAPPA - A  E INC RAP OECLP ETA ?ERlC 
I_ - 
581.5 .933 1.503 79.4 a703 . 3  -02.2 L 8 4 . L  .I56 
291.8 .586A 1.4830 1 0 . 0  1.341 -.6 -2.4 72.8 .A41 
1503.3  , 5 1 1  1.139A 107.9 .6?1 -L.7 - L ? . 4  231.0 . s lQ  





1.097 96.6 -220 1.220 321.9 180.3 .952 1.489 8 0 . 3  ,704 
a692 101.9 a421 1.047 204.6 297.1 . 6 O l A  1.4880 r 2 . 6  1.348 
1.236 109.7 e 3 5 1  .910 267.0 509.1 ,528 1.095A 104.5 .e57 , 8.46 1.87 13.63 2/1/2 131.5 56.6 16.9 ,357 6.798 0.0 
- 0  -23 .9  267.0 
- , e  -P.6. 1 3 . 3  
- 2 . 3  -20.3 c41.4 
3 s e . i  1 . 1  o0.30 
- . 3  - 9 5 . 9  ee9.5 
- . e  - e . o  I S . ?  
-2.0 - m . 9  ~ 4 5 . 1  
314.4 10.3 9 f . 4 0  
I .9 
- 1 . 7  
- e . %  
e.eo 
4-4940 4-5e6O ,100 199.7 11.7 
4-5280 4 - 5 5 9 3 . I  .250 211.6 -28.3 
4-5595.7 4-5140 .SO0 96.1 - 7 . 6  
l t . 1 0  9 .so  3.63 
L.1 













1 0 7 . 7  
.LO3 1.224 340 .1  178.L 
,404 1.064 206.4 304.9 
12.52 L/l/2 127.e 52.9 
-198 1.224 349.5 177.1 
,401 1.069 206.9 301.0 
.304 ,783 266.9 530.0 
12.20 2/1/2 121.7 85.9 














75.5 1 . 3 5 4  
94.3 .os4 
4.714 15.0 
-.I -28.3 L I 1 . 0  - . e  - e . o  74.0 
-1.8 - e 9 . 2  245.0 
356.L 12.5 90.10 5.87 
Q1.7 4-4950 4-5280 .IO1 197.4 22.6 
4-5280 4-5394.7 ~ 2 5 6  271.3 -28.3 
4-5594.7 4 - 5 5 5 0  .317 98.0 -9 .1 
11.95 9.PO 3 . 8 ?  
4-4960 4-5200 ,102 193.1 31.3 
4-5394.0 4-5560 a355 98.6 -10.0 
11.08 9.20 3 . m  
4 - 5 ~ 8 0  4 - 5 ~ 9 4 . 0  .ea6 271.3 -eo.3 
- 1 . 2  -31.4 e r 3 . e  
-.6 -3.1 r A . 1  
-1.7 -29.0 t 4 1 . 0  
317.5 14.L 98.30 
- .6  -3.1 74.1 
-1.0 -35 .0  e74 .3  
-%.a - e r . s  e3e.s 














. 3 ¶ ¶  








4-3393.6 4-$510  
~ 1 1 6  190.2 40.4 
.258 271.9 -26.3 
.SI9 97.6 -10.6 




6 . C  




- 1 . 1  
- 1 . 1  
3.31 
1 .s 
- 1 . 4  
-2.1 
3 .11  
-1.1 
-- 
-3.1 -41.9 175.1 -.a -2 .9  1 4 . 0  
-1.8 -91.9 L2O.O 
357.9 16.0 90.00 
1-4000 4-5ZOO 
4-5280 4-S368.7 
4-5366.7 4 -5580  
-5 .4  -52 .0  e m . 3  
-e .s  -20.6 m o . ~  
- .6  -2.5 72.9 







. l S l  191.8 51.2 
,268 214.6 -2s .e  
.426 OL.6 -10.6 
1 3 . l r  10.00 4.05 
-- 
I 1 . m  88.9 . e o ~  1.219 i o . ~  eis.3 ,9140 i . 4 6 4  01.9 ,703 
I .e88 105.9 -427 1.041 204.0 294.1 .I971 1.4660 r 1 . 1  1.344 
I l . 2 1 1  110.1 ,355  .I70 2 5 8 . 1  560.2 ,491 1.043 79.6 e 8 2 7  
6 , S S  5.94 12.98 W l / 2  119.7 lZ6.6 21.1 .a32 5.457 23.6 
- HARE ARRIVAL DATE = 2445290 (16 NOV 106CI 
4-4920 4-5290 
4-5L90 4-5301 .t 
4 - 1 S 9 1 . L  4-5520 
,152 201.1 1.5 
,301 209.4 -27.8 
* 4 1 1  91.6 -4.6 
14.23 10.06 4.07 
4-4930 4-5290 
4-¶290 4-5393.3 
4-5393.6 4 -5530  
,130 203.1 1.6  
.e96 268.4 -21.7 
.386 9 5 . 1  -6.4 
13.67 10.51 3.64 
- . 3  - m . e  t70.s 
-1.a -7 .4  7 3 . 1  
-1 .9 -20.6 246.9 
515.0 0.1 9 0 . 1 0  






4 - 5 1 9 5 . 0  4-5540 
*-reso 4-seoa 
.+it00 4-1300.1 
4-5396.1 4 - 5 1 5 0  
4-4960 4-5290 
4-1896.4 4-5560 





4-5eeo 4 - $ 3 9 1 . ~  
I-SLOO 4-5301.8 
.114 203.3 12.0 
.e95 267.1 -L7*7 
. 361  97.6 -1.9 
13.30 10.21  3.60 
. l o 3  2oi.s 18.1 
.e91 207.1 -27.6 
.355 99.6 -9.L 
11.09 10.13 3.59 
2.G 
-1.e 







, 3 5 5  
. I  1 s  
1.614 
a 1 0 1  197.6 C 5 . 8  
.E91 200.9 -L7.8 
, 8 5 1  100.7 -10.2 
3B.04 10.10 3.17 
. l o #  1 9 3 . t  34.0 
. L O L  rer;a -e7.7 
.361 100.1 -10 .7  
13.11 1 O . t O  3.63 
e.4 
- 1 . 5  
-3.0 
L.93 
3 . 3  
- 1 . 4  
-3 .8  
L.94 
-1.7 -ss.a ~ 1 4 . 9  
-1.0 -3.0 73.7 
- 1 . 5  -LO.O e3e.s 
~ 6 . 6  1 3 . 3  oo.ro 
- L . 5  -36.1 L15.7 
-1.0 -3.7 73.7 
-1.0 - t s . 1  L24.4 
356.6 15.0 96.LO 
-4.0 -41.2 L16.1 
-1.0 - 3 . 3  I3.5 
811.1 16 .L  94 .10  
- ) . I  -ci.7 ~11.4 
4.4 
-1.1 
- 3 . 0  
3.11  - WAR8 ARRIVAL OATL 1 L4453OO ((6 NOV 198tI 
4 - 4 9 5 0  
4-5300 
4 - t a 9 r . 6  
L.1 
-1 .5  
- L , O  
a . e o  
4-4940 
4-1800 
4- I l 9 6 .  1 
L.4 
-1.1 
-8 .0  
3.11 
-1.1 -3L.O t r 0 . 4  
- l . L  - 4 , s  YL.1 
858 .9  10.6 lOC.40 





- 1 . 5  
- 3 . 3  
3.1@ 
101 
8TOCOV~R T I M E  s 0 DAY3 1982 INBOUND 8WINGBY 
- .__-_ 
LAUNCH A R R I V E - 6 E E O l - - R A l  -0ECLl-i- 1 -'V 1 - P S I  i ECCEN 8MA W E T 1  THE12 -PERIH -APHEL - P S I  t V 2. I L OECLL R A C  OPEEDC 
DEPART BUNGBY WEE03 R A 3  OECL3 I 3 V 3 P I 1  3 ECCEN SMA WET3 THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 R A 4  EPEE04 
8WNGBY RETURN 4PEEOI R A 5  OECL5 I 5 V 1 PSI  5 ECCEN 3MA THE15 THETI PERIH APHEL PSI  6 V 6 I 8 O E C L I  R A I  W E E 0 6  
- - - -  PROY-AFRO-OVL OVA E V A  -0~D-EVR-TYPE SUN A-SUN RAAPPA- - A -  - E - INC RAP OECLC E T A  CERIC 
.1e2 




1.113 . 1 80 
. 439  
.e12 
1 .os2 









-4 1.087 100.3 ,253 
- 1 . 5  1.203 110.2 .349 
-2.a ,624 0o.a .433 
3 . m  6.49 1.77 12.aa 
.s i . 0 ~  99.z ,246 
-2.1 .a25 80.7 ,431 
5.24 6.64 5.73 12.43 





4 - 5 1  70 
*-BE r 4 . 1  
4 - 4 0 9 0  
4-1170 
4-5s 74 .a 
4-5170 
4-5510 




. ( - g i r o  
4-5314.0 
4-1130 
e .a  
4.7a 
-2O.O 








a.  7 
.I 
-1.1 - .9 
e. 74 
* e  
-2.8 
-1.1 
2 . d l  
.(I 










a .24  
, .a27 I 1.090 
1 1.202 
8 . 3 1  
101.3 
110.9 
5 . ? 3  




e 2 . 0  
5 . 5 0  


















l . L l 5  304.8 
wit2 a0.s 
i . 0 7 a  i t ~ 0 . 9  
. r e 7  218.3 
i .oro 1ao.s 










I 8 0 . 3  
I z 9 a . r  
I 1 3 5 . 1  
! r 4 . r  
I 500.8 










2 8 . 1  
. O O ~ A  
. a i  IA 
.701 
1 .351  
.e23 
19.0 
1 . 3 5 L  
, 4 1 5  
t l  .9 
. T l O  
1 . 3 5 3  
24.4 
. roe  
.eo9 
1 .e 
1 . 5  
-3 .1  






- 3 . 0  
3L8. 1 
1 . a  
- 1 5 . 3  
4 . 8  
19.0 
5 .0  
- L 8 . 5  
L l  . O  
-18.1 
5.L 
- 1 5 . 0  
L 4 . 4  
-25 .a  
- 1 5 . r  
r r 4 . 7  
21r.1 
e8e.o 
2 i s . a  
r a o . 0  
4a .a  
ro9.9 
4 5 . 3  
94. 90 
43.t 
9 5 . 4 0  
95.30 
102 
ITOPOVER T I M E  S 0 D A Y 0  MIIOION DURATION rn 040 O A Y I  
M A R 1  A R R I V A L  DATE 1 t 4 4 5 1 8 0  
1002 INBOUND 5WINGBY 
.9 







- c . 4  
L.5O 




-e .4  





































3 3 I . O  
-- 
-15 .0  
3 . 2  
-ee.e 
1 r . e  
-19.8 
- w . e  
eo.* 
-1e.5 
3 . 1  
-er .r  
r t . e  






t 5 . l  
5 . I  




1 1 4 . 5  
52.e 
t e e .  r 
ee2.4 
94  A 0  
95.10 
eel .o 
53 .4  








c 9 3 . t  
OL.90 - 
6-aeeo 4-5200 
4-seoo 4-5319.  
4-5379.3 4-5520  
,183 
. w e  
.*or 
. 1 se 
i i m  
.ser 
12.04 
. e32 . 39e 
,144 
,230 
1 1 . 4 3  
e97.5 518.1 
114.3 z 9 t . e  
eei.0 514.0 
90.4 4e.9 
1 310.9 5 5 1 . 8  
210.9 521 .3  
' 7 4 . 5  se.3 
114.8 eoo.7 









, 5 4 7  
. l l S  
. 3 8 7  
, 1 7 0  
. 4 7 t  
.e29 
. t o e  
4-4+20 4-5200 
L - ~ Z O U  4-53e4.9 
4 - 5 5 1 4 . e  4-5seo 
4 - 4 9 2 0  4-5200 
4 - 5 2 0 0  4-5373.9 
4-9873.9 4-5seo 
- 
4-4e50 4 - 8 e i o  
4-5210 4-1573.0 
4a5373 .0  4 - 5 4 9 0  
1 .e  i . o m  94 .5  - e . i  .et(  05.e 
-3 .e  i . i g r  1 i e . e  
1.1 i.oee 105.3 
-P.O .si2 0e.4 
3.14 e.55 5 . e ~  
2.50 5 .92  5.94 
MAUS ARR1 - -- 









, I  
-21 .9  L94.3 , 116  
1 . 5  4 e . s  , 5 7 3  
-11 .5  1 1 8 . 5  ,319 
35 .7  es.4~ 1 .011  
- t 1 . 9  e 9 4 . 3  ,118  
e . 2  5 3 . 0  , 4 6 5  
- 1 e . 5  188 .z  .e40 
30.9 e 8 . n  i . i o c  
- 1 e . 1  e w . 9  .140 
1.)  s 4 . 5  . 4 9 s  
-LS.5 210.0 -55.9 
4 . 9  91.50 L a 3 1 9  









MII9ION DURATION S 0 4 0  D A Y S  
W A R 1  ARRIVAL D A T C  LO B 
A U O  t 4 4 5 t l O  l 9 8 t
v e I e o m . 2  tut w x c e  
V 4 I 4 OECL4 R A 4  IPEEC4 
v o I o OECLO R A E  w E E o e  
INC --RAP OLCLP CTA PCRlC 
. m e  .I -LO.O e w . o  . l oo  
1.343 .I L.L 59.0 .so0  
. a i #  -C.I -21.5 211.0 , i r e  
2 5 . 1  3 4 t . 4  L 5 . 5  94.10 1 . 4 0 4  
. -  
- _ _  
.- MARS ARRIVAL OATE 2445220 ( 1 OEP 190L) 
11.0 




I -4 .3  
' 4 . 8 4  
4-4000 4-5220 .IO9 172.9
4-58?20 4-5302.4 ,224 294.7
* 11.92 9.37
4-4090 4-5220 ,100 111.1 
4-52tO 4-5304.1 . E l 9  (94.4 
11.39 0.95 
4 - 1 ~ 0 z . 4  4-5520 ,407 8o.a 
4 - ~ 3 0 4 , i  4-5530 .sou 02.a 
i L . 2  1.0 
-0.4 -2.a 
-m.i -2.1 







. 5 . 7  j 1.20 
1 1.09 
I O 3  
i 1.20 
5 . 1  
H - 
4-4000 4-5230 .e59 103.4 13.3 1.4 1.012 104.6 .e93 1.192 280.4 513.6 .E42 1.541 17 .0  .14L 1 . 7  -13.0 L42.5 ~ 1 0 0  
4-5230 4-1370.1 ,230 994.9 -27.3 -9.0 .e20 911.9 ,431 1.003 161.1 285.0 .%$A 1.4400 09.4 1.320 .L -9 61.9 a 4 0 4  
14.13 10 .77  5.64 3.30 0.11 5.13 14.00 2/l/L 125.1 32.5 1L.O ,919 9.593 7.4 331 .9  1 .4  92.00 1.391 
4-5370.7 4-1500 ,404 r 3 . o  -1.0 - . 4  i .mo  112.3 ,394 . a i 0  263.2 m 4 . e  .496 1.141A ioo.1 .e05 -3.2 -25.0 t2e.1 .sts 
4-4900 4-BZSO ,149 103.1 10.4 
4-5250 4-1500.0 .el2 L92.9 -20.0 
10.00 0 . 5 7  4 . 0 1  
4-4910 4 - 5 t 3 0  , 130  100 .4  12.0 
4 - 5 L I O  4-$307 .0  ,211 L92.0 -LO.O 
4-5307.0 4-1510 . 3 ? 4  0 7 . 1  - 0 . 5  
4-5300.0 4-1540 .si0 oe.e - 7 . 3  
1 o . m  o,ar 3.03 
1 . 5  1.000 97.5 
-2 .0  .e40 92.0 
-L*4  1.215 1 O O . l  
2.41 5.03 4.54 
1.9 1 .091  90.1  
-L.O .a49 9L.O 
-I . (  1.LlL 101.1 
e.34 5 . 7 0  4 . 5 3  
4-4800 4-5240 
4-5240 4-5309.L 
4 - 5 5 0 5 . ~  4 - 5 5 ~ 0  
l T 5 . 4  10.4 
Lei.¶ - t o . 3  
03.7 -4.4 
9.44 4.15 
1 . 5  
-1.9 










1Ol.L .254 l.LO2 
93.0 .409 1.010 
109.7 .341 .re5 
4.0s 13.2. L f I / L  
290.0 512.0 -090 
185.0 894 .1  .602A 
L84.S 514.1 -119 
12O.L 49.4 11.1 
306.6 510.1 ,921 
1OO.L L90.3 a 6 1 S A  
114.5 50.9 lS.6 
204.4 5~0.o .5e1 
1314.4 500.4 
1100.5 300.1 
' 109.1 OL.7 





1.4350 7 3 . 5  
1.045A 09.0 
. 4OL 3.610 
.SOL 6 . w  










4 - 5 3 1 7 . 1  4-5530 
. 1 7 7  




t 9 0 . 0  -LO.$ 
00.0 -0 .0  
0.94 4.87 
104.4 10.0 
I LOO.3 -LO.T 
89.0 -7 .4 
1 6 - 5 1  4.09 
107.0 11.4 
I 90.1 -0.6 
0.35 3 * 6 ?  
































.LO9 . so9 
10.14 
. l l l  










a .  340 
1.1 
-1  -9  
- t . 7  
L.41 
4-49t0 4 - 5 t 4 0  
* - I t 4 0  4-5301.0 
4-8307.0 4-5060 
' 190.0 14.0 









i . e i i  
104 
8TOPOVER TIME x 0 O A Y 8  
-. -. ._ . __ 
LA'JNCM A R R l V E  8 P E E O I .  R A l  - 0 E C L l -  
OLPART 8UNGBY 8CEEO3 RA3 OECL3 
IUNGBY RETURN I P E E O 5  R A 5  OECL5 
RAZ .6CELCC 
R A 4  9cEED4 
R A O  8PEECI 
ETA CERIC ~- PROP- AERC-OVI.. 
4-4930  4-1240 ,106 190.1 20.3 
4-5240 4-5383.1 .E24 292.2 -28.0 
4-5303.1 4-1510 a 4 3 1  84.3 -9.9 
10.75 6 . 4 5  3.61 
E18.6 e104 
66.1 ,431 
199.8 .924  
69.6L 1.461 
t4r.i . i r s  
66.1 .436  
233.9 .PO2 
03.80 C . 3 6 5  
,211 171.9 11.2 
,436 81.5 -2 8 
14.06 10.40 5.50 
,221 289.2 - m . ~  
4-4870 4-5250 
4-5210 4-5384.0 
4-5384 .0  4-5510 
4-4660 4-5250 
4 - 5 2 5 0  4 -5306 .5  
4 -5386 .5  4 -5520  
4-4800 4-5250 




4-5389.9 4 - 5 5 4 0  
,139 109.4 10.5 
.2iO 286.8 -26.9 
,365 92.3 - 8 . 1  
10.06 0.40 3.92 
4-4920 4-5250 .izi i9i.r 13.3 
1o.u 8 . 2 7  3 .14  
4-5250 4-5389 .B  ,211 286.6 -28,P 
4-5389.9 4-8560 .3?2 92.1 -9.6 
4-4930 4-5250 . l o 8  
4-1250 4-5364.1 .321 
13.33 
4-4950 4-5210' . lo6  
4-5366.1 4-1510 .406 
10. I2  
4-5314.1 a - s ~ r o  . r i 3  







88.8  -10.1 
' 8.35 3.63 
4-4860 4-5260 ,230 178.6 9.4 
1-5eeo 4-53er.r .e27 283.1 -ee.s 
4-53er.r 4-ss~0 .409 8 7 . 0  -4 .5  
13.67 10.05 1.18 
4-4090 4-5260 ,197 183.4 8.8 
4-5260 4 - 5 3 8 O . f  .E22 282 .1  -28 .8  
4-5369.1 4-5530 .388 90.3 -6.1 
12.64 9.43 4.65 
4-5260 4 - 5 3 9 1 . 1  . e l9  281.9 -28.9 
4-4900 4-eeeo . io9 187.1 0 .5  
4-130i.c ~ - S S ~ O  .3ro . o e . s  -1.6 
11.90 11.98 4 . 2 1  
1.7 1.082 102.7 ,275 1.204 294.1 580.0 .e73 1.535 
-1.8 ,662 99.2 .410 1.020 193.7 294.8 .80lA 1.4380 
-1.8 1.233 109.1 ,349 .803 261.7 5 1 1 . 5  a522 1.0QSA 






r3 .6  
100.1 
6 . O Z 9  
8 0 . 5  
1.360 
r 4 . 5  
96. r 
. m i  1 . 2  -11.5 ~ s 0 . 0  . i r e  
.e50 -1 .4  -28.4 239.8 , 2 1 7  
1.338 - . 4  -1.4 Y 1 . l  .409 
Il.6 349.6 11.3 95.10 C.184 
.re9 .9 
1.339 - . 4  
14.6 351.0 




,710 . r  
-18.1 tw.3 ,153 
-1 .3  1 1 . 7  .see 
-29.1 2 4 I . t  .e20 
14.2 95.90 C . 0 3 0  
-eo.1 260.8 .136 
-1.6 12.2 ,310  
16.5 96.40 1.921 






4 - 5 1 5 0  
. i 4 6  191.2 
.362 94.3 
11.39 8.68 
.zir eei.5 9.4 -28 .9  
-6 .6  
4 .OO 
11.7 
-26 .9  




-10 .5  
3.S5 - _. 
8 . 5  
- e a .  6 
- 4 . 6  
5 . 4 6  
7 . 6  
-6 .2  
4 . 8 1  






4 - 5 5 6 0  
4-5260 
4- 5369.3 




11.01 6 . 4 T  
,111 194.6 
.e23 232.9 
.39D 9 2 . e  
10.96 8.46 
,249 180.5 
.e41 918 .8  
. 4 O S  66.6 
14.83 1o.n 
,211 165.3 
. t 3 r  211 .7  
.SO6 91.9 
13.59 10.00 
- . . __ - -. 
1.8 1.096 95.3 
-1 .8  .or3 99.4 
-3.1 i . e i 5  ior.6 
2 .59  6.01 4.68 
2 . 0  1.098 94.0 
- 1 . 8  . m r  99.3 
- 8 . 5  1.211 108.8 
2.50 5.92 4.61 
M A R 3  ARR 
1.9 1.082 103.6 
-1.6 1 .235  109.7 
1.8 1.086 101.5 
-2.1 1.229 106.6 
1.8 1.090 99.1 
8.23 6.64 5 . 0 7  
-1.8 . ar4  ioe.3 
4.11 r.51 5.26 
-1.1 .eo1 102.4 
3.60 r.oo 1.14 
-1.1 . e m  102.4 




























2f l f  2 





















115 .1  112.4 
m 5 z r o  (21 c 
291.0 592.9 
i 9 o . r  291.6 
266.4 510.2 




135 .1  41.1 
200.3 303.0 
266.5 523.6 










)ri 196~) - 











.e92 i . w r  
.o 
- . 4  
-1 .B 
311.4 
- .4  
- . I  














1 1  * e  
210.9 
92. eo 
r c . 3  
113.0  
19 .4  
240 .9  
9 5 . 6 0  
256 .6  
r3 .o  
2 4 3 . c  
96 .  50 
13.4 . 






1 * 762 
.116 








, 386  








4 - 5 1"'. 3 
1.1 
- . a  
-e.4 
351.1 
1 . o  - . e  
-0.1 
355.4 
* e  




- 8 . 0  
- e a . *  
9 . 5  
-19.1 











4-5388 . 8  
4-51LO 
4 - 5 2 7 0  
4-5390 
4 - 5 5 1 0  
4-4300 
4 - 9 2 1 0  
4- 9390.  S 
r r . 8  .7?1 
1 3 . 1  1.343 
5.911 13.1 
100.8 .e43 
~ - A O O O  4 - s e r o  ,180 io9.6 r.3 
4-1210 4-~392.1 ,234 e r 6 . e  -2e.r  
4-539e.5 4-5540 ,369 94.5 -1.1 
12.12 9.49 4.42 
4-4910 4-1210 .154 193.3 7.9 
4-5210 4-5393.4 .z32 271.3 - 2 e . r  
4-9393.4 4 - 5 5 5 0  .35S 96.2  -9 .0  
1L.lO 9.12 4.09 
79.2 . r r 6  
74.1 1 . 3 4 6  
9r.e .e36 
5.308 1 1 . 5  
,104 196.5 19.3 
.269 288.B -21.3 
. m r  7 1 . 1  -10.0 
ie.61 10.01 3.80 
. 1 22 
, 681  
,218 
* 1 2L 
,411 
.2?0 





. a t r  
e.e 1,101 92.8 
-L.O .618 102.3 
- 1 . 5  i . 2 O i  118.3 










- WAR8 ARRl 
1.8 1.090 100.3 
-1.6 .?OS 106.8 
- L . I  1.L26 101.7 
3.61 T . 0 1  1.67 
.194 191.7 6.0 
. Z I ~  m . 8  -18.3 
,868 98.1 -7.6 
18.b9 1 0 . t 8  4.81  
105 
WI33ION DURATION S 640 D A Y S  8TOPOVER TIHE 8 0 O A V 8  1962 INBOUND SWINGBY 
LAUNCH ARRIVE-IPEEOI R A l  -OECLl'-I 1- V 1 P S I  1-ECCEN SHA THE11 THETP. PERIH APHEL P 3 I  L V L I L OEC 
DEPART LWNGBI )PEE03 R A 3  OECLS I 3 V 3 PSI 3 ECCEN SHA THE13 THE14 PERIH AFHEL PSI  4 V 4 I 4 OEC 
LUNGBY RETURN 6PEEO1 R A I  OECL1 I 1 V 1 P S I  5 ECCEN SMA THE15 T H E T I  PERIH APHEL Pat  6 V 6 I 6 OECL6 RAE 6CEEO6 
- -  --. -- PROP AERO_-OVL -DVA -EVA - 0 V O  --EVR TYPE 3UN A SUN R %PPA----A - E ,_ INC RAP OECLP ETA PERlC 
.S -LE.* 264 .2  ,150 
4-5394.7 4-3150 .317 06.0 - 9 . 1  -L*8  1.222 107.1 .SO4 ,703  L66.9 130.0 . I41  I.02lA 9 4 . 3  - 1 . 7  - l ! O . O  241.0 . I t 2  
U A R I  ARRIVAL 
. -_ - 
4-4910 4-1210 . i o 1  1 9 5 . 5  6 . 3  i . 6  1.004 9 8 . 4  .e34 i . 2 1 0  313.2 wi.1  .e33 1.503 79.4 . 
4-5280 4-1394.1 .e56 271.3 -P3.3 - 1 . 6  .706 101.6 ,401 1.009 206.9 307.0 .640A 1.4910 1 5 . 1  1 - * a  - 3 . 1  7 4 . 1  .31? 
13.18 9 .66  4 .23  3.26 6.69 5.63 lL.i?O 2/1/2 634.1 61.9 24.1  . 4 7 2  4 . 7 1 4  11.6 387.5 14 .2  06.30 1 . 7 5  
4-4920 4-1260 - 1 4 1  
4-1260 4-1394.6 .L16 
lL.61 
4-4930 4-3260 .I22 
4-8260 4-8393.0 .250 
4-8393.6 4-3170 .109 
12.34 
4-aa94.0 4-BSOO - 3 1 5  
190.4 7 . 1  1.6 1.091 96.6 .e20 1.220 
LTl.3 -26.3 -1.6 ,706 105.7 ,400 1.069 
9.11 3.95 3.06 6.46 1.62 lL.06 L/ l / i?  
90.6 - 1 0 . 0  -3.0 i . e i e  1or.i .so1 .ire 
I 321.9 560.3 
206.9 301.2 
066.1 836.6 
' 131.1 63.1  
' 330.9 379 .e  
206 .4  304.6 
, 264.0  846.C 









4-4S10 4-3290 ,179 197.9  4 . 5  
4-8200 4-1306.1 ,201 L61.1 -SI.* 
4-5396.1 4-8180 .318 99.6 -9.L 










4-5200 .13L 201.1 5 . 3  
4-8396.4 .LO1 L66.9 -L?.6 
4-11160 .351 100.1 -1O.L 












l L . 1  .124 
61.0 
7 4 . 6  
66 .3  
4.679 
61.8 
5 f . 4  
61 . I  
9 . 4 V t  
-25.9 L69.8 . l a ?  
-2.9 14.0  .so9 
-L4.9 16.0 220.0 9 0 1 . 6 P l  l a 9  
-13.L 4 3 . 1  190.9 7 .1L 1.040 4 ? 1
-28.3 211.6 .152 
- 1 . 1  64.C . e97  








1.0 1.100 95.8 .El6  $.tLB 8L7.7 56C.C ,081 1 . 4 8 s  80.C ,769 -.I - C 1 . 0  t V 0 . 8  .180 
-8.3 1 . C l 7  107.8 ,305 ,177 C45.8 546.4 ,140 1 .014  87.L .83L -1.8 -85.8 LL4.4 e l 6 3  
).I? 0.17 8.57 1C.10 W l / L  184.7  100 .0  C7.0  ,460 4 . t O l  i8 .8  B10.0 16.0 96.LO 1.510 
-1 .0  .?LO IOO.I ,411 i.mi ei8 .0  300.0 , 6 4 4 ~  1.iioo 70.0 1.364 -1.0 -3.7 18.1 .a01 
106 
MISSION OURATlON I 6 8 0  0119 
UARS ARRIVAL CAlE E t?44515fl 
PP JUN l9bP 
LAUNCH ARRIVE (IPEEOI R A I  -DECLi--?-r--V-? - b 3 I  1-ECCEN 3MA WET1 lHET2 PERlH APHEL-P3I 2 V 2 I 2 DECLL RAE 3CCEDP 
OErART SUNGBY 8PEED3 R A 3  DECLS I 1 V 3 PSI 3 ECCEN 3 H A  THE13 THE74 PERlH APHEL PSI 4 V 4 I 4 DECL4 R A 4  OPEED4 
WHGBI RETURN EPEE05 R A J  OECL5 I 5 V (1 P O I  I ECCEN 3MA THE15 THE16 ?ERIH APHEL PO1 0 Y 6 I 6 OECLO R A 6  WEED@ 
PROP AERO-DVL -2KL-EVA DVO -EVR TYPE 3UW A SUN R-!APPA - - A  __ E --INC RAP OECLP ETA PERIC 
LTOPOVER TIUE x 0 DAY3 1902 INBOUND 3WINt8Y 
-I____ . _ 
M A R d  ARRIVAL DATE = 2445150 (29 JUN 1982) - . _- - - - . __ - - __ 
MAR3 ARRIVAL 
4-4040 4-1160 -273  144.0 15.2 .s 1.065 ios .4  .3a 
4 -s3re . r  4 - 5 ~ ~ 0  , 4 1 8  60.3 - 4 . 0  -1.5 1.203 110.z .34 
4-5160 4 - 5 3 l 2 . L  e261 284.8 -29.5 -2.6 .624 00.6 .43 
14 .40  11.65 1.80 L . 7 5  6.16 5 .77  12.4 
4-4090 4-5160 -249 151 .3  13.1 .3 1.070 104.0 .2@ 
4-5160 4-53??,.? e260 201.8 -2W.1 -2.7 .625 80.7 .43 
4 - 5 3 1 2 . 1  4-5330 ,400 6 7 . 5  -5 .4  -2.0 1.199 110.0 - 3 4  
13.94 11.19 3.46 P . 1 5  6.10 5 .13  12.4 
4-4060 4-Sl60 .223 151 .6  10.9 .3  1.076 102.7 .271 1.202 295.3 $42.1  . E 1 6  1.526 69.2 -091 1 . 7  -15 .0  L69.9 ~ 1 3 3  
4-5160 4 -S371*3  -264 284.7 -29.3 -2.0 .622 00.1 .43T 1.004 161.2 290.6 . O l l A  1 . 5 5 7  12.4 1 . 3 5 5  1.6 5 . 5  42.3 A t l  
4-5371.3 4-5540 ,422 66.3 -6.0 -2.5 1.195 110.7  .554 .152 254.6 5 4 5 . 5  .485 1.018 01.0  .EO0 -3.3 -Loa3 102.6 e 1 9 1  
13.76 10.04 5 .11  P.82 6.23 5 .03  12.53 & / l / L  00.4 lGO.8 L6.9 ,338 4.294 L 1 . 3  324.6 L 1 . L  03.60 1 . 1 1 5  _ _  . MARS ARRIVAL DATE 5 2445110 (19 J U L  1902) ___- 
1.080 101.3 ,256 1.201 298.8 543.L .E90 1.516 60.9 . I O 1  1.0 -13.3 LT4.T . l e9  
, a 6 1 5  00.6 .452 1.060 160.5 L9l.O ,501A 1.540 70.0 1 .341  1.4 3.9 43.3 ,464 , 1.192 112.7 .SO? .749 251.4 555 .6  ,459 1.030 60.6  ,101 -3.9 -15.8 163.0  . L 4 l  
(1.15 6.00 i 3 . e i  w i / z  60.9 izo.5 24.0 .ere 4.009 eo.7 3 ~ 4 . 9  ee.6 90.00 1.064 --- - MARS ARRIVAL DATE 5 2445100 I t9  JUL 190L) - 
4-4640 4-5160 .LOO 146.1 10.0 .E 1.064 105.8 ,306 1.100 261.0 559.6 ,619 1.141 6 l . T  .E96 1.6 -11.3 L39.6 ,134 
4-5160 4-5375.9 ,249 990.3 -26.0 - L . 5  ,621 63.2 ,424 1.065 170.6 298.T .613A 1.511 T2.0 1.549 1.4 4 . 3  49.5 -100 
4-3315.9 4-5BLO ,400 11.2 -4 .1  -1.5 1.200 110.0 ,346 ,111 259 . t  583.0 .104 S.0301 9 6 . t  . E l 0  -LBO - P ? . l  219.3 . e l 4  
14.10 i i . 4 e  e , o i  e.04 6 . ~ 5  1.41 12.18 m / g  100.4 56.0 c3.t .sei0 4.010 ~ i . 1  ISO.S t i . 1  os.10 i . 4 ~ 1  
4-4040 4-5190 .E80 141.0 10.3 .6 1.004 100.3 ,312 1,119 279.0 564.0 * E l l ?  1.547 19.9 .TO4 1.9 -10.6 238.6 a143 
4-5100 4 - 5 3 1 1 . 0  .P42 292.4 -26.5 -2.4 .E29 04 .0  ,420 1.055 172.5 296.0 e 6 l l A  1.400 7 2 * 0  1 .346  1.1 3.5 52.6 -106 
14.45 1 1 . 4 4  6 .15  3.02 6.43 5.20 12.06 L / l / L  109.6 53.9 tL.1 .30C 5 . L 1 6  LO.2 333.3  t0.L 01.10 1.5L4 
4-53r r .o  r - c t e o  ,408 73.6 - 4 . 1  - 1 . 5  1 . e ~  io9.-a .a46 . T T S  260.2 m2.0  ,501 i.043~ 9 0 . 0  .re3 -2 .9  -27.6 etp.? . c is  
1.166 281.9 560.5 ,045 1.52T 
1.050 172.6 300.1 .019A 1.490 
L/l /2  99.5 66.1 24.2 -305 
.760 259.0 529.2 .SI1 LOZOA 
4-4050 
4-5100 
4-5816 .9  
4-5190 
4 - 5 3 1 6 . 0  
4-5930 
*o  


























1 t . 5 3  
.34a 
02 .r  ,700 1.7 
1 3 . 5  1.348 1.1 
95.3 . E l ?  -2.6 





* 1 PO 
, 3 0 5  
.193 
1.449 
, 1 2 1  
,305 




4-5379 . l  
4-5100 
4 -5540  








1 I . I O  10.05 
12.6 
- L I . 6  







- t * 4  
-L  .9 
Le56 
1.013 l O 2 . T  
.63t  84.9 
1.L04 lO9.L 
6.01 5.19 
1.193 592.0 556.9 
1.059 ill?.? 300.1 
,163 259.0.537.5 
L/l/L 09.4 02.0 
,ET3 1.112 
.62OA 1 . 4 9 1  
.310 1.016A 
,691 1.502 
. 6 l O A  1.490 
.LO7 1.019 
E541 ,311 
IUC IOOL) - 




a 6 1 0 1  1.460 
.115 1.029A 
t 3 . 3  ,390 
~ 5 . 5  .so0 
ri.0 . w s  
84.0 .?11 1.6 
73.6 1.341) 1.1 
91.L ,El?. -2.0 
4.533 25.2 335.0 
-13 .9  
1.6 
-LI.l 
25 .1  
L 5 6 . 3  
53.5  
94 .EO 
e 1 i . t  
4-46 10 
4- 5 L I O  
4-53 1 1 .4 
85.6 . ? I 4  1.3 
111.6 1.340 1.1 
86.0 ,006 -3.0 
1.190 L1.7 331.0 
-15 .0  
3.5 
L 1 . 5  
-rid? 
t 6 5 . 9  
52.6 
196.8 














4 .74  
1.200 290.2 153.3 
1.014 1 1 L . 5  L o r e 5  
. I 5 0  256.0 541.6 







- 5 . 1  
3 .E8 
-16.3 





ATE = L ~ ~ S L O O  (10 4 
1.160 LT6.3 560.1 
1.045 114.0 291,L 
I . I70 261.1 520.3 
t / 1 / 1  117.0 5 8 . 1  
I 1 . 1 0 5  L84.T 564,6 
1.049 L14.6 299.1 
I .T7t 160.0 5PT.S 
I t / l / C  100.9 6L.3 
4-4040 
4 - 5 C O O  
4-5310 .8  
.em6 146.0 
.e36 L93.9 























, . s o t  
.106 




60.1 ,116 '1.6 
1 3 . 5  1.345 .9 
4.961 t l . 9  338.0 







1 . L l 1  100.1 
6.31 5.03 
107 
4-4600 4-5230 .e59 103.4 13.3 1.4 1.072 104.6 ,293 1.192 286.4 573.8 .64i? 1 .541  91.6 .142 1 . 7  -13.6 242.5 . I O 0  
4-5386.0 4-5540 .316 86.9 - 1 . 3  -2.4 1.213 106.P .319 ,710 283.3 129.5 ,528 1.024A 94.8 .e25 -2.3 -29 .1  2 S O . t  ,182 
13 .54  10.10 8.64 3.36 8 . 1 1  4.54 12.34 2/1/2 125 .1  85.8 22.8 ,426 S.126 21.2 341 .0  20.9 99 .4D 1 . 1 5 0  
+ne30 4 - 5 3 0 ~ . i  . p i e  m e . 9  - m . o  -2 .0  .e40 92.0 ,390 1 . 0 3 ~  i03.0 300.o .ELSA i .4410 7 4 . 1  1 .340 .c .T  0 5 . 0  . s r o  
4-4670  4-5230 .E24 108.9 11.0 
4-5230 4-5161.0 .211 292.6 -28.0 
4-8361.0 4-1550  , 314  8 1 . 1  -8 .5 
1 2 . 8 5  9.59 5 .06  
4-4680 4-5230 ,195 114 .1  1 0 . 1  
4-5230 4-5565.11 .el5 293.9  -26.4 
4-5385.1 4-5500 ,390 06.3 -9.4 
11.95 9.25 4.03 -- -- 
4-4000 4-9140 .e l5  164.9 13.0 1.6 1.073 101.9 .307 1.193 204.0 577 .3  ,627 1.559 1 6 . 2  .?SO 1 . 1  -14.9 L41.9 ,180 
4-B306.4 4-5340 . 3 1 3  09.0 - 1 . 4  -2.4 1.211 108.1 ,318 .119 284.2 521.9 . 5 S t  1 . 0 2 O A  9 ¶ . 5  .E28 -2.2 -29.3 23S.8 .la5 
14.20 10.41 5 .92  3.19  1 . 1 9  4.49 12 .31  2/1/2 131.4 02.7 21.9 a431 5 . 2 9 0  2 0 . 0  350.0 16.6 91.60 1.836 
r -se*o  4-SSBO.~ . e i o  ~ 9 0 . 3  -2o.r -1.9 .eo4 94.9 ,394 i.oeo 180.5 300.1 . o e 4 ~  1 . 4 3 ~ 0  14.2 1.340 - . o  - . I  00.3 , 3 1 3  
4-4870 4-5240 .e30 110 .3  11.0 1.5 1.011 103.2 .e?. 1.197 291.5 5 1 5 . 1  ,068 1.529 1 8 . 4  . I S 2  1 . 5  - 1 5 . 3  2 4 1 . 5  . * S O  
4-5240 4-5S88.8 .e09 290.2 -20 .0  -1.9 ,655 94.2 .393 1.031 106.6 301.S .026A 1.4360 14 .5  1.340 - . O  - . l  00.4 .SO9 
4 - 5 3 0 0 . 1  4 - 5 5 5 0  .369 90.1 -0.0 -9.1 1,214 101.9 .313 ,114 203,s 538 .1  , 5 3 1  1.OlOA 91.0 ,024 -?..I -28.3 C 2 0 . 4  . l o 9  
12.99 o . r i  5 . 2 5  3 . 2 1  6.0o 4 . 4 0  i t . i r  o i m  i e 5 . o  18.6 LS.C , 441  4.912 92.2 aso.9 r i . 1  9 5 . ~ 0  1 . 7 5 ~  
108 
BTOCOVLR T I N E  s 0 DAY8 
-__I . -. . - - - 
LAUNCH ARRIVE SPEED1 R I I  DECLl 
OEPART 8WNG67 8PEEO3 R A S  OECLS 
BUNG67 RLTURN WEE05 RA5 OECLI 
PROP AERO O V L  
1982 INBOUND 5WINGBY 
-1.0 .oe7 99.3 ,402 1.097 194.3 
-3.5 i.eii i06.0 .ser ,770 2ei.s 








T H E T ~  
PERIH 








APHEL 3 8 1  2 
APHEL PSI 4 
APHEL PSI 6 
- A  E 
I4t¶SlON OURATION * 660 O A I I  
M A R 8  ARRIVAL O A T L  * t 4 4 5 2 8 O  
1 7  OCT l 9 8 l  
V I I 2 DECLl R A P  5PLECP 
V 4 I 4 DECL4 R A 4  BPCEC4 
V 6 I 6 DECL6 R A 6  8PEtC6 
INC RAP OECLP ETA PCRlC - - -- - .- 
1.511 79.0 ,769 .9 -16.r 256.3 ,111 
1.4400 73.4 1.330 - .4  -1 .4  71.6 .SOU 
1.022 84.2  .6Z5 -t.L -23.0 110.9 . S a 7  
,395 1.170 24.t 354.4 23.4 St.60 1.650 













,249 160.1 6 .5  1.9 1.082 103.6 ,290 
14.00 10.49 5.46 4.11 7.51 5.03 lt.08 
.tw 271.4 -20.7 -1.7 .ee7 109.4 ,394 





7.e 1.0 1.006 
-26.7 -1.7 ,683 
-10.4 -3.4 1.114 
4.I$ 3.60 7.00 
-t7.3 -1.0 .01a 
-10.0 -5.5 1.101 
7.3 1.0 i .ooa 




I 5.11 l I . 1 7  
I 90.1 .t41 
1 109.3 ,501 
118.Y .470 
6.47 15.77 
l . i ? l O  290.3 901.4'  
1.041 190.0 301.1 
,775 t62.6 550.1 
L/l/t 135.1 106.1 
1.113 307.8 579.8 
t/l/t 138.6 139.7 
. W T  isc.0 te0.4 .mo t4e.4 900.0 
. O M  1 .556  75.9 .773 1.3 -16.0 2S3.Q 
,540 1.013 90.0 .E20 -1.8 - 1 7 . 5  tl6.3 
77.0 ,775 1.0 -19.1 L 5 6 . 6  
65.4 .et7 -t.O -14.1 ?15.6 
. e m  i .4010 75.1 1.347 -.e -2.3 73.5 
t4.i .4a 4.701 19.4 ~ 7 . i  1e.t  9e.40 
74.i 1.344 -.e -t.t 73.t 
4.901 ti.0 use.5 10.0 94.30 

















a 6  -20.4 160.3 
-.E -1.3 06.t 
-4.1 -1e.t i 0 3 . 1  
a4o.t ~ 7 . i ~  bi.5~ 
,6 40.4 t60.3 
- , S  -1.7 70.3 
-3.t -16.8 100.3 
331.8 t0.t 01.3L --- 













BTOPOVER TIME * 0 O A I O  1904 OUl8OUNO SWINGBY MIO3ION OURATION s 400 D A Y S  
M A R 3  ARRIVAL DATE a C445700 
Itl MAR 1 9 0 4  _. 
I 1 V 1-PSI-1 k C E M - b M A -  THE11 THEli-PERIH -'APHEL--PSI t -  V t I t OECLt R A t  aPLEOC 
1 3 V 3 PI1 3 LCCEN SHA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  1CCE04 
I 5 V 5 POI 5 ECCEN 3HA THE15 THETO M R I H  APHLL PSI 6 V 6 1 6 DECLO R A 6  OCEEOI 
OVA EVA D V O  LVR TYPE SUN A SUN A? O E C W  ETA CERIC l___l______. - - 
MARS A R R I V A L  DATE : ~445.00 tea 
-_I-. 
LAUNCH 1WNGBY 3PEEOl- R A l ~ i C ~ r  
3UNGOI A R R I V E  (PEE03 RA3 OECL3 
DEPART RETURN O?EEO5 R A 5  OECLS 







5 . 0  
5.86 
30 $984) - .__.__-__-_. - 
80.3 . T t l  1.013 90.0 1.214 -10.3 -7C.l t O . 3  e t 1 9  
0.4 . I t O D  l.TO9A 109.0 ,671 1.8 -tO.t I 1 8 . l  -312 
,6.1 54.t 1.051 t.196 9t.4 13.3 -9.3 70.0L l.CY7 
14.7 .?LO 1.0150 9 O . T  l,t75 -10.7 -7t.5- 16.1 et49 
18.4 ,7160 1,771A 1OO.t .$TO 1.3 -ti.* t76.1 ,311 
10.1 ,067 1.98t0 97.7 1.148 -1.4 9.0 411.3 .CCC 
19.8 11.8 .97L t.077 9t.4 9.0 -11.5 71.0L 1.041 





44561 ,0 4-5790 









. 3  
.4 
. 3  
13. 
I 1  . 
11 1. 
!t I. 


















.7 1155.5 e484A 1 . C  
.8 405.0 . 9 L l  1.1 
.e 47.1 t6.4 .I 
1.7 L65.7 .(IPSA 1 . C  
.8 5t8.7 .e28 1.t 
.4 410.3 ,905 1.: 
1.1 L3.9 t 6 . 5  .. 
1.0 t 8 P . O  .578A 1.1 
1.7 524.1 .e44 1.t . . l  415.1 .e87 1.1 
!.7 16.0 te.3 .d 
1800 ( 0 APR 1984) 
.I 1 ~ 9 . 1  mt 1.a 110 68.7 1. !OA 98.7 , 
IT0  100.6 1. 










. I  t 4  




1.1 .OL 1.070 IO0 
-3.7 -3.0 .e11 O O . t  
7.t t.4 1.36t 107.8 
5 . L O  5.16 8.54 4.3t 
-.4 -4 .1  .e14 103.9 
8.6 t.7 1.368 106.5 
4.6 -.O ,701 104.5 
1.11 1.34 8.72 3.04 
3.0 - 4 . t  ,918 108.6 
10.0 3 . t  1.371 105.0 
6.0 .3 *e95 1Ot.O 
6.71 1.56 8.94 t .80 
MARS ARR 




14.01 * . I 5  
e 3 1 1  141.1 
*?io3 t0 . t  






180 10.3 1. 
I l A  1OO.L a 
IO0 101.5 1. 
14 4.368 14 
160 7t.4.1. 
14A 101.8 
LOO 101.4 1. 






. I  t¶  
1.4 
1.1 1 - 





















!SO m t . 3  - 
IO8 -2.0 -I 
e5 t.7 a 
1.6 8te.0. a 
IIO -3.8 -a  
!T1  -k.S - 
LO 1.8 I 






4-S790 4 - 6 O t O  
' . I  .SO6 
.e53 
1.t .coo 
I.OL 1 . M T  -~ - .  
18 








I VAL I4 1 I  
4-5470 4-¶6C6.C ,140 100.3 5 t . O  6.8 .VI0 8T.8 ,169 ,868 169.0 356.5 .TLlA 1.011 80.5 l.tT3 -10.0 -71.3 L3.1 .23S 
4 - 5 6 L 8 . C  4-1800 .E33 15.0 -L4.7 -4.0 1.394 89.5 .400 1.tOt 1.7 l 1 5 . C  .7ttO 1.6831 104.7 .a56 t . 8  -11.8 L75.t .?!I4 
15.r9 0.70 3.93 8.09 9.47 5.18 lt.90 f?/lIl S t . 1  St.7 48.7 1.107 L.5tl 03.3  13.7 -4.8 8t.0L 1.603 
4-moo 4-wso . t a t  1~0.4 t e . 9  t . t  . # i o  t i 3 . s  AOO i . o x ~  ~ 5 1 . 0  wo.6 ,909 t.3100 95.0 1.171 - .o  10.7 31.1 .ccc 
4-5460 4-8631.8 .l 
4-063C.C 4-1800 .t 
4-5800 4-1060 .I 
$5. 
4-5400 4-5638.C . l  
4-8636.C 4-5600 .I 
4-5000 4-5010 . L  
1 5 .  
4-5500 4-1560.8 .C 
4-5500.0 4-5000 .4 
4-5000 4-#080 .I 
14, 
4-5110 4-1173.0 .I 
4-81llrO 4-3000 .4 









t I l I 1  
176.0 360.4 ,111 
t4T:s 386.0 .e77 
31.6 '41.3 51.8 








t . t o 1  03.0 
-10.0 











t 0 . 3  st34 
c75.1 . t ? 5  
37.1 .ate 
74.0L 1,418 
16.t  .t44 






























18O.tl 244.7 ,418A 
tO0.t  538.4 .576 
L37.0 39O.C ,949 
67.0 34.L t4.t 
-.4 
-1 .0 

















4 . t 4  
ie7.e e 5 0 . t  ,460~ 
t95.6 135.7 ,500 
t32 .8  401.0 -954 
61.0 30.4 t 5 . 3  
1 .OLLD 
1 a 589A 
1.9150 
.LO5 
3 3 . t  
5C.O 







ITOCOVCR TlWE s 0 D A Y 6  1984 OUTBOUND SWINGBY M168ION OURATION 4 8 0  D A Y S  
ARRIVAL D A T E  c4isein 
4-5460 4 -5632 .3  .136 169.6 5 4 . 4  
4-5032 .8  4-5820 , 232  5.6 -25 .4  
4-5620 4-5980 - 5 1 2  1 4 5 . 0  19.4 
1 5 . 6 1  1 0 . 9 1  3.09 
6.0  .901 89.2  . le9 
- 4 . 2  1.381 87 .2  . a 7 1  
2 . 0  .a52 116,s ,462 









1 .144  
1.597 




1 1/2/ i  
1 . 1 7 3  
, 1.091 














4 5 . 3  
le.?. 8 
294.4 
L43 .S  
19.9 
191 .9  
300.4 
2 3 7 . 0  
13 .4  









321 * 1 
220 . 9 




4 4 . 4  
3 8 4 . 1  
161.4 













25 .1  
. I 2 1  1.013 90 .1  
.I180 1.586A 97.5 
46.5 1.113 2.134 
,120 l.0150 90.7 
,1120 1 . 5 6 5 A  9 1 . 1  
. 9 3 l  2.4240 99.4 
52.8 1.043 2.250 


















I 1 5 5 . 5  
! 1.113 
, .sea 
-9 .9  2 6 -71.P 15 9 212.0  20 3 
- . e  i s . 3  3 5 . 1  
3.s -5.3 6 8 . 5 L  
4-5490 4-5636.L . 141  181.8 5 8 . 5  
4-5031.1: 4-5820 ,240 1 . 1  -19.4 
4-5020 4-5910 .e89 146.1 18.8 
1 5 . 1 3  10.43 3.94 
4-5300 4-5640.3 .156 118.6 56.3 
4-5640.3 4-5620 .218 358 .5  -14.9 
4-5020 1-3980 .e67 1 5 1 . 5  16.2 
14 .11  10.04 4 . 1 2  
6.9 .901 90.7 .170 
L.0 . O S 0  11S.4 ,431 
4 .10  8.09 6.48 13.11  
- 3 . 3  i.se.i o s . 4  .3eo
-10.3 - 1 1 . 9  16.4 
- . e  14.4 39.5 
-11.1 - 1 1 . 9  11.3 
1 1.2 -20 .9  c11.1 
- . 3  15.8  4 4 . 3  
358.2 -11.2 59.5L  
1.0 - i ~ . a  r r i . 6  
.I -8.6 OS.CL 
7 . 1  .SO¶ 92.4 ,113 
-2 .8  1.380 83.4 .30$ 
2.1  .809 114.2 .411 
4.12 8 , l l  s.9e 13.82 
.?19 1.0200 91.4 
.TO30 1.584A 91.5 
11.6 .eo2 e.011 
. 4 6 O A  1.0220 67.7 
,591 1.566 86.5 
,926 9.1130 101.4 
c4.4 ,294 4 .729  
.04i  z.2530 1oo.a 
4 - 5 5 1 0  4-5573.9  ,219 160.0 -6 .2 & 3 . 1  . T O 7  94.8 .37S 
4 - 5 5 7 3 . 9  4-5820 .452  9.9 4 . 9  1 .7  1 .351  109.0 .449 
14 .53  10.35 4 . 9 1  1-10 1 . 5 7  5.38 13.88 
4 - m o  4-11990 ,240 is5.s i 1 . o  2.c .re9 113.0 . x ~ i  
4-5520 4 -5519 .L  ,223 152 .1  - 3 . 1  
4-5519.L 4-5820 e414 14.4 5 . 0  
4-56eO 4-0000 ~ 2 2 0  160.0 l T . 5  
14.04 9.93 1.04 
, -1.0 -2.5 33.1 
I -1.6 -24 .6  232.0 
' - . 4  10.0 49.9 
318.1 1 6 . 1  61.6L 
-3.9 ,821 98.9 .348 
1.9 1.355 101.0 .433 
t . 0  .vro 111.0 .314 
4 . 1 1  1 . 5 1  4.89 13.94 
. 5 0 4 A  1.0420 69.9 
.619 1.563 68.5 
.D l1  1.9980 102.1 
L5.0 .a51 4.62l 
' - 1 . 7  -4 .3  31 .1  
I -1.9 - 2 7 . 1  c39.4 
' - .e  10.6 56 .3  
I SL2.0 Z L . 5  64.1L 
4-5830 4-5584.1 




4 - ¶ 6 t O  4-0010 
4-5550 4-5990.9 
4-5590.0 4-5620 
4 - 5 O L O  4-6030 
144.0 .o 
10.3 1.0 
212 .4  26 .1  
10.33 1 .50  
' 139.1 3 . 1  
22.0 6.0 
, 161.6 0 . 0  
1 10.34 0 . 4 1  
137.0 1.0  
I 26.0 13.1 1 114.0 0.1 
11.33 1.10 
-3.9 .888 103.4 
L.0 1.356 105.2 
1.1 ,113 110.1 
4 . 1 1  1 . 5 1  4 . 8 3  
- 3 . 9  .e29 101.1 
L.3 1.362 103.3 
4.10 1 . 5 0  3.93 









211 .3  ,352A 
539.8 .a30 
410.0 ,895 
2 6 . t  C4.0 
289.0 ,608A 
531.5 ,658 





1 5 . 4  L1.2 




1.1880 1 4 . 5  
1.563A 9 1 . 1  
1.8250 103.4 
,491 4 . 1 5 3  
1.4440 1 0 . 5  
1 . S 6 1 A  9 3 . 0  





145 .6  3L7.0 
1.284 -1.6 
. O i l  -e.? 
1.133 1.0 
129.4 335.7 
1.346 - 3 . 1  
.e25 -3.5 
1 .125  , 5  
101.1 0 . 3  
- 1 . 0  3 0 . 0  
-LO.+? L 4 5 . 4  
1 . 4  6 9 . 1  
30.9 8 0 . 1 L  
-9.9 3 1 . 0  
-31.8 C51.5 
28.0 69.0 
44.5 16 .71  
-13.0 31.3 
-34.1 LS8.0 
2 4 . 1  11 .1  
00 .6  0 4 . 5 L  
-3 .5 1.013 111.4 
3.0  1.361 100.1 
1.4 . I 2 0  106.8 
4.30 ?.E9 3.11 
MARS ARRIVAL DATE : L445830 ( 9 MAY 1904) ~ 
4-5490 4 - ~ 0 3 0 . 1  . i 4 i  1ai.o m . 5  0.9 .so5 OO.T   TO . o m  ie3.o 3 0 4 . 1  . r e o  i.0150 9 0 . 1  1 . 2 7 5  -10.3 - 1 1 . 5  16.4 - 2 4 0  
4-563O.L 4-5030 ,240  .1 -21 .1  -3 .1  1 , 3 1 T  05.3 .313 1.134 11 .4  112.0 .?le0 1 , 5 1 1 A  9 4 . 2 '  .e40 C.C -16.9 200.8 ~ 1 9 6  
4-5680 4-5910 , 3 2 1  150.1 1 7 . 1  1.6 .a63 117.4 ,481 1.830 259.0 392.1 ,951 2.1100 100.5 1.205 . O  15.4 3 9 . 1  . S O 0  
11.65  11 .43  3.99 4.12 1.61 7.46 14.24 W l / l  52.0 30.4 50.8 1.041 C.339 99.9 3 5 9 . 1  - 7 . 7  61.6L 1.394 
4-5500 4-5040 .1  . 1 5 1  170.2 56 .1  1.0  ,905 92.4 .113 .e69 191.0 369 .1  .710 1.0200 9 1 . 4  1.218 -11.0 - 7 1 . 7  11.4 a256 
4-5040.1 4-5830 .256 3 5 1 . 0  -16.1 - 3 . 0  1.310 83.4 .378 1.130 24 .3  173.L .7030 1.516A 94.1 ,831 1.4 -19.0 266.0 -190 
4-5830 4-5900 ,301 153.L 10.3 1.6 ,630 116.C ,449 1.899 253.9 397.4 ,036 2.4620 101.4  1 .189  .O 10.0 4 3 . 9  . S O 0  
1 5 . 1 4  10.01 4 . 1 1  4.23 1.62 6.01  14.24 1/1/1 53 .3  3 3 . 3  56.2 .915 C.122 94.9  357.3 -10.5 56.5L  l.OE6 




4-5510 4-557C.O .E25 
4-5512 .a  4-5630 . I 6 0  
4-B650 4-5990 .21? 
i i . 4 a  
160.1  -6 .0  -3.6 .179 94.6  
I 9 . 5  4 .3  1.0 1.349 109.0 
150.6 15 .3  1.0 .815 114.9 
I 11.21 5.00 4.22 1.61 6.17 
187.3 248.L 
, 292.2 148.6 
248 .5  401.9 
90.1  28.9 
I 191.3 258.0 
I 299.0 546.4 
1243.0  400.4 
83.5 25 .0  
.441A 1.0220 81.0  
,560 1 . 5 6 5  82.6 
.e21 2,2680 102.1 
C3.9 .e11 4.831 
.*BOA 1.0490 89.6 
,014 1 . 5 5 1  05 .1  
,906 2.1140 102.6 
L4.3 .341 4 .140  
1 . t r o  -1.1 
.eo1 - 1 . 5  
1 . 1 1 1  .o 
163.4 315.0 





. E l 4  - 2 . 1  
1.151 . l  
148.8 3L1 .0  
-2.5 32.5 ,460 
-22.0 226.6 .190 
18.8 49.4 e301 
1 5 . 5  08.OL 1.062 
- 4 . 5  S6.9 .420 
- R 5 . 8  C33.9 ,190 
19.0 5 5 . 0  .!I01 
21 .4  04 .0L 1 .270  
, 152 .5  - 3 . 1  -3.9 e810 99.0 
I 14.5  5 . 1  1 . 1  1.393 101.4 
160.4 14.1 1.8 ,193 113.5 




4 .25  1 /2 /1  
.329 ,820 
,418 1.095 
.SOL 1 . 4 4 1  
4 . 2 1  1/2 /1  
1211.5 211.1 .551A 1.0900 11.0 
305.3 144 .2  .E37 1.553 0 1 . 0  
2 3 1 . 4  410 .1  . O D 1  1.9900 103.4 
11 .4  21.5 21.0 . 4 l C  4.303 










2 . 0  
3 .92  
-3.4 





I . 4  
4.13 
231.5 290.9 .8 l lA 1.1990 7 4 . 1  
312.2 541 .9  . @ S O  1.550 8 0 . 1  
231.8 415.0 ,070 1.6900 104.0 
1 1 . 5  10.3 23.3 .!IO0 4.961 
1.284 -2.0 -10 .0  31:6 
.e21 - 2 . 5  - 9 0 . 1  240.0  
1 . 1 4 1  - . 2  21.5 69.0 
130.1  334 .0  4 4 . 0  7 8 . 8 L  






9 . 0  
? .a?  
1.014 111.1 .363 1.058 255.0 311.4 .815A 1.4420 19 .0  1.S41 -3 .1  -13.0 3 1 . 0  
1.301 100.4 ~ 3 8 6  1.116 322.0 539.0 ,603 1 . 5 5 O A  90.0 ,629 -3.L - 5 4 . 1  1114.5 
. r s e  ioo.1 ,315 1.334 225.8 419.5 .60o i.6090 1 0 4 . 5  i.isi - .o  t c . 0  r r . 1  
? . S I  4.05 14.32  l / L / L  84.0 15.4 21.0 ,970 4 . 4 1 t  100.0 9.8 81.3 85.1L 
- MAR6 ARRIVAL O A T €  K 2445640 (19 MAY 19041 - 
,811 9 9 . t  . S O 5  ,163 196.1  t 5 5 . 5  . A O 4 A  1.0410 6 6 . 1  
1.511 100.3  .441 1.061 290.5 550.0 .SO4 1.559 0 1 . 1  
,020 115.0 .43L 1.580 L40.L 406.4 .SO1 L.21LO 105.6 
T.5L 0.40 14.00 l / Z / l  94.5 t 5 . L  LI.7 . 311  4.060 
-. 
1. - 3 . 1  
4.4 
t l . 0  
$.LO 












e063 103.# .334 , 011  211.0 289.0 .144A 1.0000 71 .1  
1 .351  105.9 ,421 1.090 303.7 540.6 -031 1 . 5 5 0  03.0  
. 7##  114.0 ,400 1.496 C42.5 410.0 -006 L.1010 104.1 







I l l ~ # #  




1 . 1  




1 3  
112 
6 w o V % *  TIME 8 0 0110 1904 OUTIOUNO 3UINGBY I(IO0ION OURATION X $ L O  D A Y S  
MAR8 ARRlVAL O A T %  * L445760 
LAUNCH OWNGIV OCEEOI R A 1  OECLl 1 I V I ?SI 1 ECCEN 3MA W E T 1  l H E l f ~ E R I H - ~ H t L ' - 6 8 I  L --V t 1' C OECLL RAL OPEEOL 
OWNGOV ARRIVE WEE03 MA3 D€CL3 1 3 V 3 ?SI 3 ECCEN 8HA THETI WET4 PERIH APHEL P31 4 V 4 I 4 OECL4 R A 4  OPEC04 
DEPART RETURN OPEEOS R A 1  OECLB 1 5 V 5 ?8I 5 LCCEN OMA THEIS THE16 ?ERIH APHEL POI 6 V 0 I 6 OtCL6 R A 6  OPEC06 
PROP AERO OVL O V A  EVA OVO EVR TYPE SUN A 8 e - R  KAPPA - L - E  INC_-R!P -0ECLP ETA C E R I C  
t o  nAi 1984 - _- . - 
____ __ MARS ARRIVAL DATE = 2445780 (20  MAR 19341 
4-3460 4-163C.l .14 
4-5700 4-6000 -14 
11.4 
4-55LO 4-5576.t  .L4 
4-¶376.C 4-5760 .45 
4-5180 4-6040 . I 1  
13.4 
4-5530 4-5560.4 .L7 
4-¶580.4 4-S780 .43 
4-0700 4-6090 . l l  
14.8 













108.3 56.3 1.4 ,901 89.E 
18.0 -16.8 -C.8  1.418 88.9 
141.0 -6 . t  -3.9 .707 104.2 
7.14 4.01 e.re i i . 0 5  3.13 
141.9 - . E  - 4 . t  ,045 104.1 
i1.r 0.6 r.9 i . 3 7 i  107.3 
LOS.1 -3.c 1.2 ,655 91.1 
0.85 5.66 5.96 9.34 L.49 
. lo9 
1 .448 










.867 178.0 380.1 . I21 1.013 90.0 
1.306 3.6 141.5 .72lO 1.0OlA 113.3 
2 / l / L  21.5 33.8 17.0 .e78 2.097 
1.s4i  t i 7 . i  405.4 .e24 1.7590 100.3 
,755 106.i r5e.s i . 0 4 i o  6 7 . 8  
I I /WE 44.2 12.3 e6.s .res 4.315 
1.130 298.0 525.0 -608 1.655A lOC.3 
1.244 197.0 424.9 .846 1.6400 104.2 
~ 0 . 4 .  
L 7 6 . 0  
























































66 .1  
104.5 
9 4 . 6  
109.3 
101 .c 
t . 63  



































1.013 89.5 l .C78  
1.7641 106.7 .e10 
I.631D 99.7 1.136 
1.061 t . 3 4 8  81.0 
1.013 90.0 1.814 
i.169A 109.0 .E71 
1.7970 100.6 1.131 
1.0150 90.7 l.C?¶ 
1.7TlA 1OO.C ,610 
1.7500 101.5 1 . 1 C 1  
1.051 c.105 or.4 
. s i t  t . o r t  91 .4  
- -- 
- I O . ~  1 . 5  -71.0 16  L75.7 t 3 . 4
, - ¶ , O  -3.5 54.6 
16.0 - 7 . 1  07.1L 
-10.8 -7L.1 L0.3 
1.0 -LO.C L 7 6 . 1  
11.6 59.6 30.1 
13 .3  -9.3 78.6L 
-1o.r -7L .O 16.1 
t . 7  oc.3 59.4 
9.0 - i l . 5  71.6L 
I -1.0 -L.S  3c.7 
1.1 L 7 . 3  76.4 
I 811.1 $ E A  6Y.OL 
I -1 .7  -4.4 3O.L 
I - C . L  -C6.1 C49.6 
I B L L . 6  L4.O 64.0L 
I 1.3 - c i a  m8.i 
I -1.6 -m.e 141.0 
I .e eo,? 04.0 



















































. $ I 7  
1 L . 7 9  
.LIE 
,451 
. l a #  
lL.411 
.ZL7 
. I t 3  
. 1 L 7  
.tor 
. eeo 
i t . s a  
. tu 
.39? 




. S i 0  









l W . 0  
4.4 
ie7 . r  
a.er 
n.r 
i s r . 7  
160.0 






1 7 . 1  
197 .7  
0 . t 3  
140.7 
L0.9 
LO9 * 7 
9.Cl 
5L.0 
- c 4 . r  
3.93 
8 7 . 0  




5 . 0  
7 . 0  
1 . 1 L  
1.0 
8 .  7 
4 e91 
- 8 . 7  
6.9 




















-3.6 *?a4  
1.9 1.351 
*4  . T O 1  
4.54 7.93 
-3 .7  ,737  
c.1 1 . 3 5 1  
a n  .604 
4.S9 1.90 
- 3 . 8  ,317 
2 .L  1.859 
1.L . 6 3 t  
4.09 0.08 
-4.0 .oes 




























104 . t  
91.1 
C.64 
,170 .e66 133.7 364.7 
,405 1.L00 14.4 151.1 
.SL9 i . 3 4 1  L2L.3 410.4 
.409 ,121 160.6 244.7 
,487 1.081 290.L 536.4 
.325 1.31L Pl6 .8  411.0 
13.75 l / t / L  87.0 10.0 





















. e m  
.803 
L5.6 
. got  
24 . r  















I * 0960 
.L95 





















85 .9  
91 .4  
102 * 7 






05 .3  
104.3 
4.446 
71 .1  
96.8 
8 .  I 4 0  
7s.3 
93.L 
1 0 6 . t  
4.479 
io8.r 
1 . m  -1o.u -7r .o  te .c  .e44 
,055 1.4 - L O . @  L75.4 . L I E  
1.130 3 . 3  34.1 13.0 . C I S  
93.7 1 .3  -10.3 60.1L 1.139 
* MAR0 ARRlVAL OATC z L445310 (19 A M  1934) -------- 

















. l o 7  
1O.tB . L t O  
'.400 
-165 








. er4  





































































,901 09.L ,169 
1.301 87.4 .SO1 
. 7 S l  100.6 .?I53 
6.71 4 . 4 ~  13.75 
.SO¶ 90.7 ,170 
1.367 65.6 ..so1 
,785 108.2 ,843 
0.13 3.95 14.06 














l O t . 3  1.135 
C.165 9 4 . 0  
65.6 1.186 
67.6 .303 
103.0 1 .1L6  
4.640 166.4 
-0.0 - v i . i  t o . 3  
r.3 -17 .0  r 7 4 . i  
- r e a  0.0  5r.o 
5 . 0  -6 .4 71.1L 
-10.4 -71.6 16.4 
1.6 -19.0 C74.O 
5.4 4 1 . 1  56 .1  
- .4  - .e L7.0 
-1.4 -LS.l  L30.3 
1.3 c7.3 68.0 
310.C 13.1 60.40 
-1.0 - L e 5  38.0 
-1.r -C5.6 L37.6 
317.3 17.r 0 7 . l L  
r.6 -9.4 0 5 . 3 ~  
.e r0 .o  70.6 
. . C S 8  
LO4 
I . 9 C 6  
. r44  
. e44 
.era 














3TOPOVER T l Y E  = 0 DAY0 1984 OUTBOUND SWINGBY MISSION DURATION : 520 D A Y S  
MAR0 ARRIVAL DATE : 2445elfl 
10 ACR lDB4 -----I_.-- I_.------. - -- - "  . 
LAUNCH SUNGBY 3PEEOl  R A l  O E C L l  I 1 V 1 P S I  I ECCEN SUA 
(IWNGBY ARRIVE )PEE03 R A 3  OECL3 I 3 V 3 PO1 3 ECCEN 3MA 
OLPARl  RETURN EPEE03 R A 3  OECLS I 3 V 3 P I 1  5 ECCEN 3HA 
PROP AERO OVL OVA EVA--O'tO~E~R-TYPT_ 
4 - 0 3 0  4-5503.7 .e53 143.2 - . I  -3.9 ,804 103.5 e331 -818 
4 -5503 .7  4-5010 -386 1 7 . 7  7 . 7  2 . 3  1.300 105.4 .425 1.108 
4-5010 4-6050 . I31  194.4 2 . 0  1 . 5  .600 101.1 ,329 1.231 
-- -.___.-- ----__ 






305.9 Lor. 7 
59.5 
THET2PERIW -APHEL P S I  2 
THE14 PERIH APHEL P 3 I  4 
THETO PERIH APHEL P S I  0 
SUN R KAPPA - A  E 
v i !  
v 4  




1 4 4 . 9  
- 
1.10) 
1 2  
I 4  











-0 .9  
- 2 9 . 0  
2 5 . 0  
3 1 . 5  
RAP 3PCCC2 
R A 4  OPEEC4 
R A 8  OPEED6 
ETA PCRIC -- 
270.3  .547A 1.0906- 1 l . i  
533.4 .837 1 . 5 1 O A  93 .4  
9.9 PS.5 . *OS 4 .535  
4 ~ 8 . 5  ,830 1 .6450  io5.a 
-3.9 ,927 107.9  ,331 .BOO 230.4  288.1 .602A 1.1990 1 4 . 1  1 . 2 8 2  -2.8 -9 .8 5 7 . 5  ,356 
2 . 6  1.364 103.7  ,414 1.119 311.6 333.0 A 5 3  1 . 5 8 1 1  94 .9  -014 - 2 , 9  -31.0 254.6 e211 
1.0 .e69 99 .0  .333 1.213 199.1 433.0 .e10 1.0170 106.2 1.101 e 4  24 .3  101.9 ,312  
4.32  1.91 2 . 7 ~  14 .45  11212 5 4 . 9  7.4 e5 . i  . 4 r 3  4.595 329.0 130.e 4 4 . 7  7 0 . 9 ~  1 . 7 0 1  
1 -5140  4-5500.9 .305 140.1 
4 -5580 .9  4-¶610 , 3 5 0  21.5  
4-5010 4-6000 ,128 205 .9  






1 4 . L  




17 .0  
3.99 
5 4 . 4  
-L3.4 








8 . 8  
4 . 1 2  
-3 .7  1.012 1 1 1 . 7  ,372 1.014 2 3 3 . 6  312.6 .682h 1.4460 7 7 . 7  1 . 3 4 5  - 3 . 2  - 1 3 . 2  31.7 .3PE 
3.4 1.309 101.4 .404 1.133 319.4 530.0 .e76 1.590A 90.0 .e23  -3 .8  -34 .5  C00.4  -220 
1.7 .637 96.7 .339 1.192 193.4 431.0 .788 1.3960 101.1 1.094 .S e3.2 110 .4  * 3 E 3  
4 . 7 3  6 . 1 2  2 . 7 7  14.88 l / W 2  50.L 5 . 1  28.1 . I80  4 .122  102.3 . 6 . 5  60.0 O3.5L 1.612 - MARS ARRIVAL DATE = 2443820 129 APR 1984) - - 
4 - 5 5 5 0  4 - 5 5 9 5 . 1  , 5 1 5  137 .4  
4 - 5 5 9 5 . 7  4-5610 .322 25.6 
4-5610 4-0070 .130 218.0 
15.38 10.03 
4-5410 4-5628.0  .145 189.7 
4-5620.0 4-5820 .241 10.0 
4-5820 4-5990 ,246  1 5 5 . 3  
14.15 9.38 
4-5460 4-5032.3 .130 185.0 
4-5020 4-6000 .226 160.0 
13.49 8.70  
4-5490 4-3638.L , 141  181.8 
4-5820 4-6010 . e24  172 .4  
15.46 8.18 
4-5500 4-5640.3 e l 5 0  176.6 
4-5040.8 4-5020 ,256 3 5 8 . 5  
lL.77 8.05 
4 - 5 e s e . s  .e3e 5.0 
*-5630.e 4-5020 .e40 1 . 7  
4-ioeo 4-002o . m e  167.6 
6.6 .BO7 89.2 ,109 .e67 176.0 300.4 .?el 
-4.2 1.381 0 7 . 2  .311 1.132 10.4 1 6 7 . L  .1180 
2.6 .?TO 111.6 .374 1.435 L37.8 4 0 0 . 2  -911 
4 .71  8.10 4.89 13.94 2/1/1 4 4 . 9  25.1 46.3 
6.9 .905 90.7 ,170 ,868 183.6 364.7 -720  
-3.3 1.381 85.4 ,380 1.149 16.9 167.4 .7120 
7 . 1  .733 il0.l .360 1.399 232.3 410.6 .a93 
4.10 8.00 4.03 14.29 w i / i  44 .8  2 8 . t  5e.a 
1.013 90.1 
1 .58OA 9 7 . 5  
1.9980 102.1 
1 .113  C.534 
1.0130 90.7 









I i . 1 4 2  
I 95 .1  
7 . 7  e905 9 2 . 4  . i l l  ,869 191.6 369.7 ,719 1.0200 91.4 1.276 -11.1 -71.9 11 .5  .E58 
.8 ,736 108.3 .a50 1.332 226.6  415 .0  ,880 1.0250 103.4 1.133 1.0 26.0 09.0 e201 
-3 .1  ,787 94.0 ,379 ,741  187.0 L30.L .460A 1.0220 8 7 . 7  1.183 -1.0 -L.5 33.1 . , 452  
1 . 7  1.331 109.0 .449 1.081 294.4  344 .4  ,595 1.566 80.5 .396 -1.6 -24.6 C32.6 .le0 
1.4 ,720 106.8 .a42 1 .312  220.9 419.4  ,883 1.7000 104.1 1.125 . I  24.7 7 1 . 1  -295 
4 . 1 8  1 . 5 7  3 . 5 7  1 4 . 1 3  l/&?/e 79.9 1 5 . 4  L4.4 .e94 4.729 162.1 310.7 16 .1  07.0L 1.090 
-3.9 ,821 98.9 ,348 .713 197.3 239.0 ,504A 1.0420 09.9 1.201 - 1 . 7  -4.5 37 .1  - 4 1 4  
1.9 1 .355  101.0 ,433 1.091 300.4 542.0 ,819 1.583 60.3 ,603 -1.9 -27 .1  t 3 9 . 4  .194 
- 2 . 8  i.300 03.4 .385 1.144 23.8 161.7 .TOSO i . 3 8 4 ~  97 .5  .ass. 1.e -eo.r e 7 i . i  .el9 
4 . 7 2  8 . ~ 1  3.03 14.07 i / i / e  45.3 18.0 5 7 . 0  .SOL e.077 94.5 35e.c -1i.e 5 9 . 5 ~  .ore  
1.6 ,705 i05.0 .33r i . 2 ~  215 .1  423.e .e47 1.7070 104.7 1.117 .s 24.5 05 .3  . t o 9  
4.11  7 . i i  3.26 1 4 . ~ 2  1/2/e 73.4 it.8 25.0 ,591 4.028 181.3 3ee.o ce.3 8 4 . 1 ~  ;.err 
4-3510 4-3573.8 .e l9  
4-5020 4-6030 . l 60  
4-5515.8  4-5020 




6.54 4 .97  
a-sreo 4 - 5 5 7 9 . t  ,223 
4-557O.C 4-3620 .414 
4-5080 4-6040 . 1 5 5  
1e.41 
4-5530 4-3504.1 .E51 
4-8504.1 4-56LO ,581 
4-BELO ~-OOIO .w 
12.84 
4-5540 4-3589.8 .SO2 
4-5109.1 4-5020 .341 
4-5020 4-0000 .13@ 
¶0.44 
14.4 5 .0  
182.7 8 . 4  
8 . 3 0  5 . 0 4  
144.0 e 0  
18.3 7 . 0  
i 191 .8  3.3 
I 0.5L 3 . 3 0  
! 139.7 3.7 
I20L.3 -.I 
1 9.28 0 .41  
I 22.0 e a  
- MAR8 ARRIVAL OAT€ : 2445030 I 9 MAY 19841 
,721A 1 .015  89.3 1.273 -iL.l -76.1 2 5 . 8  
,7210 1 . 3 5 T A  9 4 . 1  .043 7 .2  - 1 . 7  200.5 
,921 L.2680 102.1 1.175 -0  18.3 49.4 
~ 8 . 8  ,792 4 .011 93.1 4 . 5  - 1 . 5  1 4 . 0 ~  
4-5470  4-5027.4 .170 194.7 $7.9 
4-1630 4-1990 . e77  156.0 15.3 
15.03 10.43 4.L8 
1-1021.4 4-5eao .e70 10.0 -4o.o 
8 .9  .e10 87.8 ,169 ,806 109.1 355 .3  
-0 .0  1 .377  89.1 .SO? 1.139 3.L 172.0 
1.0 .a15 114.9 .*Le 1.394 240.5 401.9 
4 .50  7.97 0 . 1 7  14.24 W l / l  50.0 28.9 
4-5400 4-50SL.L ,139 180.3 5 5 . 0  0.0 .BO7 89.L ~ 1 0 9  .887 170.0 380 .3  ,721 1.013 90.0 1.274 -10.L -11.0 20.3 
4-5030  4-6000 .254 160.1 14 .1  1.8 ,793 113.5 .400 1.510 243.0 408.4  .906 9.1140 102.8 1.103 -0  19.8 5 5 . 0  
4 - 5 0 3 t . c  4-soso ,237  4 .5  - 3 0 . 0  - 9 . 0  i.sr7 67.1 ,309 1.137 10.8 i re .7  . T W O  1 . 5 8 7 ~  94 .2  .e42 3 . 5  -12.0 t o 9 . i  
13.70 9.50 3.93 4.20 7 . 0 5  5 . 5 7  14.23 C / l / l  5 3 . 0  2 5 . 0  4 2 . 0  1 .070  L.751 96.2 1.4 -4.2 0 6 . 4 L  
4 - 5 4 9 0  4-50se..e . i d 1  1 a i . o  s o . 3  
4-503O.C 4-5030 ,240 .I -21 .7  
4 -5930  4-0010 ,231 184.0 12 .7  
18.10 0 .90  3.95 
0.9  ,905 90.7 ,170 ,888 103.8 304.7 
- 3 . 7  1 .377 85.3 ,373 1 .134  1 7 . 4  17Z.9 
4,LL 7.61 5.01 14.27 2/1 /1  59.8 L 1 . I  
1.8 . 7 r 3  11e .0  . s a t  1 . 4 4 1  c37.4 a 0 . 7  
a 720 
~ 7 1 2 0  
. I 9 1  
50.0 
,719 . ?OS0 
. o r 0  
5O.L 
1.0130 




1 . 5 5 0 A  
1.0900 
,911 
9 0 . 7  1 . L 1 3  -10.3 - 7 1 . 5  
94.L ,840 L.L -16.9 
103.4 1.151 . I  21.3  
L.339 91.9 339.1 - 1 . 7  
91.4 1.270 -11.0 - 7 1 . 7  
94.1 , 031  1.4 - 1 9 . 0  
L.ILL 94.9 317.3 -10.5 
104.0 i . i d i  - .e  ei.3 
-3.9 ,810 99.0 ,333  ,710 197.3 L 5 8 . O  
1 . 7  1.353 107.4 ,434 1.088 299.0 540.4 
1 . 9  .720 106.9 .347 1.293 L2O.O 4 2 3 . 0  
4 .03  7.43 3.00 14 .37  l / 2 / L  85.5 l L . 1  
4 - 5 5 3 0  4 -5¶04 .1  ,252 144 .9  - . O  -3 .9  ,868 103.4 ,329 .e20  211.3 271.1 . 5 5 1 A  1.0900 71.9 1.238 - 2 . 2  - 8 . 9  3 0 - 0  
4 - 5 5 0 4 . t  4-9830 .382 10.0 8.L 1.8 1.336 105.4 .418 1.093 303.3  344 .2  .e37 1.353 0 7 . 0  .614 -2.1 -20.3 L40.4 
4-¶080 4-0050 . 159  190.0 4.3 1.9 ,704 105.0 .342 1.238 214.1  427 .9  .e28 1.6660 1 0 5 . 1  1.113 - . O  23.3 93.9 
i 2 . n  8.85 5 . 5 1  1 . 9 3  7.34 3.34  2 4 . 4 4  I I L / L  77.4 1o.g 24.0 . 4 i2  4.bo3 140.8 3 ~ 7 . 0  2 0 . 8  0 1 . 0 ~  
4-5140 4-5509.8 . S O 1  139.5 3.8  
4-5509.0 4-¶030 .345 22.5 1.0  
4-5630 4-6000 , 1 4 7  199.4 .O 
13 .41  9.49 6.39 
- 3 . 8  .930 107.7 .3L5 .BO3 231.3 290.5 
2 . 0  1.300 103.3 .404 1.104 312.2 541.9 
1.9 $090 102.9  .340 1.227 PO8.L 432.L 
3.9L 1 . 3 L  3.10 14.54 l / L / L  11.3 7.0 
.siir i.is-90 74 .7  1.284 -c.a -10.0 3 r . o  
. o m  1 . m  8 8 . 1  .eel - 2 . 5  - 3 0 . 1  240.8 
.810 1.0440 100.3 1.105 - . O  22 .9  102.3 
L3.3 ,508 4,961 130.1 334.6 44 .0  7C.8L 
,0751 1.4420 7 9 . 0  1 . 3 4 7  - 3 . 1  -13.9 31 .0  
.083 1.350A . 9 0 . 0  a029 -3.2 -34.1 2 1 4 . 1  
. roe  l.OlO0 101.1 1.097 -.o L2.0 110.8 
e5.0 .era 4 .472  100.o 0.6 01.3 0 5 . 5 ~  
4-5400 4-5032.0 .149 
4-303L;O 4-5840 .PI2 
4-3040 4-0000 .LOO 
L4.47 
4-3480 4-5036.C . 1 4 t  
4-8636.C 4-5840 . L 4 L  
IO * S I  
4-1wo 4-8010 .Loo 
1OO.L 50.9 7.6 ,907 89.L ,189 
4 . 1  -30.0 -6.9 1.374 8 7 . L  ,363 
181.8 11.9 1.4 ,620 111.6 .43L 
10.44 4 . 0 4  4.03 7 . 4 ~  8.40 14.00 
170.1 300.1 
10.1 177 .9  
L40.t 406.4 
6L.S L5.L 
.7LO 1.0150 9B.7  1.273 -10.4 - 7 1 . 7  10.3 . I4L 
. 7 l L O  1 .53OA 91.1 ,84Z 8 . 7  -14 .3  285.2 . l o 4  
4 7 . 5  1.OL4 C . 4 8 L  0 6 . 1  358.3 -6.3 6 O . l L  1.510 
.oeo c.io70 104.1 i.iat .B e4.0 6g.0 . s t :  
ier.8 56.8 7.0 ,905 00.7 . i r a  
. 4  - M a l  - 4 . 3  1.314 05 .3  ,361 
t 165.L 9.5 1.0 .788 114.0 .400 
I 9.70 3.96 3.08 1.L9 5.74 $4.81 
114 
410?OVLR T I M E  * 0 O A V 6  1964 OUTBOUNO 3UXNGBY I I ISBION OURATION s sro D A I S  
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- P a l  Z - V  I I! OECL?! RAL SPEECC 
PI1 4 V 4 I 4 Of.CL4 RA4 8CCEDI 
P5; 
6 V 6 I 6 OECL6 R A E  S C C E D O  __ INC -RA? OECLP ETA CERIC 
-I __-_ -~ 
LACNCH SUWGIY @ W E D 1  R A 1  OECLl I 1 V 1 P81 1 ECCEN BHA T H E T l  THETC 
OWNCOY ARRIVE WEEDS R A 3  OECLI I 3 V 3 P O I  S LCCEN LIMA WET3 THE14 
OECARl  RLTURN l ? E E D l  R A I  OECLS 1 5 'I 5 ? E l  5 ECCEN @MA THE11 THETO 
PR'3?-pERO OVL O V A  EVA OVO LVR TYPEOUN-~-SUN P 
4-5510 4-1110.0 .e40 16 i .9  - 5 . 6  -3.6 .?e4 94.6 ,414 . l e 2  160.9 e 4 4 . 6  
4-1640 4-6080 . C l 6  11Y.4 1 1 . 9  8 . 0  ,114 110.1 ,315 1.305 230.6 419.L 
14.49 8.96 11.31 4.10  7.90 4.66  14.59 l/e/i? 101.9 16.0 
4 - 1 ~ 7 0 . 6  4-5040 ,493 6.6 8 . 1  1.4  i . 3 4 0  1 i i . c  . i o 9  i . o n  ~ 0 0 . 4  1as.s 
-. 
65 :5
18 .8  
101.1 
4.935 
i . i r ~ e  -1.1 -11.4 3 i . r  .491 
.#or - 1 . 4   LO.^ rro.1 . c i a  
1.138 - 1 . t  16.9 76.0 -310  














103.0 ,334 a 6 1 1  e11.0 e09.6 ,544A 1.0900 7 1 . 5  1.t36 - t . 3  -6.6 88.6 . S O 0  
101.9 ,421 1.080 303.7 148 .6  .E31 1.110 83.6 ,820 -1.0 -L6.6 C34.6 . .101 
5.71 14.60  l/P/F! 81.6 10.4  L 3 . L  .39B 4 . 8 6 0  146.3  1L1.6 C 6 . S  61.BL 1.111 
ioo.9 .sse 1 . ~ 1 4  e io .9  4 ~ 7 . 0  .ses 1.7e10 106.0 i , i i r  - . 4  CL.L 9 4 . 0  ,319 
MAR6 ARRIVAL OATL 8 L441610 
163.7 17.6 7.4  ,901 90.1 ,110 ,668 163.6 I 
.I -10.1 -1.3 1.313 61.3 ,363 1.119 17 .0  1 
166.7 7.7 - 7  ,613 116.1 ,441 1 .574  L41.6 4 
10 .64  4 .01  3 + ? t  ?.it 6.63 18.0e L / l / l  71.0 
171.6  11.9 1.1 ,901 9 e . 4  ,173 ,869 191.6 3t 
356.C -LO.I -3 .1  L.37e 63.6 ,369 1.114 L3.6 11 
168.6 1.9 -1.0 ,796 114.1 ,411 1 .460  C41.6 41 io.or 4.09  a.66 7.06 1.93 1s.04 i/i/; 71.3 I 
* e 4 9  
.1 I6 
,343  













C . 6  





-3.9 .OC? 107.9 
1.1 1.317 104.1 
L.3 . ? la  106.9 
1.63 ?.CS 3.64  
-3 .4  1.014 111.1 
1 . 6  1.36L 100.6 
L.L .7OC 104 .1  







i . a 4 7  -5.1 -13.9 51.0 . L I T  
,640 -c.o -3a.o e 4 4 . 1  ,114 i . ioe  - . s  10.1 i i i . 1  .mi 
. w o  -6.1 -40 .1  rw.0 . ies  
96.7 81.0 63.1 67.6L C.061 
1.191 -8.0 -16.6 9.9 .Cat 
1.083 - . 4  19.8 11B.6 .as4  





31 - 6  
- 4 . 6  






.409 l.CC1 L7 
,349 1,169 LO 
14.89 l f C / t  1 
(VAL OATC 8 (44 
,170 .666 10 
,381 1.116 1 
,461 1.661 C l  
11.61 C / l / l  8 












. I  439.6 
1.4 4 . 1  
660 I 6 




a7LPA l.Ye30 68.6 
,719 l.1e6 60.0 
,714 1.6010 101.9 
JUN t9041 - 
.?LO 1.0118 90.1  
.?lSO 1.S16 E ¶ . #  
,674 L.4980 101.9 
3 4 , r  .6OL 3.81L 





4 - 0 6 0  
4-1010 
,591 1 8 9 . 1  
,116 L14.8 
10.11 11.66 








1.c19 - 1 L . O  -75.8 84.8  .e74  
,614 1.8 -1.1 L11.6 ,101 
6 4 . 9  311.3 - 3 . 4  I ? . ? L  a.667 
1 , 1 9 4  1.3 cs.e 6c.a .see 
I . MAR8 ARRIVAL DATE 8 L445670 (10 JUH 19641 
115 
WISSlON DURATION i 560 D A Y 9  
20 UAH 1 9 8 4  
LAUNCH SUNCOY SPEED1 R A 1  DECLl I 1 V 1 PSI  1 ECCEN SUA THE11 THE12 PERIH APHEL PSI 2 V 2 I 2 OECLZ R A P  3PEECZ 
3WNGB.I ARRIVE S P E E D 3  R A 3  OECLS I 3 V 3 PSI  3 ECCEN SUA THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 R A 4  SPEECI 
OEPART RETURN J P E E D S  R A S  DECL5 1 5 V 5 P S I  5 ECCEN SWA THET5 THE16 PERIH APHEL PSI  6 V 6 I 6 OECL6 R A 6  lPEE06 
-EVA OVD EVR TYPE SUN A SUN R UAPPA - A  E INC RAP OECLF ETA P E R l C  
4-5470 4-5627.9 .150 190 .8  54 .9  7 . 5  .910 8 7 . 8  ,169 .e68 169 .0  356.0 .721A 1.015 8 9 . 4  1 .273  -10.8 - 7 3 . 2  2 3 . 9  ,246 
4 -5627 .9  4-5780 .248 2 2 . 1  - 1 8 . 9  - 3 . 3  1 .416  9 0 . 8  .446 1.301 357.4 502 .0  -721 1.881A 1 1 2 . 9  .690 2 . 2  - 1 9 . 9  275 .6  , 3 5 3  
8TOPOVER T I M E  : 0 DAYS 1984 OUTBOUND SWINGBY 
W A R S  ARRIVAL D A T E  = ee45rn0 
UARS ARRIVAL DATE = 2445780 I 2 0  HAR 1984) - - - _  
4-5780 4-6030 . l i s  181.0 4 . 2  . I  ,074 9 9 . 5  .313 1.205 ~ 0 2 . 2  420.0 ,869 1.6610 1 0 3 . 2  1 . 1 1 3  1 . 2  27 .7  70 .2  .e74 
$4.10 6 . 5 1  4.05 0.19 11.55 2.40 15 .77  2 /1 /2  22 .0  15.4 34 .2  ,970 2 . 1 9 3  90.4  2 2 . 0  - 1 0 . 5  91.80 1 .165  
4-5632.1 4-5100 . e40  18.0 -10.5 - 2 . 8  1.416 8 8 . 9  .448 1.306 141.5 . 7 ~ i o  1 . 8 9 1 ~  115 .3  1.0 -20 .9  2 7 6 . 0  . J S ~  
4-5520 4 - 5 5 r 6 . 2  , 2 4 1  114.5 - 3 . 1  -4 .0  .eo2 99 .4  .379 . r s 5  190 .1  252.8 , 4 6 9 ~  i.oiio 6 1 . 6  1 .194  - 1 . 1  - 4 . 2  3 5 . 1  , 493  
4 - 5 5 1 6 . ~  ~ - S ~ R Q  , 453  11 .4  1 . 4  2 . 6  1 .366  108.6 ,484 1.130 298.0 525 .0  ~ 0 s  1 . 6 1 5 ~  i ~ 2 . 3  .a00 - 2 . 2  -27.6 210.6 .260 
14 .45  8 . 7 3  1 . 3 3  5 .72  9 .10  3.40 is.46 i / 2 / 2  4 4 . 2  2 . 5  26.8 ,293 4 . 3 1 5  154.0 322 .2  2 3 . 1  ~ 5 . 8 ~  . e70  
4-5628.1 4-5790 .23e 18 .5  - 2 1 . 6  -3 .8  1.403 90.1 . d i g  1 .243  359 .8  506.7 , 722  1 . 7 6 4 ~  108.1 .a70 2 . 5  -18.8 2 1 5 . 1  ,310 
4-1480 4-5632 .2  , 1 4 0  186 .9  5 5 . 3  7 . 0  ,901 8 9 . 2  ,169 .ea7 i 7 s . o  560.3 ,721 1.015 00.0 1.214 -10 .3  -72 .1  20.3 .e39 
4-5100 4-6040 . i i e  189.4 2.6 1 .1  . 6 n  9 9 . 4  . ~ . zo  1.249 201.3 424 .5  ,849 i .0480 i o 4 . e  1 .109 .e  211.7 0 4 . 0  .een 
4-5480 4-5832.1 ,147 1 8 8 . 5  5 6 . 5  7 . 4  ,907 8 9 . 2  ,169 .E67 176 0 360.1 .721 1 .013  9 0 . 0  1.274 -10.8 -73 .2  2 0 . 4  -248  
4 - 5 1 8 0  4-6040 .112 192.9 .9 1.0  ,664 9 7 . 6  .318 1.244 197 .0  424 .9  .848 1.6400 1 0 4 . 2  1.108 1 . 0  2 7 . 1  8 4 . 3  
14 .12  6 . 4 4  4 .01  8 . 2 8  11.65 2 . 4 3  14 .00  2/1/2 21 .5  12 .3  5 7 . 0  .976 2 .097  9 0 . 8  1 7 . 9  -11 .7  6 3 . 4 L  1 .011  
4 - 5 W  4-6080 . I61  2 3 6 . 6  - 1 3 . 7  1 . 7  .628 87 .9  .369 1.175 176 .4  445 .0  .741 1.609 1 0 9 . 6  1.088 .8 2 3 . 2  l l r . 5  ,302 
- _ _  _ _  - .- HARS ARRlVAL OATE = 2445790 (30 HAR 19841 - - -  --. - 
4-5470 4-5628.1 .143 189 .1  5 3 . 6  7 . 0  .910 8 7 . 8  .169 ,866 169 .0  356.3 .72lA 1.015 89 .5  1.273 -10.2 - 7 1 . 0  23 .4  - 2 3 8  
4-5790 4-6030 . l e3  178 .3  5 . 6  .8 .684 101 .2  ,317 1 .272  206 .7  419 .8  ,869 1.8760 1 0 3 . 3  1 .114  1 . 1  2 7 . 3  76 .4  ,277 
1 3 . 6 5  6 . 6 1  3.97 7.04 10.41 2.6s 13.81 2/1/2 26 .7  15 .4  50 .4  1 .061  2 .348  91.8 1 8 . 0  -7 .P  87.1L 1.430 
4-5632.2 4-5790 .239 1 3 . 7  -18.0 - 3 . 0  1.404 8 8 . 2  ,421 1.244 8.0 148.4 . le00 1.769A 109.0 ,671 1.8 - 2 O . e  276 .1  . , 3 1 2  






. E 3 1  
, 352  
.e86 
, 436  
,237 
.352  
. 0 7 0  
4-1490 4-5636.1 -147  183.6 5 7 , 6  7 .3  .SO5 9 0 . 7  ,170 ,868 183 .6  364.7 , 720  1.0150 9 0 . 7  1.275 - 1 0 . 7  -72 .5  16.1 
4 -5636 .1  4-5190  -249  9 . 1  -15.1 -2 .7  1.405 8 6 . 3  ,424 1 .243  12 .4  148.4 . I160  1.771A 109.2 ~ 6 7 0  1.3 -21 .2  t 7 6 . 1  
4-5100 4-6050 1.117 201.4 - 1 . 4  1 . 3  9 7 . 4  ,325 i.eer 1 9 s . ~  4 2 9 . 3  . e m  1.6260 105.3 1 .104  .e 2 6 . 1  0 3 . 0  
13.69 6 . 5 4  4 . 0 1  7.16 10 .53  2 . 5 3  14.24 2 /1 /2  26.1 9 . 7  5 7 . 6  ,972 2 .077  92.4 0 . 0  -11 .5  71.6L 
4-5510 4-5513 .2  .223 100.5 - 6 . 1  - 3 . 8  .782 94 .8  .387 ,731  187.4 248.9 , 4 5 1 ~  i.0220 67.2 1 .180  -1 .0  - 2 . 5  3 2 . 7  
4-5513.C 4-5190 .461 8 . 4  6 . 2  2 . 2  1.358 109 .3  .460 1 .103  295 .0  531.5 .595 1.611A 9 7 . 1  ,589 - 1 . 8  -26 .6  244.6 
4-5700 4-6010 . 134  225.0  - 9 . 6  1 . 6  .642 9 2 . 7  . 3 4 S  1 .190  1 8 5 . 2  4 3 9 . 0  ,779 1.6000 101.6 1 .093  -6 24 .o  109 .7  
4 - 5 5 2 0  4-5577.5 . 253  1 5 3 . 5  - 3 . 7  - 3 . 9  ,811 $ 9 . 2  ,365 .763 196 .7  2 5 5 . 5  .484A 1.0410 6 8 . 7  1 . 2 0 0  - 1 . 7  - 4 . 4  36 .2  
12 .87  1.88 5.04 4 . 9 0  8 . 3 8  2.84 14.84 i / e /e  5 4 . e  4 . 7  2 5 . 7  .e83 4 .489  160.2 317.1 1 8 . 6  8 7 . 5 ~  
4-5517.1 4-1190 .436 1 2 . 4  7 . 2  2 . 4  1 .562  107.8 .si 1.116 299 .4  a z 9 . i  , 612  1.620A 9 8 . 7  .198 -2 .2  -26 .1  249.6 
4-5190 4-0080 . i s 2  2 3 5 . 3  - 1 2 . 8  1 .7  90.0 ,361 1.174 i80.0 443 .9  ,750 1.5970 109.1 1.088 .e 22.0 118.0 




.264 146 .7  
. 4 1 2  16.2 
.176 243 .9  
1 6 . 1 7  9 .44  
- . 4  
8 . 6  
- 1 5 . 3  
5 .71  
- 4 . 1  .8S4 103.9 -349  ,807 209.7 265 .7  . 5 2 5 A  1.0880 70 .3  1 . 2 3 0  -2.3 - 6 . 6  3 8 . 0  , 412  
2 . 7  1 .366  106.5 ,444 1.129 303.8 526.7 .a28 1 .63 lA  100.2 ,606 - 2 . 6  - 2 9 . 5  253 .8  , 244  
1 . 8  ,625 8 6 . 9  .381 1.159 171 .0  449.1 -717  1.800 110 .7  1.082 .6 2 1 . 0  126 .1  . 317  









4 5566.6 4-5800 
4-5800 4-6060 
4-5626.2 4-5noo 
4 - 5 e 3 e . t  4-5800 
e - 5 8 1 0  4-1573.9 
4 - 5 5 1 3 . 0  4-5800 
4-5000 4-6070 
,140  1 8 8 . 3  5 2 . 8  6 . 8  .910 8 7 . 8  ,169 ,868 169 .0  356.5 .72lA 1.015 8 9 . 5  1 .273  -10.0 - 7 1 . 3  2 3 . 1  .e33 
-138  176 .3  6 . 7  .9 ,694 1 0 3 . 1  .523 1 .282  2 1 1 . 3  419.6 . e68  1.6960 103.5 1.117 1.0 2 6 . f  76 .6  , 281  
12 .90  6.80 3 . 9 3  6 . 0 9  9 . 4 7  2 . 8 7  13 .88  2 / 1 / 2  32.1  15 .4  4 6 . 7  1 .107  2 .521  9 3 . 3  1 3 . 7  - 4 . 9  8Z.8L 1.683 
, 1 3 1  181 .9  5 4 . 6  6 . 7  .907 8 9 . 2  .169 .867 178 .0  360 .4  .721 1.013 9 0 . 1  1.274 - 1 0 . 0  - 7 1 . 4  2 0 . 3  .e34 
. 234  1 0 . 1  - 2 0 . 0  - 3 . 3  1 .394  8 7 . 7  .402 1.2OZ 8 . 0  1 5 5 . 0  ,7190 1.685A 104 .9  -656  2 . 0  - 1 9 . 2  27S .5  -275  
a127 186 .4  4 . 1  1 . 2  .682 1 0 1 . 2  ,323 1.255 205.8  424.2 . e49  1.6610 1 0 4 . 3  1.111 . 7  26.1 8 4 . 9  .280 
.z33 i5.0 -24 .7  - 4 . 0  1.394 89 .5  . ~ O O  i . e m  1 . 1  155 .2  . w m  1 . 6 8 3 ~  104.7 ,656 o.8 - 1 1 . 3  275 .2  .e74 
1 2 . 1 3  6 . 6 1  3.90 6 . 1 2  9 .50  2 .  I 14 .05  e / i /o  31.6 12.5 51 .8  1.098 e . z o i  93 .0  0 . 2  - 1 . 7  7 4 . 1 ~  1 . 4 1 0  
,170 .e68 183.7 364.7 
. A 0 5  1 .200 14 .4  155.1 
.326 1.231 200.3 428.8  
14.24 2/1/2 31.5 9 . 8  
.144 182 .6  
. e44  5 . 6  
.123 197 .7  
1 2 . 1 5  6.60 
57.0 
- 1 6 . 3  
. 4  
3 .98  
- 6 . 9  
I .o 
-3.8 
5 . 1 2  
- 6 . 2  
1 . 9  
-6.1 
4 . 9 7  
7.1 
- 2 . 8  
1.4 




9 .53  
9 0 . 7  
8 5 . 9  
99 .2  
2 . 8 2  
9 0 . 4  
110.7 
97 .1  
2 .64  
94 .6  
108.9 
9 4 . 7  
2 . 7 7  





- 5  76 
.608 












. e 5 5  
9 0 . 7  
1 0 1 . 1  
105.2 




9 3 . 7  
1.167 
.580 
1 .099  
165.6 
-10.5 
1 . 4  
.e 
5.3 
- . 4  
-1 .5  
- 5  
310 .6  
- 7 2 . 0  
- 2 0 . 6  
2 5 . 6  
- 1 0 . 3  
- . 9  
-24 .  t 
2 4 . 6  
1 3 . 8  
16.2 
0 3 . 2  
68. I L  
27 .9  
101- 7 
275 .4  
e3s.e 
0 0 . 0 0  
. 244 
.278  
, 3 0 0  





.226 165 .9  - 3 . 8  
1.0 
1.5 
4 .54  
I .764 
~ 1 . 3 5 1  
. e60  




I r .98  
.409 . I21  180.6 244 .7  
,332 1.210 104 .7  433 .3  
14 .46  1 /2 /2  6 7 . 9  7 . 3  
,453 1.094 295 .6  535.7 
.341 1.190 189 .2  4 3 8 . 2  
.4e7 1.081 e 9 o . e  538.4 
. 3 r ~  . 7 4 i  187 .6  2 s o . e  
14.14 i / z / z  ai.6 4 . 9  
6 5 . 9  
9 1 . 4  
106 * e  
4 . 7 6 2  
.486 4 . 4  
.I23 209.7 
12 .29  r .70 
.216 160 .0  
, 4 5 1  9 . 2  
,130 221 .6  
12 .53  1.74 
- 3 . 7  
2 . 1  






6 7 . 8  
9 3 . 5  
1 0 7 . 3  
4 .159  
6 9 . 4  
9 5 . 3  
108.6 
4 . 4 4 6  
1.183 . 590 
1 .095  
160.5 
- 1 . 0  
- 1 . 6  
.I 
317 .4  
- 2 . 5  
-26.4 
2 3 . 8  
1 8 . 3  
3 5 . 2  
242 .0  
110.1 
6 7 . l L  
4-5520 4 -5578 .5  . e27  152 .7  - 3 . 7  - 3 . 9  ,817 9 9 . 0  . 3 5 1  ,769 197 .2  2 5 7 . 5  ,496A 1.04ZD 
4-5518.¶ 4-5800 , 4 2 3  13.3 6.9 2 . 2  1 . 3 5 9  107.3 .442 1 . 1 0 6  300 .4  5 3 3 . 3  ,617 1.594A 
4 - seoo  4-e.060 . i d 4  233.0 - 1 1 . 8  1 . 1  .a40 82.1 ,354 1.173 183 .9  443 .0  .758 i.1880 





- 1 . 7  
* 5  
1 2 S . l  
- 2 . 1  
- 4 . 5  
- 2 6 . 2  




3 1 . 0  
- 9 . 9  
- 1 1 . 5  
1 6 . 4  
4 4 . 9  
20.5 
36 .8  




0 4 . 2 ~  
2ie.e 
e i  . S L  
3 1 . 3  
l256.6 
134.5 
7 9 .  3L 
23 .1  
~ 1 3 . 9  
r 6 . g  
w . o L  
, 421  
. e10  
* 344 
1 .159  







, 3 9 7  17.1 
a165 242.9 
13.90 9 . 0 8  
-370 20 .9  
. l o 2  211.1 
1 5 . 6 4  10.65 
. 3 i o  140.1 
_ _  
.140 188.1 
, 2 3 3  1 2 . 3  
. i s !  115.1 
1 2 . 4 5  1 .11 
- . e  
8 . 1  
- 1 4 , 6  
5 .61  
3 . 3  
71 .1  
96.8 
110.1 
4 . 4 4 0  
1 . 2 3 4  
.606 





129 .2  








- 4 . 0  -923 108 .2  . 3 3 B  .894 229 .3  2 8 5 . 4  .592A 1.1970 
2 . 9  1 .367  104 .2  .424 1.130 310 .3  5 2 8 . 5  ,650 1.609A 
1 . 9  , 622  85.8 -394 1.142 173.5 451 .0  , 693  1.192 
4 . 9 9  8 . 3 8  4.06 16.09 l / 2 / 2  4 8 . 3  2 . 6  2 5 . 8  .439 
73 .3  
9 6 . 2  
111 .9  
4 .479  
- e . 9  




1 0 . 4  
-16 .7  
6 . 5 7  
.. . . . ._ - _ _  HARS ARRIVAL DATE 2445810 (19 APR 19841 ... . . . . -. 
4-5470 4-5020.e  
4-5628.C 4-5810 
4-1610 4-6030 
4-5480 4 -5632 .3  
4-5632 .3  4-5610 
4-1610 4-6040 
. e 3 3  
. e44  
a en r 
1 .926  
5 2 . 8  
- 2 6 . 9  
1 .7  
3.93 
5 4 . 3  
-22 .3  
5 . 4  
3.89  
1 .273  
,647 
1.121 
9 4 . 4  
6.8 ,907 8 9 . 2  .169 .E67 176 .0  360.4 ,721 1.013 90 .1  1 .274  - 9 . 9  -71.1 2 0 . 1  
- 3 . 6  1 .387  8 7 . 4  .387 1 .172  9 . 3  161 .3  .716D 1.627h 1 0 1 . 1  -647 t . 3  - 1 7 . 9  C14.1 1244 
1 .4  .a93 103.1 -329 1.264 210.4 424 .0  .e46 1.6800 104 .5  1.114 .6 2 5 . 4  85.1 s t94  
5 .33  8 . n  2.94 i 4 . i ~  z / i / 2  3 7 . 8  12.5 4 9 . 5  1 .119  e . ~ o e  0 3 . 0  5 . 9  - 6 . 4  r i . 1 ~  1 . 5 6 3  
7 .0  .eo5 90.7 . i 70  .e68 ies.6 314.7 . W O  i.oiso 9 0 . 7  i . e r 5  -10.4 -71 .0  1 8 . 4  -241 
1.34 0 . 1 3  t . 7 9 i 4 . 2 7 t / i / t  3 1 . 1  9.0  114.5 1.032 t a l o s  9 4 . 0  c.6 - 0 . 4  ~ ~ . S L I . L Z I  
- 3 . 0  1 .387 65.6 ,391 1.170 1 5 . 9  161,4 .7130 l.627A 1 0 1 . 2  . & I S  1 . 6  -19.8 214 .0  a 2 4 S  
1.5 .680 101.1 ,329 1.237 204 .7  428 .5  , 830  1.6450 105 .5  1 .107  - 4  2 5 . 0  9 3 . 5  . S O P  
8 9 . 5  
100 .9  
101 .7  
2 .143  
- 1 0 . 0  
3 . 4  
.a 
10.1  
- 7 1 . 5  
- 1 4 . 0  
2 5 . 9  
- 3 . 2  
-135  185 .5  
.e32 1.4 
-139  184.2 
12 .16  6 . 8 3  
4-5490 4-5636.2 a142 162.1 56 .7  
4-5636 .2  4-5610 -241 3 . 3  -17 .7  
4-1610 4-6050 -131 194.4 1 . 0  
4-8500 4-5568.6 ~ 2 2 9  181.9 - 8 . 0  
4-5566.6 4-5610 a488 4.6 4 . 6  
4-5810 4-6060 ,128 CO5.9 - 2 . 1  
1 c . 0 8  6 - 1 4  3.95 
IL.LL 1.86 5 .14  
4-5510  4-5514.1 
4-5810 4-6070 
4-5-314.2 4-5010 




4 - 5 5 0 3 . 1  4-1610 
4-1810 4-6090 
116 
8TOPOVER TIME X 0 D A Y S  1904 OUT8OUNO SWINGBY MISSION OURATlON * 500 D A Y S  
MAR5 ARRIVAL DATE 8 2645810 
10 ACR 1984 
LAlWCH LUNGBY OPEEOl R A I  DECLl I I V 1 PS1 I ECCEN $MA TkETl THET2-PERIH -APHEL - P S I  2 V 2 I 2 OECLL R A P  OPEEOe 
WNGBY ARRIVE OPEEDS R A 3  OECL3 I 3 V 3 PSl 3 ECCEN %HA W E T 3  lHE14 PERlH APHEL PSI 4 V 4 I 4 DECL4 R A 4  *PEE04 
OEPARl RCIURN SPEED5 R A S  DECLS I 5 V 5 P S I  5 ECCEN SUA THE15 THETO PERlH APHEL PgI 0 V 0 1 0 OECLO R A O  OCEEO6 ___ PROP_-AERO DVL O V A  EVA O V D  EVR T!PA-SUN-+JN R.ZPPI---A -- E INC *RAP DECLP ETA PERIL 
4 - 5 5 4 0  4 - 5 5 0 8 . 0  .305 140.1 3.0 :3.9 , 921  101 .9  .331 ,900 230.4 288.1 .002A l .1990  7 6 . 1 - r . 2 0 2  -2 .0  -9.0 3 1 . 5  . ~ 3 5 8  
4 - s 5 0 0 * 9  4-5810 ,310 21.3 9 .7  2.0 1,364 103.7 ,414 1.119 311.0 533.0 a 8 5 3  1,5831 94 .9  so14 -2 .9  -31 .0  254 .0  *e11  
I__ ___ __ -. . - _--. 
* -5oio 4-01no . i n  250.4 -10.2 1.0 .e28 80.e ,302 1.140 i r 1 . t  ~ 1 . r  .?os  1 . ~ ~ 5  i 1 i . i  1 .014 . 3  1 1 . 0  135.0 .37c  
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1.0 -1e.e 
.I -nee  
09.5  1 . m  
9 7 . 4  .E43 
101.0 1.00s 
3.104 9 5 . t  
90.1 l.i??4 
9 7 . 5  .64L 
106.0 1.060 
e.134 91.9 
90 .r  1 . t 7 1  
109.1 1 .081  
97 .5  .e41 
e . w o  91.9 
e.e ,901 o9.e 
- 4 . t  i . se i  e 7 . t  
1.0 .e$$ 9 e . t  
e.9 ,905 90.7 
-3 .3  i.sei e3.4 
1 .6  .e45 93.1 
4.71  6.10 L.91 
4 . 7 0  8.09 3.14  
12 0 
ITOCOVCR TIHE s 0 D A Y 6  1964 OUTBOUND 3WSHGBI NI88ION OURATSON 600 D A I S  
WAR6 ARRIVAL O A l t  S L4450tO 
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LL.0 
-1 .5  
- t 9 . p  





Psi I LCCLN 3MA -?HLTl lHETf!-?CRlH -iPHLL--CII C V t I L . PO1 8 CCCLN 3NA THETS WE14 PLRlH ACHEL P 3 l  4 V 4 I 4 
P8l 5 ECCEN 8HA THETS THETI P E R l H  APHLL ?Of 6 V 6 I 6 
OVO LVR TYPE 8UN, A SUN- R KAPPA - A  --E- -LMC --RAP 
t6 103.4 .3Z6 .Bel P l l . 6  E11.3 .55eA 1.0900 7C.O l.LS9 -L.L 
6 lo¶.?, .4eO 1.100 506.0 539.6 .E33 1.3621 00.8 .El0 -C.L 
19 16.6 .4so 1.099 105.0 405.0 .1ss r.soe i i 6 . r  1 . 0 5 ~  .e 
i 6.01 17.70 (11.9 1.5 c4.a .ai4 4.955 i4s.o 3rr .q  

























S6.0 1.5 $905 
-11 .7  -3.8 1.374 
-18.4 1.9 ,651 
4.10 8.66 7.10 
-8.6 -8.6 ,764 
3.1 1.4 1.341 
-16.1 1.6 .E41 
1.31 4.50 ?.9C 
9C.4 ,178 .869 191.6 869.7 
83.8 ,373 I . l L O  C4.3 118.3 
95.1 ,850 1.189 169.C 446.8 
94.6 .414 . ILL 166.8 C44.6 
9t.l .SIC 1.1cc 183.5 453.L 
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I 8.LI 15.C4 11111 6L.0 .6 
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MI3SION OURATlClN f 600  O A V S  3TOPOVLR T l M E  : 0 D A Y S  1984 OUTBOUND S W I N G B Y  
M A R 3  ARRIVAL DATE : e445860 
8 JUN 1984 
LAUNCH SUNGBY-SPEED1 R A l  DECLl 1 1 V 1 P S I  1 ECCEN SWA THE11 THE12 -PERlH APdEL P S I  2 V 2 I e OECL2 R A e  3PEECP 
SUNGBY ARRIVE 8PEEO3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN 3MA THE13 THE14 PERIH APHEL P31 4 V 4 I 4 OECL4 R A 4  3PEEC4 
DEPART RETURN SPEED5 R A 5  OECL5 I 5 V 5 PSI 5 ECCEN 3WA THE15 THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 R A 6  3PEEC6 '"2; ; ~ ~ r f ~ _ O ~ L _ _ _ b y I _ _ E ~ A _ ~ O ~ O  - 5 V R  TYPE SUN A 3UN R-FA!PA - A  E INC RAP OECLP ETA PERIC 
4--5 5 2 0 7 '  A -  i 5 72 7- - 3 . 5  - 4 . 3  a773 100.2 .426 -730  194.4 245.1 .419A l . I l400 64.8 1.174 -1 .9  - 3 . 9  3 3 . 5  .SO9 
._ . - - - - __ 
4-5572.4 4-5660 ,509 12 .1  2 . 9  1.2 1.349 112.0 .479 1.075 286.7 559.5 . s o  1.591 73.7 ,628 - 1 . 5  - 1 9 . 3  e t r . 1  . e 3 4  
4-5880 4-6iZO .172 257.8 -16 .8  1 . 8  .648 93.7 .372 1.106 186.3 455.7 ,695 1.5160 1 i i . o  1.057 - . s  0 .9  152.3 . 3 6 r  
14.54 9 . 4 5  5 .82  5.09 8 .47  3.63 15.55 1/2/2 115.2 4.0 22.4 .232 5.149 162.3 316.3 1 6 . 1  91.60 ,961 
4-5530 4-5580.1 ,274 146.1 - . 6  - 4 . 2  .e43 104.4 .366 .795 208.3 261.6 .504A 1.0870 69 .1  1.222 -2 .4  - 6 . 3  3 7 . 3  ,436 
4-5fIOO 4-6130 ,192 269.1 -18.4 1 .7  ,637 90.3 ,387 1.089 180.5 459.9 .667 1.5110 112.2 1.049 -.I 7.1 1 6 0 . 0  ,364 
14.42 9.98 5 .00  4.45 7.82 4.08 1S.92 1 / 2 / 2  108.3 5 . 6  21.4 -316  5.380 152.6 322.2 24 .8  65.6L 1 .383  
4-5580.1 4-5860 . a 6  18.2 3 . 5  1 . 2  1.353 108.3 ,443 1.085 296.6 557.3 .so4 i . 5 6 5  17.1 . a 4  - 1 . 7  - 2 2 . 1  224.2 .mi 
4-3540 4-5587.4 . 3 l 2  141.0 3 . 2  - 4 . 1  .921 108.4 .341 .E92 228.9 284.2 . 5 8 7 A  1,1960 73.0 1.270 -2.9 - 9 . 4  3 1 . 3  .IT6 
4-5660 4 - 6 1 4 0 -  .e21 278.7 -19.2 1.6 .627 86.4 .410 1.015 174.8 464.3 .e34 1.115 113.8 1.040 -.I 4 . 1  167.4 -408  
15.40 11.38 6.82 4.02  7.42 4.76 16.45 l / 2 / 2  101.6 7.8 19.6 ,425 5 . 8 8 8  135 .1  SL8.9 4 0 . 1  81.4L C.078 
4 - 5 5 8 7 . 4  4-5eeo ,370 23.3 4 .3  1.2 1,356 105.1 . 4 i 6  1.094 306.0 555.1 .e39 1.548 79.7 .e40 -2.0 -25.9 230.8 - 1 9 0  
MAR8 ARRIVAL DATE = 2445870 I 1 8  JUN 1984) - - -  --- - ___ 
4-5470 4-5618.1 .EO8 130.7 -45 .9  -11.5 .908 87.8 . I 7 2  .e66 169.2 340.3 .717A 1.015 8 7 . 1  1.270 8 . 5  63.0 3 9 . 5  .el0 
4-58Xl 4-6070 .209 202.2 .3 2 . 7  ,734 109.0 .373 1.254 221.5 434.8 .786 1.7220 108.2 1.115 -1 .2  18 .3  111.3 . 3 5 0  
12.85 9.30 4.82  3 . 5 1  6.95 4 . 4 9  15.20 1 /2 /2  90.7 7 . 5  48.4 1.365 2.438 98 .2  22.9 - 1 . 6  96.20 1 .963  
4-1480 6-5626 .7  ,224 127.4 - 4 7 . 2  -12 .7  -907  89.3 -169 .E67 176.5 351.9 .721A 1.013 88.6 1.273 9.4 89 .3  31.4 -222 
4 - 5 6 2 8 . 7  4 - 5 8 7 0  ,222 1 5 . 5  32.8 5.0 1.371 90.0 .3S5 1.118 .O 191.7 .7220 1.115 83 .7  ,664 -6.8 - 4 7 . 3  2 4 7 . 2  ,181  
4-5616.1 4-1870 .e10 25.4 1 5 . 0  2.4 1.389 93.4 .358 1.118 341.0 152.4 . r ia  1.511 .e64 - 3 . 0  -37 .5  241.1 . i o 9  
4-5870 4-6080 .%go 209.6 -3 .0  2.4 . l i s  106 .1  .364 1.211 e i s . 3  438.9 . 7 r z  i . 6 ~ 6 0  108.5 1.100 -1 .0  17 .6  119.8 .347 
12.93 9.09 5 .05  3.83  7.23 4 .04  11.14 i / z / e  89.0 5 . 3  3 r . e  1.220 3.108 91.7 10.5 -.I 7 9 . 1 ~  c .565  
4-5500 4-5640.3 ,161 180.0 5 9 . 0  8 . 0  .905 92.4 .173 .e69 191.8 369.8 .719 
4-5870 4-6100 .166 229.0 - 1 0 . 0  2 . 1  ,684 101.8 .358 1.152 203.0 448 .9  ,740 
11 .32  7.68 4.17 3.64 7.OS 3 . 5 1  18.17 11112 89.8 2.2 42 .3  
4-5510 4-5644.5 ,171 173.8 5 7 . 5  8.1 .907 94.2 . l e 0  .e73 199.9 575.2 ,716 
4-5844.¶ 4-5870 .E69 319.0 -17 .8  - 3 . 5  1.310 82.3 .371 1.106 28.8 191.8 .e960 
*-5840.3 4-1810 .e65 .e -30 .7  -3.7 1.371 8 4 . 2  .364 1.111 21 .9  191.6 . r060 
~ - 5 e r o  4-6110 . i o 4  240.9 -15.3 1.0 ,870 99 .1  ,360 i . 1 ~ 8  196.9 450.9 . r z z  
i i . 3 ~  1.74 4 .29  3.58 6.98 3.45 15.26 i / i / z  90 .6  2.5 12 .9  
1.0200 91.4 1.278 -11.4 - 7 2 . 7  10 .8  
1.515 83.5 .660 3 . 9  - 7 . 8  2 5 3 . 0  
1.5640 109.3 1.078 - . 7  14.4 1 3 6 . 5  
1.0300 92.3 1.279 -11.4 -70.4 7.4 
1.517 83 .2  . O S 7  . 1 . 7  - 1 6 . 3  2 5 0 . 8  
1.5340 109.9 1.068 - . 7  12.0 144 .6  
.e59 2 . 7 7 2  94 .0  356.1 -4.3 56.1L 






, 3 9 5  
. I  13 
1.038 
4-5830 4 - 5 5 1 7 . ~  .e95 150.4 - . e  -4.5 .e25 105.5 .399 .776 eo6.z 251.0 , 4 6 7 ~  1.0860 6 e . r  i . z o 9  -2.6 -6.0 s 6 . i  . ~ R O  
4-5577.C 4-5870 ,480 17.3 2.7 1.0 1 .352  110.5 .468 1.083 290.8 561.3 .578 t .567  73.3 .e42 - 1 . 6  - 2 0 . 6  220.4 ,234 
4-5870 4-6130 . l e 2  265.6 - 1 8 . 0  1 . 7  .e46 92 .9  .378 1.089 184.8 458.9 ,678 1.5010 111 .6  1.049 - . 7  6 . 5  160 .2  ,374 
1 5 - 1 9  10.13 6.28 5 . 0 7  8.45 3.85 1 5 . 7 0  1 /2/2 111.6 5.1 20 .7  ,261 5.173 155.1 319.9 L2.5 88.7L 1.194 
4-5540 4 - 5 5 8 5 . 3  .324 142.3 2 .8  -4 .5  .913 109.0 .358 .880 226.8 278.9 .565A 1.1940 71.5 1.271 - 5 . 0  - 9 . 0  36.9 ,405 
4-5581.3 4-5810 -405 23.3 3 .3  1 . 0  1.356 106.7 .430 1.092 301.5 5S9.3 .623 1.161 76 .6  .e48 - 1 . 9  - 2 3 . 9  226 .5  .e06 
4 - 5 8 1 0  4-6140 .204 276.4 -19.0 1.6 .e36 89.3 ,395 1.074 179.0 463.1 ,649 1.496 112 .9  1 . 0 4 0  -.I 3.4 161.6 -302 
15.61 11.20 6.85 4 .41  7.80 4.36 16.10 1/2/2 111.2 7.3 18.4 .?I67 8.259 137.7 326.3 38.4 83.3L 1.031 
. - ~ - _ _ _ _  MARS ARRIVAL DATE = 2445880 I 2 8  JUN 18841) - - -. _-._. - 
4-5470 4-5618.1 .E08 130.8 - 4 5 . 9  -11.5 .908 8 7 . 8  .172 .e66 169.2 340.3 ,717A 1.015 8 7 . 1  1.270 6 .5  62.9 39.5 .el0 
4-5660 4-8070 ,237 202.4 .I 3.e ,753 111.1 .390 i . 2 8 1  226.5 434.4 .782 1.7810 108.8 1.120 -1 .8  18.8 111.4 .a64 
18.57 9.98 4 .81  5.09 8.99 5.17 15.10 1 /2 /2  99.4 8 . 5  12 .7  1.369 L.254 96 .5  2 6 . 5  S O  98.60 1.117 
4-B460 4-5628.4 ,208 128.3 -46 .1  -11 .8  .907 89.3 .169 -807 176.5 351.3 . 7 Z l A  1 .013 8 8 . 7  1.273 8.3 6 5 . 9  31.4 -202 
4-5880 4-8000 .E14 208.8 -2.8 2 . 7  -733 108.9 , 3 7 7  1.233 220.3 438.4 .T69 1.6980 108.9 1.106 -1.3 18.8 119.9 . 3 5 6  
13.05 9 .40  4 , 8 1  3.65 7.05 4 .60  15.37 1 /2 /2  97.5 6.1 47 .2  1.477 2.499 96 .7  18.4 e 4  64.5L L.215 
4 - 1 e i o . i  4-5880 ,210 27.0 10.9 1.7 1.369 93 .8  ,359 i . i i 8  345.5 156.4 . 7 i 7  1.519 8 1 . 2  .a73 -3.2 -34 .4  243.5 . t i n  
4-5021.4 I - S ~ O O  ,202 18 .7  19.5 2.8 1.371 90.5 ,355 i . i i o  358.0 5 5 5 . 7  . i e z  1,516 81.7 ,613 -4 .4  - 5 9 . 4  ~ 4 4 . 7  . i r 3  
4-5500 4-5640.1 .193 188.9 6 2 . 3  '10.3 -90s 92 .4  . l T 3  ,869 191.5 370.0 .719 1.0200 91 .1  1.276 -13.7 - 7 7 . 1  8.0 . a l l  
4-5640.5 4-5680 .a11 .3 -46.5 -9.B 1.372 8 4 . 5  ,383  1.112 20 .7  195.5 .7080 1.516 81.5 -669 7 . 7  4 . 4  L51.9 ,195 
4-5880 4-6100 ,181 225.B -9 .1  2 .2  .e98 104.0 .363 1.162 201.9 448.3 - 7 4 0  1.5830 109.5 1 .081  -1 .0  13.7 136.6 . S I 2  
i z . s r  6.41 4 . 6 0  4.15 7 . 5 5  3 .82  15.26 i / i / e  97 .1  2.0 30.7 ,623 3.782 01.7 358.9 - 2 . 8  15 4~ 1 .754 
8 . 1  ,907 94.2 ,180 ,873  199.9 375.2 . ? l e  1.0300 92 .3  1.279 -11.4 - 7 0 . 3  7.4 
- 4 . 2  1.371 82.8 ,370 1.108 27 .2  195 .8  .e980 1.517 8 1 . 2  ,667 2.4 - 1 3 . 1  048.3 
2 . 0  ,685 101.4 ,382 1.134 201.7 450 .2  ,724 1.5450 109.9 1.070 - .e 11.4 144.7 
3 .87  7.07 3 . 8 3  15.29 1 /1 /2  98 .9  2 .8  48.5 ,855 2 .438  92.8 359.6 - 4 . 6  56.6L 
- W A R 8  ARRIVAL DATE 2445890 I 8 JUL 1984) -- - 
-11 .6  .908 87.8 ,172 .e66 169.2 340.1 ,717A 1.015 87 .2  1.270 8 . 6  83.5 39.5 
1.2 1.369 Q 4 . 3  ,361 1.119 343.9 560.1 ,715 1.523 79.4 ,682 - 2 . 7  -32 .0  t 4 1 . 1  
4 . 0  . I 7 5  113.4 ,411 1.318 231.5 433.9 .T76 1.8610 109 .1  1.130 -2.8 lA .7  111.3 
3.13 7.13 8 . 0 1  15.90 1 /2 /e  107.4 10.1 58.4 1.537 2 . 1 1 7  94.7 30 .2  2 . 1  101.20 
,260 




, 1 7 7  
,383 
1.402 
4-5480 4 - 5 6 2 6 . C  . e03  128.6 -45.8 -11 .3  ,907 69.3 ,169 ~ 8 6 7  178.5 351.1 ,7211 1.013 88 .7  1.272 8.0 84.9 3 1 . 5  . I O ?  
4-5190 4 -6080  ,243 2 0 8 . 6  -2 .4  3 .1  . 7 5 2  111.1 ,393 1.260 225 .3  437.9 ,?64 1.7560 109.6 1,114 -1 .8  1 5 . 3  119.9 . a 7 2  
4-5eze.c 4-5.390 . i s 7  22 .1  12 .1  1 .7  1.371 91 .0  ,350 i . i m  356.1 $59.5 ,711 1.119 19.9 .ti83 -3 .4 - 3 4 . 9  242.5 . t i s  
13.11 10.04 4 . 1 4  3 . 7 0  7.10 5 . 3 0  1 5 . 6 7  $ / Z i t  105.6 7.2 5 3 . 2  1.556 2.232 94.8 ~ 1 . 3  L.O 6 6 . 6 ~  1 . 9 1 1  
4-5470 4-5629.4 .115 181.1 4 1 . 9  4 . 7  ,910 87.7 ,169 ,868 166.8 558.2 ,721A 1.011 8 9 . 1  1.274 - 8 . 0  - 6 5 . 2  PO.9 ~1911 
4-5000 4-8070 ,310 2 0 5 . 1  2.2 9.2 .801 115.7 ,438 1.510 236.5 433 .3  , 7 7 0  1.9100 110.4 1.143 - 3 . 0  11 .6  111.1 $ 4 0 8  
14.60 10.13 3 .89  3.86 ?.e8 7.05 16.45 2 / 2 / 2  112.4 12.6 73.9 1.585 1,664 89,S L02.8 -61 .0  9 O . S O  1.05P 
4-5629.4 4-5900 ,195 2 2 . 0  8 .7  1.2 i . a r z  90.3 . 3 5 7  i . 1 2 2  318.9 562.6 ,721 1.124 78.3 .693 -3.0 -32 .6  t e i . 5  . i o 3  
4 - 5 4 6 0  4-5626.L .203 128.6 - 4 5 . 8  -11 .3  .907 89.3 ,169 ,867 178.5 351.1 . 7 Z l A  1 .013 88 .7  1.e72 8 . 0  64 .9  3 1 . 5  * !96 
4-5626.L 4-3900 ,196 2 6 . 0  7 . 2  1 . 0  1.372 91.8 $358 1.123 354.0 563.0 . f Z l  1.525 7 8 . 2  .693 -2.8 -31.9 L41.3 , 1 8 3  
4-5900 4-6080 ,276 209.5 - 2 . 1  3 . 7  -774 113.S ,415 1.296 230 .1  4 3 7 . 3  .759 1,8340 110.3 1.124 - 2 . 5  1 3 . r  119.9 * 3 Q 1  
14.75 10.80 4.74 3 .86  T.26 6 .15  16.08 1 / 2 / 2  112.8 8.6 5 7 . 7  1.560 I . 0 7 1  99 .7  L5.9 3.9 92.90 1 . 6 7 1  
4-5690 4 - 5 6 3 4 . 7  ,211 127.0 -45 .3  -11 .8  ,906 90 .8  .170 .E66 183.9 362.5 . 7 2 l  1.0150 90.4 1.275 8.4 68.3 LO.0 a t 0 3  
4-5900 4-6090 .e48 214.9 - 5 . 4  3.0 . I S 1  111.1 .397 1.239 224.1 441.2 .748 1.7300 110.3 1.107 -1 .9  13.4 128.5 * 3 6 0  
4-1510 4 - 5 6 4 5 . 5  . 2 5 ¶  194.9 83 .8  14.2 .907 9 4 . 1  .I80 .E72 199.4 374.3 ,71S 1.0290 9 2 . 5  1.279 -17.5 -70.8 346 .9  -369  
4-8900 4-6110 .?.OS PZ9.8 -11.2 2.2 ,711 100.1 .375 1.156 211.6 449.0 ,723 1.1900 110.4 1.076 -1 .3  10.0 145.0 *365 
19.24 9.91 5.57 5.29 8.67 4.38 15.53 l / l / 2  107.8 3 .6  L3.4 .396 4.9L5 8 7 . 4  184.1 -21.6 49.8L 1 . 5 5 6  
4-5e34.r  4-1000 . Z O ~  15.3 12 .8  1.0 1 . 3 1 3  8 e . i  .358 1.121 7.2 202.8 . r i g 0  1.123 18.4 - 3 . 1  - 3 5 . 2  ~ 4 1 . 3  . l e 5  
14 .21  10.20 4 . 8 5  s.02 7 . 3 ~  5 . 4 3  15.85 i / z / z  111.9 0.1 5 3 . 5  i .410 t m i  9 t . 3  14.9 3.1 7 0 . 2 ~  1 . ~ 3  
4-5645.5 4-sooo ,390 359 .2  -18.4 -13.8 1.372 83.4 .?,IO 1.114 24.6 202.5 .7ozo i . 5 ~ 5  71.9 .687 11.0 12.4 cso.8 .e42 
4-5520 4-5648.6 ,188 169.9 
4 -5648 .8  4-5900 .E77 4 .8  
11.82 8.56 
4-8580 4-5638*¶ .e32 1 4 k 4  
4 -5638 .8  4-5900 .E21 11.0 
4-5900 4-6160 . E l l  288.3 
11.60 11.¶3 
4-5900 4-6120 . l e i  e39.e 
54.7 
-19.4 
- 1 4 . 0  





8.4 . O i l  96.1 . I 9  
-3.9 1.372 82.0 .37 
1.9 .a94 103.4 .37 
4.06 7 . 4 5  4.08 15.4 
-.1 1.023 109.5 . 33  
3 .1  1.573 66.5 .36 
1.1 ,642 90.3 -59 










,878 208.2 360.9 . I 1 2  1.0450 
1.110 29.9 202.5 .6930 1.527 
1.126 205.3 452.8 .709 1.1430 
1/1/2 113.7 4 .1  4 8 . 1  ,763 
1.078 L59.8 377.8 . T I L  1.4400 
I 1.044 180.5 467.0 .628 1.4800 
l / L / L  111.3 9.6 4 t . 0  1.LIC 
1.110 i 3 . n  L O L . ~  . i i m  i.52~ 
IATE - L ~ ~ S D ~ O  ice  JUL 1004) - 
93.3  1.282 
77.6 ,685 
110.6 1.065 




L . 7 9 0  80.4 
-11.5 
c.0 




e l l  .e 
- 1  .t 
- 6 7 . 0  
-14.7 
7 . 5  






2 4 4 . t  . l o 1  
153.0 ~ $ 6 3  
58.4L 1.137 
3 . r  .e21 




4-5480 4-5632.0 . l i e  177.8 48.9 4.7 .90? 89.C .le9 ,867 171.9 361.3 .7L l  1.013 90.L 1 . t74  -6 .0  -65.L l S . 8  . l B B  
4-8010 4-6080 316 211 2 - 1 . 1  4 6 800 115 9 441 1 S47 L33 3 45 5 7 5 1  1 941D 111 3 1 137 - 3  I 11 4 119 8 ~ 4 1 6  
1i .W l 0 . b  3.66 4-66 i . 4 7  ?.io 16.81 t ; L / L  1 l O : S  1!:0 b . 6  1:576 t . 7 i l  i 9 .0  C03:8 -8O: l  67:OL 1.111 
4-183t.o 4-0910 . i s 5  ce.0 5.4 .a 1.374 es.5 .359 i . im  1.0 m 6 . 0  . t t i o  i .sso ~8.9 .Tor -e.e -80.8 c 4 i . o  . i o c  
122 
8TOPOVER TIME I 0 D A Y S  1904 OUTBOUNO SWINGBY MISSION OURATION * 000 %AY3 
M A R S  ARRIVAL DATE : 2441910 
PB JVL 1904 --- 
LAUNCH 8WNGBYbPEEOl R A l  DECLl-' I 1 I V 1 PSI lCCCEN $MA THETI THETe-PERIH APHEL P S I  2 V 2 I 2 OECLL RAE SPEED2 
SUNGBY ARRIVE 3PEEO3 R A S  OECL3 I 3 V 3 PSI 3 ECCEN SUA THE73 THE14 PERIH APHEL P S I  4 V  1 I 4 OECL4 R A 4  SPEED4 
D E P A R T  RETURN 8PEEO5 R A 5  OECL5 I 5 V 5 PSI 5 ECCEN SMA THEIS THETO PERIH APHEL PSI 0 V 6 I 6 DECL0 R A O  OPECC6 
4-5490 4-1034.7 - 2 0 7  121.2 - 4 5 . 0  - 1 1 . 5  .900 90.8 ,170 .e60 183.9 362.5 .721  1.0150 90.4 1.215 8 . 1  65.3 20.2 -190 
4 - 5 6 3 4 . 7  4-5910 .190 1 9 . 8  0.0 . 9  1 .374  00.8 .360 1.125 4.7 205.9 .7200 1.130 76.9 ,702 - 2 . 7  -31 .3  L41.6 . I 9 2  
4-5910 4-6090 .203 215.5 - 5 . 3  3 .4  .?73 113.5 .410 1.275 229.1 440.5 .742  1.8070 111.1 1.117 -2 .4  12.1 le6.1 *399  
11.19 11.10 4 . 1 9  4.09 7.40 0.31 16.24 l l 2 l e  110.4 7.4 59.3 1.541 2 . 0 2 2  90.2 19.0 4 . 9  03.6L 1 * 9 7 4  








- .- -_ . PROP AERO-OVF -o!A _ E V ~ A _ O ~ O ~ E V R _ T ~ P E _ S U N ~ I _ S U N  R A ~ P A  - A  __ E -_!NC RAP nEcLr E T A  FERIC 
4-6910 4-eieo 
.229 126.9 -44.9 -12.0 .BO1 
,227 1 1 . 3  13.5 2.e 1 . 3 ~ 4  
.e54 221.C -0 .3  e.8 .740 
14.91  io.^ 5 . i ~  4 . ~ 7  7 . m  
.e03 175.3 57 .3  9.8 .911 
.so4 0.3 - 3 4 . 7  -7.3 1.311 .e l l  c3e.e -18.8 1.0 .7lC 
13.79 *.ea 4.74 4.53 7 . 9 ~  
MI38ION OURATlON % 840 OAY3 
M A R 8  ARRIVAL O A T E  8 e445600 
9 A P R  1 0 0 4  
1984 OUTBOUND SWINGBY 
I 1 V 1 PSI 1 ECCEN SUA THE11 THETP P E R l H  APHEL P S I  e 
1 3 V 3 P31 3 ECCEN 3MA THE13 THETI P E R I H  APHEL P31 4 
I 5 V 5 PSI 5 ECCEN SUA THE15 THE18 P E R l H  APHEL P S I  8 
OVA EVA DVO EVR TYPE 3UN A 8UN R KAPPA - A  E 
MARS A R R ~ V A L  D A T E  : e i 4 s e 0 0  ( 9 ~ P R  i ~ e i r  .- - 
8.8 -910 87 .8  ,189 .888 189.0  3 5 8 . 5  ,721A 1 .015  89.S 
- 4 . 0  1.394 89.5 .400 1.202 1 . 7  155 .2  ,7220 1 .8831 101.7  
2.0 . e14  8 1 . 8  -424 1 .130  188.7  418 .5  ,851 1 .608  114.1 
0.09 9 . 4 7  4 . 9 2  18.81 2 /1 /2  3 2 . i  5 . 2  4 8 . 7  1.107 2 .521  
- - M A R 8  ARRIVAL OATE E 2445810 (19 APR 19841 
. . . - - - - ._ 
LIUNCM 8UNGOY 8PEEDl RAl 
8WNCBY A R R I V E  (PEE03 R A 3  





V 2 I L DECLL RA?. OCEECP 
V 4 I 4 OECLI R A 4  8PEEO4 
V 8 1 8 OECL6 R A 6  SPEECO 
INC R A ?  OECLP ETA CERIC PROP AERO 
1.273 - 1 0 . 0  - 7 1 . 3  2 3 . 1  . 2 3 3  
1.008 . J  16.1  142 .1  -426  
9 3 . 3  13 .7  - 4 . 9  62.6L 1 . 6 8 5  
,859 e.8 - 1 7 . 3  r75 .e  . z r 4  
4-5470 4 - m z 8 . e  ,140  1 8 8 . 3  
4-5628.e 4-5800  . 2 3 3  1 5 . 0  
4-5800 4-6110 -227 217 .9  
14 .95  8 . 8 5  
52 .8  
- 2 1 . 7  
- 1 8 . 3  
3 .93 
4-5470 4-9628.2  ,140  168.3 
4-5810 4-6110 .EO9 2 5 8 . 3  
13 .75  8 . 4 2  
4 - m 8 . e  4-5810 . e 3 3  12 .3  
5 2 . 8  
- 2 8 . 9  
- 1 7 . 9  
3 .93 
8.8  .910 8 7 . 8  ,169 .e68 1 8 9 . 0  3 5 6 . 5  ,721A 1 .011  8 9 . 5  1.273 - 1 0 . 0  - 1 1 . 3  2 3 . 1  .233  
- 4 . 7  1 .366  6 9 . 2  ,385 1.173 3 . 1  161.4 .7210 1.62SA 100.9 .e47  3 . 4  -14 .9  2 7 3 . 9  -244 
1 .9  . e l 9  84.8  .407 I .128  1 7 2 . 0  456 .8  .668 1 .58s  113 .0  1 , 0 6 7  - 3  1 5 . 5  142.7 ,407  
1 . 3 3  8 . 7 2  4 . 4 3  18.42 2 /1 /2  38.4  1 . 4  42.8  1 . 1 0 1  2 . 7 4 3  94 .4  10 .1  - 3 . 2  79.2L 1 . 9 2 8  
6 . 6  ,907 8 9 . 2  .169 .e67 1 7 8 . 0  360.4 . 721  1.013 9 0 . 1  1 .274  - 9 . 9  - 7 1 . 1  2 0 . 3  , 232  
- 3 . 6  4.387 87 .4  .387 1.172 9 . 5  161 .3  . I160  1.627A 101.1  .647 2 . 3  - 1 7 . 8  274.1  ,244  
2 . 0  .611 6 0 . 4  ,440 1.114 167.3  462.1 .623 1.604 115.4  1.061 . 3  1 3 . 0  150 .1  a 4 4 5  
5 . 3 3  8 . 7 1  1 .44  17 .28  2 /1 /2  3 7 . 8  8.9  4 9 . 3  1 .119  2.398 9 5 . 0  3.9 - 6 . 4  71 .11  1 . 5 6 3  
4-5480 4-5632.3 .135 165.5 
4 - 5 6 3 2 . 3  4-S810 .232 7 . 4  
4 - 5 8 1 0  4-8120 .248 264.6  
14 .65  9 . 3 5  
5 4 . s  
- 2 2 . 3  
- 1 9 . 1  
3 . 8 8  
M A R 8  ARRIVAL DATE 2445820 (29 APR 99841 -- .. - ._ ___ - 
4-1470 4-1628.0 ,145 189.7 5 4 . 0  7 . 2  .910 8 7 . 8  ,169 .E63 169.0  356 .2  ,721A 1.015 8 9 . S  1 .273  - 1 0 . 4  - 7 2 . 3  23 .5  
4-3628.0 4-5820 *e41  1 0 . 6  -35.3 -5 .8  1 . 3 8 1  6 9 . 0  .S75 1 . 1 5 s  3 . 7  1 6 7 . 3  ,7210 1.585A 9 7 . 4  .e43 4 . 5  - 1 0 . 9  2 7 1 . 7  * 2 P 2  
4-5620 4-6110 ,191  2 5 7 . 8  -17 .4  1 . 9  ,625 8 7 . 2  .393 1 , 1 2 4  175 .8  4 5 5 . 4  .683 1 . 5 6 5  112.1  1 . 0 6 8  . e  1 5 . 0  143.L .39I 
4-5480  4-5632.3  -136  185.8 54 .4  6.6 .907 8 9 . 2  ,169 ,887 1 7 6 . 0  360 .4  .721 1 . 0 1 3  9 0 . 1  1.274 -9.9 - 7 1 . 2  20.3 * L W  
4-1632 .3  4-5820 .232  5 . 8  - 2 5 . 4  - 4 . 2  1.581 8 7 . 2  .377 1 .152  10 .4  187 .2  .7180 1.588A 9 7 . 5  .642 2.8 - 1 S . 9  272.0 -219 
4-5620 4-6120 .227 265 .3  - 1 8 . 8  1 . 9  ,617 8 3 . S  ,421 1.111 110 .5  480.4 ,643 1.178 114.1  1 .059  - 2  1 2 . 4  150 .1  , 4 2 1  
1 3 . 5 2  8 . 8 1  3 .39  4 . 7 1  8 . 1 0  4 . 9 2  18 .75  2 / l / t  4 4 . 9  8 . 0  48.5  1 . 1 1 3  2 . 5 3 4  9 5 . 9  3 . 3  - 5 . 3  68.SL 1 . 7 0 6  
12.88 e . i o  3 . 9 9  4 .18  a , i 7  4 . 1 1  16.08 e / i / 2  18 .1  3 . 7  37.6  1 .033  3 .104  9 5 . 2  7.1 - 1 . 9  7 6 . 4 ~  e . 1 1 3  
4-5490 4-5636.2 .141 181 .8  5 8 . 5  8.9 .905 9 0 . 7  ,170 ,868 183.6  384.7 .720 1.0110 9 0 . 7  1 .275  -10 .3  - 7 1 . 5  16.4  . e 4 0  
4-5636.L 4-5620 .e40  1 . 7  - 1 9 . 4  - 3 . 5  1 .381  81.4 , 380  1.149 1 8 . 9  187.4 .7120 1.585A 9 7 . 5  - 6 4 1  1 . 8  -18 .8  271 .8  . e l 6  
*-ti820 4-6130 ,271 271 .4  -19.7 1.0 ,809 78.8 .458 1.099 185.9  485.8 ,595 1 .602  118 .7  1.052 * 2  9.6 1 5 7 . 9  ,464 
14.66 9 .96  3 . 9 4  4 . 7 0  8.09 6 . 0 1  17 .70  2 /1 /2  4 4 . 8  8 . 5  52.8 1 .043  * . 2 5 0  9 5 . S  .I -6 .8  65.LL 1 . 5 0 5  
MARS ARRIVAL OATE = 2445830 ( 9 W A Y  19841 --- - - -  - ____ - 
4 - 5 4 7 0  4-56211.4 . 1 7 0  1 9 4 . 7  S 7 . 9  8 . 9  .Dl0  8 7 . 8  .169 .86p 169.1 313.3 .72lA 1.015 89 .3  1 . 2 7 3  -12.1 -76 .1  25 .5  -27P 
4-5627.4  4-5830 .278 10.0 -48 .0  -8 .8  1.377 89 .1  .367 1 .139  3 . 2  172 .8  ,7210 1.557A 9 4 . 1  ,843 7 . 2  - 1 . 1  268.5 a 2 1 3  
4-1630 4-6110 .160  258.3  -16 .8  1 . 8  ,653 8 9 . 6  ,381 1.122 179.4  4 5 4 . 3  .695 1 . 5 5 0  1 1 1 . 3  1.066 - . O  1 4 . 4  143 .6  -377  
12.67 8 . 0 9  4 . 2 8  4 . 5 8  7 .97  3.80 15 .78  2/1/2 5 6 . 0  3 . 1  28 .8  ,792  4.017 9 5 . 1  4 . 5  - 1 . 5  14.8L C.388  
4-5480 4-5632.2 .139 186.5 S S . 0  8.8 .907 89 .2  ,169 .867 1 7 6 . 0  360.3 .721 1 . 0 1 3  9 0 . 0  1 .274  - 1 0 . 2  - 7 1 . 8  2 0 . 3  .e57 
4-3632.2 4 -5630  ,237 4 . 5  -30.0 -1.0 1.377 87 .1  .369 1 . 1 3 7  1 0 . 8  172.7 ,7180 1.S57A 9 4 . 2  .642 3.1 - 1 2 . 6  269.1 .e00 
4-5830 4-6120 .e09 265.1 - 1 8 . 4  1 . 8  .623 8 6 . 0  ,404 1 .106  174 .1  459 .0  .66O 1 .555  113.1  1.018 - . O  11.7  1 5 1 . 3  , 403  
12.66  8.40 3 . 9 3  4.28 7 .65  4 . 4 7  16 .33  2 /1 /2  5 3 . 0  5 . 3  4 2 . 6  1 . 0 7 0  2 . 7 ¶ 1  9 6 . 2  1 . 4  - 4 . 2  66.4L 1.874 
“-3490 4-5636.2  ,141 i 8 1 . 8  5 6 . 5  8 . 9  . B O 5  9 0 . 7  ,170 .E68 183.8  364.7 ,720  1 .0150 9 0 . 7  1 .275  - 1 0 . 3  - 7 1 . 5  1 6 . 4  , 2 4 0  
4-0636.2 4-5830 ,240 . 7  - 2 1 . 7  - 3 . 7  1 .371  8 5 . 3  3 7 3  1.134 17 .4  172 .9  ,7120 1.557A 9 4 . 2  ,840 2 . 2  -18.9 268.8  ,198  
4-5630 4-6130 .247 272 .4  - 1 9 . 4  1 . 8  .e l5  81 .8  .435 1.095 1 6 9 . 0  464 .0  .619 1 . 5 7 2  115.3  1 , 0 5 1  - .O  9.0 1 5 8 . 8  ,438  
13.58 9 - 3 4  3.cI5 4 . 2 2  7-61  5 . 3 9  17 .10  2/1/2 5 2 . 8  7 . 8  50 .6  1.041 2 . 3 , ~  9 5 . 9  3S9.1 - 7 . 7  6 1 . 6 1  1 .394  
4-5500 4 - 5 6 4 O . e  .15S 178.2 5 8 . 1  7 . 8  ,905 92 .4  ,173 .869 191 .8  369.7 .719 1.0200 91.4  1 . 2 7 8  - 1 1 . 0  - 7 1 . 7  1 1 . 4  - 2 5 6  
4-564O.e 4-5830 ,256  357 .8  - 1 8 . 1  - 3 . 0  1 .376  8 3 . 4  .378 1 .130  2 4 . 3  173 .2  .7030 1.556A 8 4 . 1  .637  1 . 4  - 1 9 . 6  268.0  -196 
4-5830 4-6140 .295  278.0  - 2 0 . 1  1 . 8  , 607  76.7  ,478 1 .084  184.5 469.4 ,566 1 .601  1 1 8 . 2  1 .044  - . O  8 . 2  165.9 .484 
14 .97  10 .74  4 . 1 1  4 . 2 3  7 .62  8 .64  18 .19  1 /1 /2  5 3 . 3  10 .2  S6 .2  .915 2.122 9 4 . 9  3 5 7 . 3  -10 .5  56.5L 1 . 0 2 6  
__--__ MAR3 ARRIVAL OATE = 2445840 (19 MAY 19641 - -- -_ - 
4-5480 4-5632.0  .149 189 .2  5 6 . 9  7 . 8  .907 8 9 . 2  .169 ,867 176.1 360.1 ,721 1 . 0 1 3  90 .0  1.274 -10.9 -73 .7  2 0 . 4  - 2 5 2  
4 - ¶ 6 3 2 . 0  4 - 5 8 4 0  ,252 4 . 1  -38 .0  - 8 . 5  1 .374  8 7 . 2  .363 1 .128  1 0 . 7  177 .9  . I180  1.538A 9 1 . 2  . 6 4 4  5 . 0  - 6 . 7  265.6 .lOQ 
4 - S O 4 0  4-8120 ,193  283.8 -17 .9  1 . 8  ,631 88 .7  ,390 1.106 177.9  457.7 .e74  1 .538  112 .2  1 . 0 5 8  - . Z  1 1 . 1  1 5 ‘  7 , 3 8 8  
12 .17  8 . 1 4  4 . 0 4  4 . 0 3  7 .42  4 . 1 0  18.00 2 /1 /2  6 2 . 3  4 . 7  3 6 . 8  .948 3.188 9 6 . 0  3 3 9 . 7  -3.0 64.6L Z . 0 7 3  
,868 183 .8  364 .7  .720 l . O l ?  
1.125 17 .4  178 .0  ,7120 1.538A 
1.092 172.5 462 .4  ,838  1 .546  
2/1 /2  6 1 . 5  6.9 4 7 . 5  1 .024  
4-5490 
4-5640 




. 142  
.242 
,225 
12. 7 1  
182 .3  
.4  
272.4  
8 . 8 2  
56.8 
- 2 5 . 1  
- 1 9 . 1  
3 . P I  
5 8 . 0  
‘17.7 
- 1 9 . 8  
4 . 1 0  
7 . 0  
- 4 . 3  
1.8 
3.89 




90 .1  
8 5 . 3  
8 4 . 7  
4 . 8 8  
.170 











15 .40  
9 0 . 7  
9 1 . 1  
1 1 4 . 0  
2 .482  
1 .275  
,642  
1 . 0 5 0  
9 6 . 1  
-10.4 
2 . 7  
- . e  
3 5 8 . 3  
- 7 1 . 7  
- 1 4 . 3  
8 . 3  
- 6 . 5  
- 7 1 . 8  
- 1 8 . 2  
5 . 4  
- 9 . 5  
1 6 . 3  
2 6 5 . 2  
159.2 
60.4L 
1 1 . 5  
2 6 4 . 2  
1 6 6 . 3  
57.6L 
,242  
- 1 6 4  
,416  
1 . 5 1 8  
.255 
* 183 
. 4  5 4  
1 ,098 
4-5500 
4- 5640.2  
4-5640 




4 - 1 4 3 0  
4 - 5 6 3 1 . 4  




_ _  
4-5616.9 
4 -5850  
4-6110 
4-3631.4 
4 - 5 8 5 0  
4-IlLO 
4-5638.1 
4 - 5 3 5 0  
4-6130 
.154 




3s7 .7  
2 7 9 . 3  
10.00 
7 . 5  
- 3 . 3  
1 . 7  




7 . 2 8  





9 2 . 4  
8 3 . 5  
80 .1  
5 .91  
9 A R R  
3 7 . 8  
9 2 . 7  
9 4 . 4  
3.43 
8 9 . 2  
87.5 
9 1 . 2  
3 . 8 2  
90 .7  
8 5 . 5  
8 7 . 8  
4 . 4 2  
.e69 191.8  389 .7  
1 .120  2 4 . 3  178 .3  
1 . 0 8 0  167 .5  467 .4  
LTE = 2445850 (29 W 
,866 A69.2 341.8 
1 . 1 2 s  349.9 5 4 3 . 5  
1 .122  187.8 4 S 2 . 4  
1 / 2 / 2  73 .5  2 . 4  
i / i / e  6 2 . 0  9 . 2  
,719 I . 0 2 0 0  
,7030 1.537A 
,593 1,587 
5 4 . 5  .e25 
IAY 19841 - 
. 7 1 7 A  1.015 
,720  1 .526  
,712  1 . 5 3 2 0  
3 4 . 9  1 .093  
8 1 . 4  
91 .o 
1 1 8 . 4  
2 .185  
-10 .9  
1 . 8  
- . e  
3 5 7 . 0  
__I 
9 . 8  
- 6 . 8  
- . 3  
1 4 . 6  
- 1 4 . 5  
9 .8  
- * 3  
3S7.D 
- 1 0 . 6  
3 . 7  
- . 4  
3S7.8 
1 .276  
.e40 
1.042 
9 5 . 1  - -  
1.271 








2 2 . 0  
250.0 
8.57  
- 4 7 . 2  
3 4 . 4  
- 1 5 . 5  
5 . 1 3  
8 2 . 2  
- 5 8 . 7  
- 1 7 . 4  
4 . 7 t  
17 .8  
-30,s 
- 1 8 . 7  
4 . 0 1  




3 7 . 3  
3 3 . 0  
1 1 0 . 1  
3 * 338  
8 9 . 9  
8 8 . 5  
111.5  
4 . 7 3 5  
9 0 . 7  
6 3 . 4  
1 1 3 . 0  
2 .737  
6 7 . 8  
-47.8 
1 3 . 2  
- 2 . 7  
- 8 0 .  5 
8 . 3  
1 0 , s  
- 3 . 4  
-?? . .e  
- 1 0 . 0  
7 . 7  
- s . o  
4 0 . 3  
256 .0  
144 .2  
9 1 . 7 0  
2 0 . 4  
2 s z . o  
152.0  
63 .01  
1 6 . 1  
26I . 3  
159 .0  
3 9 .  3L 
,201 
. 3 2 3  
. l e 1  
13.01 
199 .3  
3 . 3  
8 . 5 3  
e e i . 4  
11 .2  .PO7 
- 1 1 . 4  1 .373  
1 . 8  ,839 
4 . 4 8  7 .67  




,867 178 .2  5 5 9 . 2  .72lA 1 .015  
1 . 1 2 2  9 . 4  182.8 ,7190 1 . 5 2 5  
1.105 1 8 2 . 0  4 5 6 . 8  ,086 1 . 5 2 5 0  
2 /1 /2  73 .9  4 . 3  2 4 . 4  ,576  
1 . e74  
,849 
1 .057  
9 3 . 7  










4 - 5 8 5 0  
,147 
a 249 
. 20  7 
12 .18  
183.7 
. 7  
2 7 1 . 3  
8 . 4 4  
,905 
1 .373  
.629 
7.12  
,868 133.6  364.7 
1.119 1 7 . 0  182.0 
1 .090  178 .4  4 6 1 , l  
2 / l / Z  71 .0  6 . 3  
,720 1 .01so  
.7120 1 . 5 2 s  
, 6 5 4  1.528 
4 2 . 9  ,968 
1.275 
. 6 4  7 
1 .049  
9 5 . 3  
7 . 4  
, - 5 . 3  
1 . 7  





4-5500 4-564O.L ,154 177 .8  57 .0  7 . 5  .BO¶ 9 2 . 4  .173 ,869 191.8  369.7 ,719  1.0200 9 1 . 4  1.276 - 1 0 . 9  - 7 1 . 1  11 .6  
4 - 5 6 4 0 . L  4 - 5 8 5 0  , 2 5 4  5 5 8 . 2  - 2 0 . 1  - 3 . 1  1.372 8 3 . 8  .369 1.114 2 5 . 3  i83.0 . l o 4 0  1.525 8 8 . 2  .645 2 . 0  - 1 6 . 2  860 .1  
4-5850 4-6140 ,242  279 .6  - 1 9 . 4  1 . 7  ,820 83 .4  .426 1.077 1 7 1 . 0  4 6 5 . 7  .El6  1 .538  1 1 5 . 0  1 .041  - . 4  4 . 7  186 .9  ~ 4 2 9  
1 3 . 0 4  9 . 3 7  4 . 0 9  3.88  7 .00  5.28  18.90 1 / 1 / 2  7 1 . 3  8.4 5 2 . 0  ,930 2 . 2 8 0  9 5 . 0  357 .0  - 8 . 1  5I.4L 1 .101  
M A R 8  ARRIVAL OATE E 2445880 ( 8 JUN 19841 - - -  -- . .- 
4-5470 4-5016.8 ,213  130.4 - 4 8 . 2  -11.0 ,908 8 7 . 8  .172 .e68 169 .2  340 .8  ,717A 1 . 0 1 5  8 7 . 2  1 .270  8.8’ 6 4 . 1  3 9 . 6  . t l 5  
4 - 5 6 1 8 * 3  4-5380 ,215 2 3 . 5  22 .5  3.4 1.369 9 3 . 1  ,338  1.119 348.3  548.1 ,719  1.519 8 5 . 5  .656 -4 .8  -41 .5  C 5 1 . 5  ,173  
4-5860 4-6110 ~ 1 8 1  2 4 5 . 8  - 1 4 . 3  1 . 9  .859 96.8 .361 l . l L 4  192.3  451 .6  . l i d  1 .5300  1 1 0 . 0  1 ,066  12.6 1 4 4 . 1  , 3 9 4  
11.91 8 . e 7  1.80 3.04 7.04 3.3s 15.30 i m e  8 1 . 7  p . 3  4 3 . 0  1.299 e.rza 99.1 19.1  - 2 . 7  9 4 . 0 0  2 . ~ 4 4  
4-9490 4-5830.1 ,181 188.4  80.0 8 .8  . B O 5  90.7 .170 .e88 183.6 384.8 .720 1.0150 9 0 . 7  1 .275  -1e.O - 7 S . 3  1 4 . 9  -274 
4-5636.1 4-5860 ~ 2 7 4  1 . 0  - 4 1 . 2  - 7 . 8  1 .372  8 5 . 7  ,361 1 .116  1 6 . 2  187 .3  . l i s 0  1 .118  85.9  - 6 5 4  5 . 9  - 1 . 5  217 .8  * I 8 1  
4-5800 4-8130 . I 9 2  269 .1  -18 .4  1.7 .e37 90 .3  .387 1.089 180.5 4 5 9 . 9  .e67  1 .5110 112.2  1.049 - . 5  7.1 160 .0  -364 
12 .12  8 . 3 0  4 . 2 2  3.82 r . 2 2  4 . 0 8  15 .92  2/l/i? 80.8 5.8  3 4 . 1  ,802 3 .352  94 .6  111.3 - 3 . 4  57.1L 1 * 8 8 7  
4 - 5 5 0 0  1-5840.2 .15S 178.1 58.0 7 . 8  .9OS 9 2 . 4  ,173 ,889 191.8  389.7 . ? l o  l.OE00 91.4  1.218 - 1 1 . 0  - 7 1 . 7  11.5 - 2 5 6  
4-5640.8 4-1880 -256  359.1 -23.6 - 4 . 5  1.371 83 .9  .388 1 .112  23.0 187.5 . I O 5 0  1.518 85 .7  .e52 2.6 - 1 3 . 2  258.1 * I 7 0  
4-9860 4-0140 .PPI 216 .7  - 1 9 . 2  1.d ,827 88.4  ,410 1.071 114 .8  484 .3  .e34 1.515 113.8  1.040 -.?I 4 . 1  167.4 -406 
i 2 . u  8.87 4 . 1 0  3 .m 0.98 4 . 7 0  10.49 w i i z  80.0 7 . 8  4 0 . 3  ,920 e . 4 4 ~  94.7  357 .5  -8.4 57.OL 1 . 5 2 1  
MARE A R R I V A L  OATS 3 e445070 (10 JUN 10841 ----I---- - 
12 4 
8TOCOVER T I M E  a 0 DAY8 1984 OUT8OUNO SWINGBY Ml331OH OURATlON S 640 D A Y S  
M A R 3  A R R I V A L  DATE S 24J5610 
18 JUN 1914 
LAUNCH V 1 P31 1 ECCEN -SUA THE11 THE12  P E R I H  lPHEL PSI 2 V 2 I 2 OECL2 R I C  SPEECP 
aWNG8Y ARRIVE EPEE03 R A S  OECL3 I 3 V 3 PSI S ECCEN SNA THE11 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEC04 
DEPART RETURN SPEED5 R A S  DECL5 I 5 V 5 PSI 5 ECCEN SUA THE15 THE16 PERIH AfHEL PSI 6 V 6 1 6 OECLd R A 6  3PECC6 --- -. . .__ PROP-IEltO-OVL O V A  t ~ A - _ D V O - E V R  --TYPE-SUN A SUH R.XPPPA _ _  - A  E INC RAP OECLP ETA PERIC 
4-5100 4-1640.3 ,101 180.0 59 .0  8.0 .BO5 92.4 ,173 ,869 191.6 369.8 .719 1.0200 91.4 1.276 -18.4 -72.7 10.8 .e61 
4-5640.8 4 - 5 6 7 0  ,2611 .2 -30.7 -5.7 1.371 84.2 ,364 1 .111  21 .9  191.6 .7060 1.515 83.5 .600 3.9 - 7 . 8  2 5 3 . 0  ,173 
4-1870 4-6140 - 2 0 4  278.6 - 1 9 . 0  1.0 .e36 89.3 .395 1.074 179.0 463.1 .e49 1.498 112.9 1.040 - . 7  3.4 167.6 ,392 
12.17 8 . 5 8  4.17 3.64 7.03 4.36 16.10 1 /1 /2  69.8 7.3 42.3 .e59 2.772 94 .0  358.1 - 4 . 3  56 .1L  1.522 
~ - -  --. swNtey-8-pEEol-- RAl '-oECCIi"T .._ --_ - .. 
4-1510 4-5644.9 a 1 7 1  113.8 57.5 8.1 ,907 94 .2  . l e0  .e73 199.9 375 .2  ,710 1.0300 9 2 . 3  1.279 -11.4 - 7 0 . 4  7 . 4  .269 
4-5644.8 4-1870 ,209 359.0 -17.8 -3.5 1.370 8 2 . 3  ,371 1.106 26.8 191.8 .6960 1.517 85.2 ,057 1.7 -16.3 C50.6 . l r O  
4-5070 4-6150 . P S I  266.0 -19 .5  1.4 .e26 85.2 .420 1.060 173.3 467.3 .014 1.505 114.6 1.031 - . 7  -3 175.1 ,419 






















. I 7 7  
12.70 
--- - _ _  
, 63.5 
- 3 2 . 0  
10 .7  





6 9 . 1  
-43.1 
5 .3  
1.1 
_ _  





242 .5  
152 .6  
66.8L 
19.5 
2 4 1 . 2  
100.6 
71.7L 
- -  





. 1 7 5  






MAR8 ARRIVAL DATE t 2445890 t 8 JUL 1984) 
-11.6 ,908 87 .8  ,172 ,866 169.2 340.5 .717A 1.015 67.2 1.270 0 . 6  
1.2 1.369 94.3 .301 1.119 343.9 560.1 .715 1.323 79.4 .E82 -2 .7  
2 .1  ,696 103.7 .366 1.143 206.6 449.6 ,724 1.5630 110.1 1.073 - 1 . 1  
8.73 7.13 3.93 15.37 1/2/2 107.4 3 .2  116.4 1.337 2.117 94.7 30.2 
-11.3 .907 69.3 .169 ,667 170.5 351.1 .?PIA 1.013 88 .7  1.272 6 . 0  
1 . 7  1.371 91 .0  .356 1.120 356.1 159.5 ,721 1.519 79.9 ,683 -3.4 
1 .9  .081 101.0 .366 1 . 1 1 7  200.4 453.5 .709 1.5250 110.5 1.082 -1.0 
3.70 7 . l G  3 .75  15.39 1/2/2 105.0 3 . 9  53.2 1.556 2.232 04.8 21.3 
- i 2 . 7  .900 90.8 .170 .E68 183.9 362.6 .721 1.0150 90.4 r .275 9.3 
4 . 1  1.372 87.5 ,358 1.118 9 .5  199.1 ,7180 1.516 6 0 . 0  .662 - 5 . 8  
1 .7  .e67 98.0 .369 1.095 194.2 417.3 ,691 1.4990 1 1 1 . 0  1.051 -1.0 
3.95 7.35 3.74 15.49 1/2/2 104.2 5 .2  43.3 1.235 2.709 93.9 9.4 
130.0 -40 .1  
3 0 . 0  7 . 5  
232.0 -11.7 
6.78 4.84 
128.6 -45 .8  
22.1 1 2 . 1  
243.7 - 1 4 . 0  
6 . 5 0  4 . 7 4  
120.5 -46.3 
11.2 26 .1  
256 .0  - 1 7 . 0  








4 - 5 o i o . r  
4-5628. r 
4-5510 4-5644.6 .179 176.5 58.7 8 . 8  . B O 7  94.2 ,180 .E73 199.6 375.4 .716 1.0300 9 2 . 3  1.279 -12 .1  -71 .7  0 .1 . 2 6 i  
4-1644.0 4-5890 .261 2.4 - 3 1 . 5  -6 .2  1.371 83.2 ,369 1 ,110  25.5 199.2 .IO10 1.520 79.5 .077 4 .3  -6.4 C47.4 .le6 
4-S890 4-6150 .201 260.8 - 1 9 . 3  1.3 .e44 91.2 ,391 1.059 161.9 465.0 -644 1.4730 112.8 1.030 -1.0 -.e 175.8 - 1 6 7  
12.63 8 .69  4.40 3.93 7.33 4 .29  15.98 l / l / Z  101.8 8.3 40 .2  .TOO 2.907 91.0 1 .5  - 1 . 9  55.3L 1 .410  
MAR8 ARRIVAL DATE :: 2445900 118 JUL 1984) -- -- _.-__ _._-- 
4-5470 4-5018.4 . e l 4  130.2 - 4 6 . 3  -11.9 .908 87 .8  . I 7 2  ,666 169.2 340.7 .717A 1.015 87 .2  1.270 6 .9  64.4 39 .7  ,217 
4-1010.4 4-5900 . e l 7  33.9 4 . 8  .8 1 .370  94.6 .364 1.122 342.0 563.6 .713 1 .530  77 .7  .Os2 -2.4 -30.1 239.0 ,106 
4-5900 4-0110 .205 2 2 9 . 8  - 1 1 . 2  2 . 2  ,711 106.1 .315 1.156 211.6 449.0 .723 1.5900 110.4 1.076 - 1 . 3  10.0 145.0 .368 
13.23 9 .29  4.90 3.94 7.34 4.38 15.53 i / z / z  114.0 3.6 59 .8  i.260 2.006 92.9 33.9 4 . 5  io4.00 1.261 
4-541Q 4-5029.4 . I 1 5  161.1 44 .9  4 . 7  ,910 87.7 ,169 .e68 166.8 358.2 .721A 1,015 6 9 . 7  1.274 -8.0 -61 .2  20.9 . I 9 5  
4-11029.4 4-5900 ,195 22 .0  8 . 7  1.2 1.372 90.3 .357 1.122 356.9 562.8 ,721 1.524 78.3 .e93 -3.0 -32.8 241.5 e 1 6 3  
4-5900 4-6110 .205 229.8 -11 .2 l  2.2 . 7 l l  100.1 ,375 1.156 211.6 449.0 e723 1.5900 110.4 1.076 - 1 . 3  10.0 1 4 5 . 0  .365 
11.93 8 .07  3.69'  3.80 7.26 4.36 15-53 2/2/2 112.4 3.8 73.9 1.585 1.664 89.5 202.6 -61.8 9 0 . 3 0  1.012 
4-1480 4 - 5 0 2 6 . t  . e 0 3  128.6 -45.8 -11 .3  
4 - 5 6 2 6 . t  4-8900 . I 9 6  26.0 7.2 1 .0  
4-3900 4-0220 . l o 1  239.0 - 1 4 . 0  1.9 
12.60 0.80 4.74 3.88 
4-3490 4-5034.7 ,211 127.0 - 4 1 . 3  -11.8 
4-8634.7 4-5900 ,203 111.3 12 .8  1.9 
4-5900 4-6130 ,184 251.0 -16.5 1.7 
12.66 8.74 4.85 3.92 
.907 89.3 ,169 .e67 176.5 3 3 1 . 1  .72lA 1.013 8 6 . 7  1.272 0 . 0  04.9 3 1 . 1  .198 
,372  91.0 .358 1,123 354 .0  503 .0  . 7 2 l  1.525 78.2 .e93 -2.8 - 3 1 . 9  241.3 ,163 
,094 103.4 .3?0 1.126 205 .3  412.6 . IO9 1.5430 110.6 1.005 - 1 . 2  7.5 153 .0  .365 
7.28 4.06 11.46 1 /2 /2  112.6 4 . 1  37 .7  1.560 2.071 92.7 25.9 3.9 92.90 1 .671  
. O O O  90 .6  ,170 .E68 183.9 302.5 .721 1.0150 90.4 1.275 8.4 60.3 20.0 ,205 
, 5 7 3  86.1 ,356 1.121 7.2 202.6 .7190 1.523 78.4 .692 -3 .7  -S5.2 C41.S . l o 5  
.e79 100.5 .370 1.100 199.1 450 .8  ,694 1.5070 111.0 1.053 -1.2 4 . 7  160.8 ,304 
7.32 1.89 15.49 1 /2 /2  111.9 5 .1  5 3 . 5  1.400 C.221 9 2 . 3  14 .9  3 .1  78.2L 1.763 
4 -1500  4-5s42.4 .e95 
4-1042.4 4-5900 .309 
4-1900 4-0140 ,104 
15.21 
4-5510 4-5045.5 . e 5 5  
4 - l900  4-0150 . ID3 
14.04 
4-5520 4-5648.8 . l e 0  
4-5048.e 4-5900 ,277 
4-5900 4 - 0 1 Y O  . e l l  
13.09 
4-5645.m 4-5900 ,390 
-  - 
4-5410 4-5618.8 ,220 
4-5018.6 4-5910 .E24 
4-5910 4-6110 ,230 
14.19 
4-5470 4-5029.4 .ill 
4-5629.4 4-5910 ,195 
4-5OtO 4-6110 .E30 
4-5480 4-5026.3 ,205 
4-5690.3 4-5910 .199 
4-5910 4-0120 ,211 . 13.30 
$2.  15 
12s.9 
5 . 1  
203. 1 
10.14 
-46 .5  







.e05 92.3 ,174 
, 1 7 3  84.8 ,305 
.e60 97 .4  .SI4 















~ 6 3 4  1.4060 
23.4 .396 
.712 1.0450 
.e930 1 . 5 2 7  
,626 1.46CO 
40 .1  .783 
UL 1984) 
91.9 1.278 13 .6  
78.1 .I89 -11.4 
111.5 1.042 -1 .1  
3 .969  89.5 185.9 
92 .5  1.279 -17.5 
77.9 .087 11.9 
112.3 1.031 - 1 . 1  
4.9Z5 07.4 184.1 
78.1 
- J 5 . 6  
1.7 
C8.5 
-79 .8  
12.4 
-1.4 
- 2 1 . 6  
-67.5 
-14 .7  
- 4 . 8  
- 1 . 6  
3 .7  
c35.0 
1 0 8 . 5  
546.9 
CSO.8 
170 .1  
49.0L 









. 3 8 9  
,242 
.3 IO 
1 . 9 5 e  
194.9 





-19 .4  
5 . 1 7  
5 4 . 7  
-19.4 
-19 .1  
4 . 5 0  





.PO7 9 4 . 1  ,180 
1.372 63.4 ,370  
,654 94.1 ,383 













l / 2 /2  
199.4 376.8 
2 4 . 0  202.5 
180.8 484.0 





!445910 I 2 8  J 
169.2 341.1 
339.9 580.9 
216.6 448 .3  
120.7 4.4 
189.9 
4 . 6  
288 * 3 
9.03 
1 . 4  
- 3 . 9  
1 .1  
4.06 
. e t 1  90 .1  .190 
1.372 82 .0  .376 
.042 90.3 .398 
7 . 4 5  4 . a ~  16.13 
9 3 . 3  1.262 -11 .5  
77.8 .685 2 . 0  
113.3 1.021 -1 .2  









4 .22  
-. M A R 8  ARRIVAL 04 
129.8 
3 7 . 5  




- 1 1 . 0  
4 . 9 9  
.908 67 .8  ,172  
1 .371  95.4 ,506 
.728 106.5 ,387 
7.01 4.98 15.71 
.717A 1.015 87.3 1.270 9.C 
.711 1.539 76.1 . T O 2  - 2 . 2  
.720 1.6290 110.9 1.084 -1 .6 
63.1 1.204 1 .910  91 .1  37.6 












* 1 9 t  
,377 
1,187 
. S I T  
181 .1  
2 6 . 6  
226 . I  
8.87 







116.6 4 . 4  
.907 89.3 ,109 .SO7 178 .1  351.2 .72lA 1.013 86.7 1.272 6 . C  
1.373 92.2 .361 1.126 351.0 360.3 .720 1.533 70.7 .703 -2 .4  
. ? l o  105.8 .378 1.139 210.4 452 .1  ,706 1.5690 111.0 1.070 - 1 . 4  
7.49 4.52 15.63 1/2/2 119.2 4.4 81.5 1.523 1.955 90.5 30.4 
4 .7  







.e10 67.7 * l e 9  
1.374 90 .9  . I60  
,728 108.S .387 
1.47 4.98 15.77 
.E68 
1 .126  
1.174 
2/2/2 
 mi^ 1.015 89.7 1.214 -8 .0  
. 721  1.S31 76.8 .703 - 2 . 5  
.?PO 1.6290 P10.9 1.084 - 1 . 6  
89.7 1.584 1.749 87.5 LlO.7 
-65 .2  
-30.3 
9 . 3  
-59.5 
20.0 





















~ 4 6 . 7  
I es0.3 
-45 .9  
3 . 8  
-13.0 
4.77 
0 5 . 3  
-29.9 
6.9 
6 * 1  
31  -4 



































69.2 . l e 9  .e67 
89.5 .359 1.126 
105.8 ,378 1.139 
4 . 5 2  15.03 L/2/2 
90.8 ,170 .e68 
88.8 ,360 1.125 
$03.0 .374 1.100 
4.19 18.57 l / C / t  
90.7 -170 .868 
88.0 ,301 1.124 
103.0 .a74 1.109 






4 . 7  205.9 
L04.1 455.9 
118.4 1.1 

















. 5 3  
.so 
A 7  
.01 
.I3 . se 
,!I4 
3 90.2 1.274 - 6 . 0  
0 76.9 ,709 -1 .6  
90 111 .0  1.070 -1.4 
6 1 . 7 3 1  69.0 105.6 
50 90.4 1.275 0.1 
0 70.9 . IO2 -C.7 
'30 111.1 1.056 -1.3 
1 t . 0 2 L  9O.L 19.8 
50 90.7 1.C75 -8.t 
10 78.e .7OC - C O O  
30 111.1 1.056 -1.3 
I8 1 .001  90.0 197.8 
-05.2 
-30.9 



















t 4 1 . 1  
161 .a 
a t .  8L 
.195 
.370 














-45 .0  
8.0  
-16.1 
4 . 7 9  
40.1 
8. 7 
-16 .1  
a .e9 

















. E t #  







. I t 0  . I 1 9 0  
,895 
1 t . t  
- 1 t . 1  
t .e 
1.5 














BTOPOVLR TIME a D DAY8 1084 OUTBOUND SWINGBY 
_ _  I_-- 
LAUNCH 
OWNGIY ARRIVE SCEEDI R A 3  DECLS 1 I V S POI 3 ECCEN 8HA THE13 THE14 PERIH 
DEPART RETURN SPEED5 R A S  DECLB 1 5 V I P 8 1  5 ECCEN SUA THE15 THETI  PERIH 
~ W N G I Y - - ~ P E ~ D l - R A ~ - D E C L l  -1  ' l - - V  ; -k8I--< ECCEN BHA- THETI  THETL PERIH - 
PROP AERO DVL OVA EVA DVD EVR TYPE OUN A 8 U N - R X P t -  ______ __- - 
APHEL P31 L 
APHEL P S I  4 
A?HEL P a l  8 
-A  E 
1 . 0 4 4 0  93 .4  
1.534 7 I . L  
__ - .._ .
i . 4 5 ~ 0  1ir.r 
. M I  3 . ~ 1 5  
R I 8 8 l O N  DURATION * 040 D A Y S  
M A R 3  ARRIVAL DATE * 0 4 4 5 9 1 0  
I8 JUL 1 9 6 4  
V L I L DECLL RAL BPCEDL 
V 4 I 4 DECL4 RA4 )PEED4 
I N C  R A ?  DECLP ETA ?ERIC 
v I I e D c c L e  nAe OPEEDO 
12 6 
ETOPOVER TlHE s 0 DAYI 1964 OUTBOUND SWINGBY MISOl@N OURATl@H : 680 O A Y S  
MAR8 ARRIVAL O A 1 E  t445610 
9 0  Y A V  1 9 8 4  _ _  . _ _ _  -__ - 
LAUNCH OWNOBY SPEED1 R A l  OECLl I 1 V 1 PSI 1 ECCEN 3HA THE11 THE12 PERIH APHEL P S I  2 V 2 I 2 OECLE R A R  IPffD2 
6WNG8Y ARRIVE W E E 0 3  R A 3  OECL3 I 3 V 3 POI 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 RA4 OPfEo' 
DEPART RETURN EPEE05 R A 5  OECL5 I 5 V 5 PSI 5 ECCEN $MA THE15 THE16 PERlH APHEL P O I  6 V 6 1 6 OECLI R A 6  O p t ~ D ~  __ PROP AERO DVL JVA --EVA OVO EVR TYPE SUN A SUN R KAPPA - A  E INC f f A P  OECLP ETA PERIC 
4-5470 4-5618.9 .229 129.1 -47.2 -12.9 .SO8 87.8 , 172  .866 169.2 341.6 .717A 1.015 87.3 1.271 9 .6  67.6 40.3 *234 
4-5618.9 4-5650 -235 22.0 34.4 5 .6  1.371 92.7 ,359 1.123 349.9 543.5 .720 1.526 68.0 .e50 -6.6 -47.6 256.0 -167 
4 - 5 0 5 0  4-6lSO e286 286.2 -19.6 1.6 ,612 78.4 .468 1.065 166.1 470.7 .!I61 1.563 117.1 1.033 - , 4  1.6 173.9 9 4 1 1  
15.57 11.60 5.13 3.97 7 . 3 1  6.46  17.88 1/2/2 73.5 10.8 34.9 1,093 3 . 3 3 8  100.0 14.6 - 2 . 7  91.70 L.556 
- _ .  MAC3 ARRlWAL O A T €  5 2445850 I29 MAY l984i -- 
- _  -- - 
MARS ARRIVAL DATE S 2445860 ( 6 JUN 1984) - - - - I - - -  . - - - - -. .- 
4-1470 4-5616.3 .213 130.4 - 4 8 . 2  -11.6 .SO8 87.8 ,112 .e66 169.e 340.6 ,117A 1.015 67.2 1.270 8.8  64.1 39.6 
4-5616.8 4-5660 ,215 23.5 22,5 3.4 1.369 93.1 -358 1.119 348.3 548.1 ,719 1.519 8 5 . 5  ,656 -4.8 -41.5 251.5 8173 
4-5660 4-6150 .260 286.7 -19 .3  1.5 ,619 81.9 .442 1.062 169.5 468.9 .593 1.531 116.0 1.052 -.6 1.0 1 7 4 . 6  ~ 4 4 2  
14.26 ia.ai 4.88 3.64 7.04 5.73 17.21 i m e  61.7 9.9 43.0 i.zso 2.7m 99 .5  19.1 -2.7 94.00 2.244 
_. - UARS ARRIVAL DATE 5 2445810 (18 JUN 19841 - - -  __ -. . _ _  _ _  - 
4-5470 4-5618-1 ,208 130.7 -45.9 -11.5 ,908 87.8 ,172 -866 169.2 340.J .717A 1.015 87.1 1.270 8.5 63.0 39.5 * e l 0  
4-5616-1 4-5870 ,210 25.4 15.6 2.4 1.369 93.4 ,358 1.118 347.0 552.4 .718 1.517 83.3 .e64 - 3 . 6  - 3 7 . 5  247.1 ,169 
4-5870 4-6150 ,236 281.0 -19.3 1.4 85.2 . 420  1.060 173.3 467.3 .el4 1.505 114.6 1.031 -a7 . 3  1 7 5 . 1  -419 
1 3 . 4 9  9-94 4.82 3.55 6.9s 5.1'2 16.68 1/2/2 90.7 9.2 46.4 1.365 2.438 98.2 e2.9 -1 .6  96.20 1.961 
4-5480 4-5626.7 .224 127.4 -47.2 -12.7 ,907 89.3 .169 .867 176.5 351.9 ,721A 1.013 88.8 1.273 9 .4  69.3 31.4 *e22 
4-5810 4-6160 .279 293.7 -19.3 1 .3  .617 80.3 ,456 1.048 168.0 471.9 .570 1.525 117.0 1.025 - a 6  -2.7 182.2 - 4 5 7  
4-5626.7 4-5870 .e22 is.% 52.8 5.0 1.371 90.o . 3 5 5  i.iia .o 191.7 ,1220 1.515 03.7 -6.6 -47.3 247.2 -181 
i5.io 1i.m 5.05 3.83 7.23 6.21 17.53 11212 09.0 11.3 37.6 i.ixo 3.103 97.7 10.5 - . 5  7 9 . 5 ~  c.565 
4-5470 4-5618.1 .208 130.6 
4-5060 4-6150 ,216 284.1 
13.05 9 .45  
4-5480 4-5626.4 ,206 128.3 
4-5626.4 4-5880 .202 18.7 
4-5860 4-6160 .e51 295.3 
13.46 50.31 
4-5sia.i 4 - m ~ ~  . e m  27.6 
- _- 








MARS ARRIVAL DATE : 244S880 (26 JUN 1984) -- 
-11.5 .SO8 87.6 .172 .e66 169.2 340.3 .717A 1.015 87.1 1.270 6.5 68.9 39.5 *el0  
1.7 1.~69 93.6 ,359 i.ii8 3 4 5 . 5  556.4 ,717 1.519 e i . 2  . e n  -3.2 -34.4 243.5 ,170 
-ii.e .e07 89.3 .leg .as7 176.5 351.3 .72l~ i.013 08.7 1.273 6.3 65.9 31.4 , 202  
1.2 .6z5 83.9 . a i  i.041 171.6 470.3 .594 1.497 111.4 i.ozz. -.s -3.4 soe.8 .430 
1.4 .E35 66.3 ,404 1.059 177.1 466.1 .631 1.486 113.6 1.030 r.9 - . E  i r 5 . 5  .400 
3.59 6.99 4.64 16.26 11W2 99.4 8 . 1  52.7 1.369 2.256 96.5 26.5 .O 96.60 1.717 
2.6 1.371 90.5 .355 1.119 358 .0  5 5 5 . 1  ,722 1.516 61.7 .E73 - 4 . 4  -39.4 244.7 ,173 
3.65 7.05 5.50 16.92 1/2/2 97.5 10.6 47.2 1.477 2.499 96.7 16.4 - 4  64.5L C.Ll5 -__ - -- - -  MARS ARRIVAL DATE : 2445890 I 6 JUL 1984) - -- --_II_- 
4 - 5 4 7 0  4-5616.C a210 130.6 -46.1 -11.6 ,908 8 1 . 8  .172 ,866 169.2 340.5 .717A 1.015 67.2 1.270 6-6 63.5 39.5 
4-5616.C 4-5890 .Pi2 30.6 7.5 1.2 1.369 94.3 .361 1.119 343 .9  580.1 .715 1.523 79.4 ,682 -2.7 -32.0 L41.1 
4 - m m  4-e iso ,201 e80.e -19.3 1 . 3  ,644 91.2  .wi 1.059 iei.9 465.0 .e44 i.4730 112.6 1.030 -1.0 - . o  i7s.e 
4-5400 1-5eze.e ' . e n s  i2e.e -45.0 -11.3 ,907 69.3 ,169 .867 i m . 5  3si.i  rei^ i.nis 88.7 1.27~ 6.0 64.9 31.5 
11.37 9.14 4.84 3.73 7.13 4.29 15.98 1/2/e 101.4 8.3 56.4 1.337 C.117 94.7 30.2 2 .1  401.20 
4 - 5 6 2 6 . C  4-S890 .197 22.1  12.1 1.7 1.371 91.0 .3S8 1.120 356.1 5 5 9 . 8  ,721 1.519 79.9 .e63 -3.4 -34 .9  C42.¶ 
4-5690 4-6160 -226 291,5 -19.3 1.1 .633 87.2 ,412 1.044 178.0 468.9 *614 1 .475  114.2 1.021 -1.1 - 4 . 1  183.L 
$3.56 9.68 4.74 3.70 7.10 4.94 16.46 1/2/2 105.6 10.0 $ 3 . 9  1 . 5 5 6  2.232 9 4 . 6  21.3 e.0  68.OL 
4-5490 4-5634.6 ,225 126.5 -46.3 -12.7 .906 90.8 .170 .e68 183.9 362.8 -721 1.0150 90.4 1.275 9.3 69.1 10.5 
4-5634.6 4-5690 . E 2 1  11.2 26.1  4.1 1.372 8 7 . 5  ,358 1,118 9.5  199.1 ,7180 1.516 60.0  .662 - 5 . 6  -45.1 241.2 
4-5690  4-6170 ,266 300.4 -16.6 .9 ,624 62.5 .443 1.032 170.3 473.1 ,574 1.469 116.3 1.013 -1.2 -7.1 190.5 ~441 





, 1 9 7  
175 




4 - 5 4 7 0  4-5610.4 .el4 130.2 - 4 8 . 3  -11.9 .SO6 87.6 ,172 .e66 l69.e 340.1 ,7¶7A 1.015 81.2  1.270 6 . 1  64.4 3 9 . 7  st17 
4-5610.4 4-5900 . E l 7  33.9 4.6 .E 1,370 94.6 .364 1.122 842.0 S83.6 ,113 1.530 77.7 ,692 -1 .4  -30.1 L39 .6  -166 
4-1000 4-6150 -193 L76.3 -19.4 1.3 ,654 04.1 .SO3 1.080 188.6 A64.0 ,654 1.4660 l l P . 3  1.031 -1.1 -1.4 176.1 a370 
12.94 9.00 4.90 3.94 7.34 4.09 15.79 i / ~ / z  i i ~ . ~  0.0 5s.e i.z~o C.OOI oe.9 33.9 4.5 to4.00 1.167 
4-5470 4-5629.4 e 1 1 5  101.1 4 4 . 9  4.7 ,910 67.7 ,169 .e66 168.8 348.2 .72lA 1.015 69.7 1.274 -0 .0  -65.L 90.9 ,195 
4-5629.4 4-5900 ,195 22.0 8 . T  1.2 1.572 90.3 .357 1.122 356.9 562.6 .I21 1.524 78 .3  ,695 -3.0 - 3 Z . 6  ?41.5 ,163 
I - I P ~ O  4-6150 .i93 ~ 7 6 . 3  -19.4 1 . 3  .et14 94.1 .3e3 i.mn i m . 6  404 o 614 i.ieeo iie.3 1 . 0 ~ 1  -1 t -1.4 i7e.i .376 . 11.64 7.78 3.69 3.66 7.26 4.09 15.79 2 / 2 / 2  112.4 6:O i 3 . 0  1.585 1,664 69.S CO2k -61.6 90.30 1.01e 
4-5480 
4 - 5 0 2 0 .  c 
4-5900 
4 - ¶ 4 9 0  
4-5034 * 7 
4-3000 
4 - 5 4 7 0  
4-8610.6 


































-11.5 .SO7 69.3 .le9 .BE? lt6.9 351.1 .721A 1.013 
1.0 1.372 91.6 .356 1.123 354.0 563 .0  ,721 1.525 
1.1 -842 90.3 ,398 1.044 160.5 467 .6  ,626 1.4600 
3.66 7.26 4 . 5 3  16.15 ll2/2 112.8 9.6 57.1 1.560 
1.9 1.373 88.1  .356 1.121 7.2 202.6 ,7190 l.523 
-9 ,632 6 6 . 0  ,422 1.030 114.5 471.6 ,596 1.465 
8.92 7.32 5 .24  16.66 112/2 111.9 11.3 5 3 . 5  1.460 
-12.3 .908 67.0 ,172 ,868 169.2 341.1 .717A 1.015 
,4 1.311 95.4 -368 1,12S 339.9 566.9 .7il 1.539 
1.3 ,664 96.9 ,376 1.065 191.5 463.2 .e61 1.4660 
4.22 7.61 4.05 15.89 1/2/2 1 2 0 . 1  7.8 63.1 1,204 
-11.6 .BOO 90.8 ,170 ,868 183.9 362.5 .mi i.oi50 
.- MARS ARRIVAL D A T E  = 2445910 (26 JUL 19641 - 












6 . 0  64.9 









- 2 . c  -20.6 
-1.3 - L . O  
37.6 7.3 
81 
241 . 3  
163.6 
92.9o 
20 .0  
C41 - 3  
191 .o 










. l e ¶  
,418 
1.763 
4 - 5 4 7 0  4-5629.4 .lis iei.1 44.9 4.7 .e10 67.7 ,169 ,em i8e.e 316.2 ,721~ i.ois 19.7 1.174 -0 .0 -05.t 20.9 .is5 
4-5629.4 4-5910 ~195 26.8 4.4 ,6 1.374 90.9 ,360 1.126 3S6.4 566.1 ,721 1.531 76.8 . 7 0 3  - 2 . 5  - 3 0 . 3  L41.4 * 1 9 e  
4-5910 4 - 8 1 5 0  ,191 270.9 -19.5 1.3 .e04 96.9 .376 1.063 191.5 463.2 .e61 1.4660 llt.0 1.033 -1.3 - t e n  176.3 . 3 7 s  
11.01 7.74 3.09 1.06 7 . 4 7  4.05 15.69 PI212 116.6 7.6 1 9 . 7  1.584 1.749 6 7 . 5  210.7 - 5 9 . 5  9 4 . 3 0  i s l e 7  
4 - 5 4 0 0  4-5626.8 .PO5 126.5 -45.9 -11 .4  ,907 69.5 ,169 .E87 176.5 351.2 . 7 2 l A  1,013 88 .7  1 . 2 r E  6 . L  65.3 3 1 . 4  -199 
4-8826.8 4 - 5 0 1 0  .199 30.4 3 . 8  $ 5  1 . 3 1 3  9t.t ,361 1.126 551.6 568.3 .720 1.533 76.7 .IO3 - t . 4  -29.9 L41.0 .$93 
4-8010 4-6160 -201 263.7 -19.9 1.1 93.3 ,369 1.048 165.3 466.6 .E39 1.4520 112.7 1.02t -1 .3  -5.2 * 8 3 * *  . 




STOPOVER 71HE : 0 C L Y 6  1984 INBOUNO 3WlNG8Y HIS61ON OURATION e 4 4 0  D A Y 5  
UAR3 ARRIVAL DATE L 2 4 4 ¶ 9 0 0  
18 JUL 19er 
;AUNCH--'ARRIVE OPEEOI R A l  OECLl I 1 V 1 P31 1 ECCEN SUA THE71 THE12 P E R l H  APHEL P31 2 V 2 1 2 OECLP R A P  6PEECP 
OEPART 6WNGBY 6PEE03 R A 3  OECLS 1 3 V 3 P S I  3 ECCEN S H A  W E T S  THE14 PERIH APHEL P31 4 V 4 I 4 OECL4 R A 4  6PLEC4 
8WNGBY RETURN 6PEEOS R A 5  OECLS I I V 1 P31 5 ECCEN 3 W A  THE15 THE16 P E R l H  lPHEL P31 6 V 6 I e OECL6 R A a  6PCECI 
PROP AERO O V L  - - O V A  EVL - _ O V O - - - E V R  l Y P E  6UN A SUN R KAPPA - A  E INC R A P  OtCLP ETA PERlC . - _  -_ -.- UAR3 A R R l V A L  DATE : 2445900 (18 JUL 1964) .- -- - 
4-5140 4-sgno ,111 ~16.7 - 3 0 . 0  -1.4 1.121 89.0 
4-5900 4-6066.4 .ire 272.8 -10.4 -4.3 .67r 95.1 
4-6061.4 a-eieo ,193 7 5 . 4  -24.3 - 3 . 1  1.321 95.3 
12.81 7.40 3.65 5.41 8.79 3 . 1 5  
* - S I 0 0  4-3900 ~ 1 3 4  205.3 - 2 1 . 2  -1.2 1.111 85.1  
4-5900 4-6067.9 -180 272.4 -33.0 -2.4 ,668 95.2 
4-6067.6 4-0200 .255 66.6 52.1 9.1 1.214 96.6 
































i i . e 6  
i t . e e  
.i7e 
. l e e  
, i r e  
. ize 
. i e ~  . 2eo 
. i z e  
a t . 2 1  
12.44 










,161 . 1 7 5  
. l e 9  
.161 
. I 1 5  
. I @ ?  
ta.ii 
ia.ii 
213.6 ' - 56 .1  
54.0 -31.3 










92.9 .21S 1.244 
96.6 .393 1.051 
102.S .350 1.024 











. r i s  I.ITSA 
9o.e 1.245 
9e.i ,160 5 . 1 .  e.e 
75.4, 1.346 .3 1.3 
110.9 1.015 6.4 11.6 
3.567 92.6 4 1 . 3  - 7 2 . 3  
99.0 ,166 3 .1  1.3 
94.4 1,365 -3.1 -19.4 
110.9 1.059 - 1 . 1  -1r .3  








214.8  -23.1) 

















261.3 -33 .4  
11.2  -38.9 
1.31 3.661 
-2.1 i.1lZ 90.1 .e11 1.256 
- 3 . 3  1.449 19.e . 5 3 t  1.450 
- 1 . 1  .a41 89.2 -394 1.039 


















4-60 re. 4 
4 - 5  T60 














4-60 r e .  4 
4-6060. t 
4-6ors.i 
-1 .7  1.112 
-3 .3  .669 
-3.2 1.326 
-1 ,s 1.110 
-2.4 .E83 
- 5 . 1  1.294 
4.70 0.09 
4.05 0.04 
86.5 .el9 1.261 
91.0 .342 1.095 
94.6 .era  .e19 
3 . w  i3.si a m i  
9 5 . 1  .e20 ,809 
3 .11  i t . 4 6  i / i / i  
86.6 .PZP 1.260 
91.4 .341 1.093 
L.5 - . I  3 3 1 . 0  
1.4 10.3 35.1 
- . 3  -10.0 too.* 
330.7 40.2 135.CO 
t.2 -1,s 331.1  
e .5  2.9 r o 4 . i  
.I 4.2  41 .9  






t . 1 3 4  
,259 
.ria 
199.7 - 2 1 . 2 '  





4-6060 - 2  
199.7 -21 .2  
267.3 - 3 3 . 1  
11.3 - 4 6 . 1  
r.ii 3.02 
i o r . 7  -11.6 
26T.4 -33.0 
69.8 51.6 




-0.3 1 . m  
-1.3 1.100 
- e . 3  . e m  
7 . 1  i . 2 7 5  
4.02 8 .20  
e t . 6  . t a l  1.~41 
3.14 ie.82 i / i / t  
97.4 .S I0  1.090 




21 .7  66.6 
4-5770 
4-5910 













1 9 7 . 1  -11 .6  
Z67.6 -34.3 
11 .1  -51.1 
7 . 1 9  4.09 
-1.3 1.09L 
4.90 8.29 
- 2 . 1  .EM 
e.9 i . e r s  
53.3 146.3 
194.4 35t.f. 




1 . 4  
1 .o 
9 . 9  
.9*8 
-5.5 331.1  
-14 .4  ie3.4 
6 . 0  4L.1  
- 5 1 . 9  101.10 
-5.5 IS$.@ 





I - S L ~ O  
197.5 -15.4 
10 .7  54.0 
9.20 4 . 5 1  
197.5 -15.4 
t 6 6 . O  -31.1 
10.4 -55.1 
#.LO 4 . 1 1  
m r . 6  -34.4 
4-5910 
4-6065.9 





-4.0 1.10s 9i.e . t o t  
-L.O ,613 99.3 .sei 
-8 .8  1.320 100.6 ,315 









8a9.8 - L O 4  







- 5 . 7  .@SO 
4 . 4  l .31@ 
4.03 T.43 
89.8 .cot 
~ 4010 13.40 
I 90.1 ,340 
93.7 . v i  
8a.a . toe 
I s0.0 .a47 , s3.o .sei 
I s7.T .a49 
se.a .tee 
I 3-70 13.58 
, OS.@ .cot 
1 3.18 13.?8 
4-6f80 
4-SatO 
4-81 oe. e 
4-8180 
4-WCO 






4 4 1 1 0  
4 -3WO 
+a104 .@ 










-8.1 l .3W 
4.03 1.41 
-t.a ..a51 
4 . 7  a.105 
-a.e 1.441 
4.01 1.411 
j as.0 .toe 
at.a . am 
I 4.aa i8.38 





8TO?OVER TIME S 0 O A Y 8  1984 INEOUNO 3UINGBV MIS8ION OURATIOtI f 440 O A I S  
M A R S  A R R I V A L  D A T E  = 24459~0 
r A U G  i9ni 
V 2 I C OECL2 RA2 8?ECD2 
V 4 I 4 OECL4 UA4 8PEEC4 
V 8 I 8 OLCLI R A 8  OPEC06 
INC RAP OECLP E T A  PCRlC 
. I 
LAUNCH ARRIVE )PEE01 
DEPART 8WNGBV 8PEEO3 
(IWNG8I RETURN (PEE05 
PROP 
R A I  
R A 3  















_ .  . 
I 1  
I 3  





4 .04  
I
v - 1  - 
V S  























_ _  
3MA 



























APHEL PSI 2 
APHEL PSI 4 
APHEL PSI 8 
- A  E - - __ 
4 - 5 r 4 0  4-5920 ,101 
4-5920 4-8142.1 -232 
4-8142.1 4-6180 .4l2 
12.83 
1.481~ 91.1 ,784 2.8 1.0 3 3 8 . 1  .io0 
1.438 io7.e 1.342 -.I -.I 4 8 . 1  .4ir 
,354 11.956 15.7 338.3 14.8 98.30 3.814 





4 - 5 1 3 0  4-5920 .lo9 197.8 -27.1 -1 .8  1.102 86.5 .207 1.233 20.8 149.7 
4-5920 4-0071.4 ,183 262.6 -31.8 -2.1 .692 99 .8  ,350 1.095 198.9 341.1 
11.58 7.51 3.83 4.08 7.4. 3.87 12.48 l/l/l 33.2 27.1 
*-SI50 4-5920 ,109 197.8 -21.7 -1.8 1.102 88.5 .207 1.233 20.8 149.7 
4-6149.4 4-8190 .463 48.9 -8.5 -2.3 1.274 68.8 .397 .884 88.3 134.5 
4-eorr..4 4-8190 .e10 71.0 -41.2 -8.2 1.295 95.8 .22r .so1 527.8 190.5 
4 - w z o  4-8149.4 .e17 311.0 -23.4 -1.9 .e30 85 .3  x.7 1.005 in.8 432.8 
19 .34  9.28 3.65 4 .08  r . 4 3  5.81 15.36 i/2/1 33.2 21.2 
 reo 4-5920 . l e 5  195.1 -21.7 -1.8 1.097 8 4 . 0  ,213 1.228 31.7 150.6 
11.91 7.02 3 . 7 9  3.09 7.48 4.03 13.42 11112 33.5 84.8 
4-5920 4-8007.9 -190 264.3 -31.1 -2.0 .e34 99.1 .364 1.081 197.5 324.5 
4-0067.9 4-6200 .268 67.8 54.8 9.9 1.274 98.6 .205 ~ 8 9 3  319.8 507.4 
, 125  19tl.l -21.7 
,182 262.1 -31.8 
,200 11.4 -47.1 
ii.re 1.83 3.79 
. i 5 0  594.2 -17.1 
.le4 262.8 -31.9 
-220 70.1 52.9 
12.08 7.95 4.05 
,150 194.2 -17.1 
.le1 282.7 -32.0 
,192 7i.2 -Sl.6 
12.00 7.87 4.01 
.le2 195.0 -15.4 
. l e i  282.8 -32 .0  
,191 70.8 5 4 . 4  
12.48 8.27 4 - 4 5  
,182 195.0 -15.4 
.le0 263.1 -32.2 
,187 10.4 -55.3 
12.45 0 .26  4.45 
,180 263.8 -32.5 
,186 69.4 -58.4 
13.14 8.82 3.02 
.222 197.0 -14.4 
.180 264.8 -33.1 
.188 67.1 80.8  
13.14 8.82 5-02 
.e22 191.0 -14.4 
.9r70 1.488~ 9 1 . 3  .703 2.3 -.i a36 .5  
.112A 1.4180 85.1 1.364 . 2  1.2 50.9 
,701 1.112A 101.4 .939 3.0 5 . 5  204.5 
46.2 1 .368  2.551 89.0 9.4 so.?  95.20 
.9770 1.488A 97.3 -763 2.3 -.I 3 5 6 . 5  
,566 1.443 110.3 1.336 -.l - . 3  5 1 . 4  
,1210 1.207~ 111.4 .go9 - 4 . 8  -11.4 1se.r 

















,9650 1.487~ 9 1 . 3  .r60 2.0 -1.1 336.4 
.68r~ i . 4 m  8 0 . 1  1.358 .I . I  56.5 
54 .8  ,848 2.101 82.3 42.7 -81.0 1 2 . 0 ~  
.694 1.052A 97.8 .913 -12.9 -50.1 158.5 
-1.8 1.097 84.8 ,213 1.228 S1.7 150.8 
-2.1 ,693 99.6 ,348 1.097 199.0 345.3 
-6 .8  1.281 94.8 ,207 .890 331.e 499.1 
4.09 1 . 4 8  3.81  iz.09 ill11 33.1 35.3 
.96~0 1.487~ 97.3 ,760 2 .0  -1.7 536.4 
,715A 1.4780 86.2 1.38S e2 1.4 4 8 . 4  
,706 1.074A 99.0 .925 3.3 8.7 208.2 
32.5 1.498 C.280 70.4 12.9 58.8 95 .10  
,9440 1.484A 97.3 . 7 5 4  1.9 - 3 . 4  3 3 5 . 5  
,7071 1.4780 84.2 1.363 .2 1.1 82.9 
,103 i.04o~ 08.i ,910 -ii.e -5z.c 162.1 
53.8 1.238 c.211 17.2 1o.o -59.4 03.1~ 
.e440 1.484~ 9 1 . 3  .754 1.7 -3.4 335.s 
,718~ 1.4780 87.4 1.308 .c 1.7 45.1 
57.7 1.628 2.073 11.1 13.3 59.4 98.10 
,710 1.048A 98.9 ,916 3.4 12.3 ClO.5 
4-5reo 4-5920 
4-6oro .o  4-6200 
4-5710 4-3920 
4-0020 4-60rs.c 




4-8015 .2  4-8210 
4 - 5 r 8 0  1-5920 
4-5920 4-6085.1 
4-6083.8 4-8220 









-1.3 1.091 82 .5  .223 1.214 4 3 . 6  152.4 
-P.l .e91 99.6 - 3 5 3  1.093 196.7 337.5 
4 . i 3  7.32 3.90 12.88 1/1/2 34.1 68.9 
0.0 1.21s 9 s . ~  .is3 .e71 ~21.0 512.1 



























1.0  1.278 

















3.80  11.S6 
99.0 -344  
91.9 .I78 
3 . 8 0  12.S7 




1.214 43.8 152.4 
1.098 199.0 349.9 
.a19 335.2 ~ 0 8 . 5  
i / w i  34.1 44 .5  
,811 330.4 1ia.8 
1/1/2 36.8  r o . 8  
1.195 16.2 1 ~ 5 . 1  .silo 1.418~ 9 1 . 3  - 1 4 0  1 . 4  -1 .4  3 3 3 . 8  .lor 
1.099 198.8 354.8 
. e n  339.1 517.2 
l/l/l 38.8 55.3 
1.109 89.4 150.3 
1.098 198.5 359.3 
1/1/2 39.8 87.7 
1.189 69.4 158.3 
1.097 198.1 364.1 
1.195 58.2 131.1 
1.098 199.0 351.0 
.e69 343 .0  w 5 . r  
. a m  347.3 5 2 4 . 1  
i/iii 39.8 17.0 
ATE E: 2445950 (ir AI 
.9110 1.418A 97.3 -748 1.4 -5.4 333.8 
.712 1.031A 94.7 ' . S O 8  -10.4 -54.21 165.1 
.9is~ 1.4r80 87.7 1.366 .2 1.8 44.3 
w . 9  i . 8 5 3  c.09~ 71.0 15.8 -95.1 01.90 
.7i.oi 1.4770 8 8 . 0  1 . 3 6 1  . 3  2.1 41.5 .le7 
02.0 1.116 1.041 11.8  12.7 5 0 . 3  ioi.30 1.614 
.eaeo i.472~ 9 1 . 2  . r 3 3  1.e - 1 . 5  ssi.2 ,202 
. ~ O A  1.4160 89.8 1.367 . 4  2 .6  3 7 . 8  .ieo 
.713 1.032A 94.9 ,909 3.S 10.9 211.1 el21 
,118 1.022A 93.0 ,901 3.7 22.5 210.0 -1 1 0  
85.9 1.748 1.838 72.5 11.4 5 5 . S  104.90 ' - 4 6 3  
4-5690 4-5930 ,153 238.9 2 4 . 7  5.8 1.096 94.7 .iw i.199 330.8 52s.7 
4-5950 4-eosa.r ,236 208.0 -29.2 -1.9 ,853 101.0 . a 4  1 . 0 ~ 4  198.0 ee9.s 
4-6050 .1  4-0130 . 4 5 0  44.4 -18.6 -6.1 1.404 108.8 , 500  1.261 5 0 8 . 5  454.8 
12.58 9.20 4.06 3 . 3 8  6.78 S.12 18.87 2/1/1 50.9 10.7 
,963 1.436~ 93.2 , 1 5 4  -4.3 -31.4 330.2 .%ai 
,579A 1.4690 70.3 1.33s -.1 -.2 58 .3  - 4 5 0  
,634 1.90OA 117.4 1.108 5.2 18.8 188.0 . S O 5  
21.1 .29r 1.304 121.8 348.0 - 5 8 . 0  73.4~ 1 . 2 7 0  
.983 1.447A 9 4 . 8  .782 6.8 16.8 321;4 ,185 
. ~ W A  i.4eso 78.3 1 .358  -.I - . 4  5 ~ 1 ~ 3  . m e  
,072 1.314~ 108.8 .99r 4 . 0  11.1 188.8 . ~ 2 1  
31.1 ,642 3.732 85.6 43.7 73.S 16.4L 1.753 
4-5120 4-3930 . ~ A O  ier.2 -01.7 -1.0 1.101 90.9 ,191 1.215 354.4 519.8 
4-5930 4-6084.1 ,208 261.1 -29.9 -1.9 .689 102.0 - 5 8 0  1.017 201.2 318.2 
4-0064.1 4-8160 . S O 8  81.5 -31.4 -7.0 1.327 100.5 . 323  .993 315.4 470 .0  
12.31 8.39 3.95 3.92 7.32 4.48 14.63 l/l/l 49.4 17.9 
4 - s r 3 0  4-5930 .lo8 198.2 - 5 0 . 0  -3.6 1.100 89.1 ,191 1.218 3.2 158.2 
4-5930 4-6103.L .lea 285 .4  -22.0 . 5  .e98 100.3 . x . o  1.092 200.4 318.4 
4-0103.2 4-uiro ,220 7 0 . 9  -17.1 -2.7 1.387 92.7 -384  1.183 350.1 451.8 
11.23 1.80 5.82 3 . 0 3  1.03  3.97 15.64 i/i/i 4 3 . 8  4.2 
. 9 8 m  1.450~ 94.9 . r e 3  4.3 6 .5  330.0 :112 
. r o o  1.4740 94.7 1.387 -2.5 -15.4 28.2 ,220 
.ria i.610~ iii.3 1.066 -1.1 -12.9 200.1 .37i 
48.8  1.240 2.452 16.3 324.2 2.4 ire.20, 1.718 
4-5740 4-5930 








,101 195.1 -39.2 
.i*i e 5 9 . o  - 3 0 . 0  
.lee 18 .3  -23.0 
11.20 r . 0 3  3.87 
.IO1 191.1 -39.2 
,216 300.2 -27.1 
.389 so.7 -10.0 
ii.83 8 .26  3 . 1 1  
.io8 1 9 2 . 1  - 2 9 . 1  
.is1 257.9 - 3 0 . 0  
.el9 70.8 -43.7 
11.37 7.82 3.63 
-2.6 1.099 
-3.2 1.328 




-1.8 . roe  
3.57 6 . 9 1  




















1.217 12.1 157.6 
1.10s 203.6 359 .c  
,919 3 3 1 . 6  471.5 
l/l/l 41.5 10.9 
1.217 12.7 157.8 
1.020 182.5 421.3 
1.011 56.9 107.5 
11211 4 1 . 3  13.3 
1.214 23.0 157.7 
1.101 203.8 3 3 8 . 6  
.905 326.9 491.2 
1/111 40.8 29.3 
.9830 1.452~ 95.i . r e 3  3.2 4.3 s3s.c .io9 
,708 i.249~ 100.o .so4 - . 3  -10.0 200.9 ,260 
42.3 1 . m  2 .114  33.5 334.4 3 0 . 8  141.30 1.032 
.120A 1.4900 89.8 1.369 -.2 -1.5 3 8 . 0  .le0 
.0830 1.452~ 95.1 . r e 3  3.2 4.3 333.2 ,169 
.ai2 1.4210 106.4 1.34s .I . 3  4r.9 . 3 * 9  
10.7 .39r 10.147 1 5 . 0  3 3 1 . r  1 4 . 2  9e.90 3.8?3 
,6240 1.499A 114.Z 1.023 -4.4 -18.9 199.3 - 4 1 4  
-2.1 1.098 
-1.9 . T O 3  
- 6 . 8  1.291 
3.36 6.96 
















7.92 e . ? ?  
191.4 -22.8 
312.8 -23.1 
48 .4  -4.2 


















1.091 84.5 .e02 1.207 
,705 102.0 .313 1.104 
1.285 94.9 .208 .a89 
8.97 4.15 12-11 l/l/l 
, 830  88.5 .438 ,994 
8.97 5.58 14.09 1/2/1 
1.091 0 4 . 1  .eo2 1.201 
1.226 07.4 .m ,183 
,9620 1.41lA 95.2 . 7 S 8  2.1 - .a 334.2 -169 
, 1 1 4 ~  1.4940 8 5 . 8  1 . w . r  -.I - . e  50.1 .ooo 
.roe i.073~ 99 o ,928 3 . 1  1 0 . 5  208.r .io4 
51.1 1.419 2.320 11.9 1 1 . 8  5 8 . 3  92.90 1.813 
.9620 1.4IlA 95.2 ,758 2.1 - . 8  334.2 el69 
. 5 5 9  1-4-30 110.7 1.332 .l .2 6 0 . 5  - 4 6 9  
.47m 1 . 0 9 0 ~  105.9 ,830  -4.2 -15.0 181.1 .292 















203.1 3 3 6 . 1  
321.1 ~12.0 
.9410 1.448A 9 l . l  , 7 5 2  1.8 - 3 . 0  333.2 ,171 
.708A 1.4930 83.9 1.385 - . I  -.I 54.0 ~ 2 2 5  
56 .4  1.188 L.115 76.5 33.1 -80 .5  81:9L i.823 
, r o 3  i.040~ 90.1 .pia -11.5 -52.5 101 4 ,224 
4-9780 4-5930 .179 193.3 -15.9 -1.6 1.077 80.L 1.177 18.1 
4-5930 4-6083.8 .is3 251.9 -30.0 -1.8 .706 101.0 .310 1.106 LO4.1 
4-6068.11 4-6LPO .194 71.0 13.3 7.2 1.C78 93.6 . I83  ,871 336.4 
111.16 @.Si 4.40 8.66 1.06 4.11 lL.6C l / l / L  43.1 
4-8780 4-1930 -179 193.3 -13.9 -1.6 1.077 6O.L .e28 1.171 ¶ 8 . $  
4-1930 4-6081.7 ,193 258.C -30.0 -1.8 .108 101.6 .349 1.100 L04.0 
4-0086.1 4-6CCO ,190 70.6 -96.0 -7.1 I.LI7 93.8 .183 .8T3 339.1 





,9090 1.44LIA 94.9 .?44 1 . 5  -1.4 331.3 ,173 
,918A 1.4930 67.3 1.368 -.2 -l.I 45.6 .194 
.9lC 1.03lA 94.7 .SO8 -10.6 -14.9 18C.S .COS 





.OOOD i.r4sr 04.9 ,744 1.5 -5.4 i8 i . s  . i r 3  
.?LOA i.40CO 86.4 1.389 - . C  -1.C 43.0 -190 
.713 1.032A 94.9 .BO9 3.7 lY., C11.1 .It2 
59.1 1.865 C.OL7 7L.4 1 3 . 7  55.0 100.00 1.711 
13 0 
1984 INBOUND 3UINCEY WIS310N OURATION : 4 4 0  O A T S  
M A R S  A R R I V A L  CITE = 2445950 - -. _-_ . __ 
LAUNCH A R R I V E  SPEED1 
OEPART SUNGBY 3PEEO5 
SUNGBY PETURN 3PEEO5 
PROP 
R A I  DECLI 
A I 3  OECLS 
R A 5  DECL5 
AfRO-OVL- 
195.9 -14.8 - 1 . 5  1.066 
258.9 -30.0 -1.8 ,706 
8.99 4.93 3.77 7 . 1 7  
69.5 -58.9 -7.2 i . 2 7 a  
. . .._ -. .- 
P S I  I E C C E N  
PSI 3 ECCEN 
PSI 5 E C C E N  
77.7 ,250 
101.6 ,348 
92.1 , 1 7 7  
4.06 1 1 . 5 ?  



































- A  








u 2  
v 4  
V 6  
I NC 
1 2  
I 4  
I 8  
RAP 
OECLP 







17 A U G  1981 
R A 2  SPEECZ 
R A 4  3 P E E C I  
R A 6  SPEECS 
ETA P E R I C  
3 2 8 . 5  ,179 
230.4 . i l l  
104.10 1.604 
39.3 . i o n  
I 1  V I  
1 3  v 3  














4-5080 4-5940 ,134 m 9 . a  
4-5910 4-6040.7 ,270 266.3 
4-ao4a.7 4-6 ieo  .szo 38.4 
4-5690 4-5940 . i 3a  23a . i  
12.70 9.8Y 
4-5940 4-6051.0 .e53 263.2 
4-6051.0 4-6130 . 452  4 5 . 5  
12.45 9.46  
4-9700 4-5940 . i 7 7  24a.e 
4-5940 4-0050.0 .242 260.3 




-14 .5  
3.88 
3 . 1  1.091 95.7 ,195 i . m  324 .1  536.0 
-2.0 .e48 105.1 .47i 1.007 190.5 279.8 
- 5 . 1  1 .450  109.0 .S92 1.522 307.6 450.2 
2.84 6.25 5.99 20.76 P/l/l 60.4 8.7 
4 . 4  1.093 94.5 ,191 1.192 331.2 533.0 
-1.9 .669 1DS.O .439 1.036 201.1 290.4 
-5.9 1.410 106.6 .a09 1 .293  309.3 453.8 
2.90 6.40 5.17 18.83 z / i / i  57.9 9.8 
- a . i  1.377 104.3 4 3 8  i . i s 5  
3.10 a.oa s .27  17.20 2 / 1 / 1  
8.0  1.095 93.3 $187 1.197 
-1.9 ,685 104.9 -411 1.060 
,954 1.417A 91.0 .754 - 1 . 7  
.533A 1.4820 66.7 1.329 -.3 
,621  2.423A 120.7 1 ,169  5 . 0  
21.8 ,222 5.277 139.8 339.1 
.964 1.419A 91.8 .I57 -3.2 
. 58 lA  1.4910 70.4 1 .340  - . 3  
.635 1.9SlA 117.7 1.118 4.9 
20.7 a295 5.566 124.3 344.5 
.(1 
.6 













-59.5 7 4 . a ~  
-.a 57.a 
1 5 . 0  i s a . 9  
-54.a 72.01. 
-4r.0 345.5 
i 5 . a  274.0 
- m . e  7 3 . 5 ~  





. 141  
.45e 
. e 1 2  
. 1 e 9  
.44P 
1. roo 
















149 1 .8  




1.3 . 5  
MSD 1.4 
i93A 1 . 5  





i~ 9 z . r  .7ao - 7 . 0  
9 5.370 ioa .0  550.3 
90 7 3 . 1  1.349 - . 3  
1A 114.0 1.071 4.7 
7A 93.L ,764 5.e 
10 77.8 1.359 -.s 
12A 105.4 .962 7.9 
a 2.595 85.5 49.3 
TA 93.2 .7a4 5.0 
i~ ioa.0 .970 3.4  
90 8 1 . 5  1.366 - . 3  




3 . w ~  
















1.097 89.3 .183 
.702 104.9 ,389 
1.303 99.2 .e75 
1.097 89.3 .183 
.Ti3  104.9 .373 
1.316 98 .1  ,288 
6.85 4.97 13.90 
6.85 4.79 13.79 
i . toe  
1.088 
,935 
1 l / l / l  
1.200 
.963 
l / l / l  
i .  loa 




4 . 1  185.S 
208.5 328.2 
320.1 474.1 
53.9 1 7 . 1  
14.7 3 L 5 . 5  
-1.3 s9 .4  
8 1 . 7  71.3L 
14.7 3 2 5 . 1  
- 1 . 7  57.4 
06.3  87.2L 
14.7  325.5 
-13.L 29.1 
413.0 200.2 
22.1 i 9 a . e  
6 .4  194.7 
1.1 iri .eo 
.1a4 
.$la . 282 




r .  34a . i a4 
.rei 
a372 
1 , 7 9 3  
. i 2 2  i8e.a 
.e22 254 .5  
,260 6 7 . 3  
11.99 8.51 
. i a  ie2 .a  
,204 26o.a 
. . e 2 1  78.9 





4-1740 4-1940 . t o e  187.9 - 4 4 . 4  -3.3 1.091 87.8 . i o 5  i.201 
4-5940 4-6070.9 .222 L54.4 -28.7 -1.8 ,713 104.9 .373 1.106 
4-6010.9 4-6180 .259 68.4 -43.8 -8.0 1.298 91.4 .E50 ,921 
11.64 8.39 3.61 3.25 6.65 4.79 13.09 l / l / l  
4-5940 4-6139.a -213 294.6 -28.8 -2.1 .660 94.9 .392 1.023 
11.42 8 . 1 7  3 .61  3.25 6.65 4 . 5 7  16.43 $ / E t 1  
4-5740 4-S940 . i o 6  187.9 -44 .4  -3 .3  1.095 87 .8  . i es  i .205 
4 - 6 1 ~ 9 . 0  4-6180 .374 50.9 -10.2 -2.9 1.358 75.1 -406 1.061 
14.1 165.0 .982D 1.428A 93.3 .Y63 3.8 7.7 329.4 ,154 
I 208.6 528.5 ,694A 1,5190 81 .6  1.566 - . 3  -1 .7 57.3 -259 
321.3 484.0 .mi i . 1 5 0 ~  io3.s . w o  5.2 1s.a 2 0 i . i  .e34 
so.$ 28.4 43.2 .a97 2.717 76.3 3 1 . 7  a4.0 8 0 . 1 ~  i . 5 ~ 0  
14.1 165 .0  ,9820 1.428A 93 .3  .763 3.8 7.7 329.4 - 1 5 4  
t 187.6 418.7 -622  1.4250 105.6 1.344 .4  1 . 3  47.9 a374 
54.2 106.5 .6330 1.497A 113.7 1.025 -4,3 -18.0 199.6 ,407 
50,s  13.0 i i . 9  .4so  9.679 75.6 33a.e 74.9 98.70 s.73a 
4-5750 4-5940 ,109 188.2 -32.8 -2.a 1.092 86.2  . l e 9  1.201 24.4 $65.2 .974D 1.428A 93.4 .762 2.8 3.4 530.9 .152 
4-1040 4-6075.3 .218 253.6 -28.8 - 1 . 7  ,718 104.8 .366 1.114 209.4 336.7 .706A 1.5220 83.8 1.369 - . 4  -2 .1  5 4 . 3  .OS0 
4-0075.S 4-0190 .230 70.8 -46.3 -7.5 1.290 9 6 . i  ,226 ,903 326.0 491.7 .699 l.lO?A 101.2 ,938 4 . 4  11.8 205.6 . l o 7  
11.53 8.34 3.a3 3.19 a,ao 4.70 i e . s 4  i / i / i  49.5 31.7 46.1 1.114 2.534 74.3 ~4.i 60.4 3 0 . 4 ~  1.740 
4 - 5 7 5 0  
4-5940 
4-6i4a. r 
4- 5 7ao 




4-al 5 1 ,  3 













4 - a i 5 i . s  
4-0200 
4-1075.4 
4 - a z i o  
~ a 0 0 2 . 5  
~ - 0 ~ 1 0  
4-5940 
4 - 5 0 4 0  










. p i a  










180.5 -24 .8  
308.1 -25.0 
45.6 - 4 . 4  
189.8 -19.5 
70.9 5 S . 3  
0.70 4 . 0 0  
189.8 -19 .s  
8 .45  3.a3 
r53.4 -20.4 
8 . 4 i  3.7a 
a .87  3.76 
253.a -m.s 
-2 .8  













- 1 . 0  


























































2 .353  
2.9 








5 4 . 4  
194.9  













, 5 7 0  
13.81 
.3a2 























. I  
-4.1 
1 .e 
- . 4  
-11.0 
1.9 
- . 4  
4.0 
19.5 
















l / t / l  









,577 . SO20 
14.9 
,9590 





















. 9  
-16.0 




330 .0  
¶ 4 * 3  
160.7 
31 . & L  
130.0  
47.3 





























i . s a 9  







4 0 . 7  
- e .  7 
-2.9 
15.4 
5 5 . 4  
. 1 5 c  
. t O l  . . I r e  
1 . ? 4 6  
2 5 3 . 5  - 2 8 . 3  - i . 8  ,721 
7 i . a  -13 .8  -7.3 1.2eo 
a .ao  4.00 3.21 a.61 
104.8 ,559 
94.0 .lo2 
4.ao i i . 8 0  





51 . a  
1 3 4 6 . 4  .7171 
1 $08.6 .710 
i 4 a . 2  54.4 
1.372 
,915 
7 c , 7  
4 
13 1 
OTOPOVER T I M E  8 0 D A Y 8  1904 INBOUNO SWlNG8Y MlSSl@N OURATl@N = 140 C A Y ,  
MARS A R R I V A L  DATE = 2443*13 




6 - 5 7 0 0  
4-5950 
6 - 6 0 5 ? ,  
-_ 





? 4-6140 ,393 
12.91 
- ___ 
4 - 6 0 s r . r  .e70 
R A l  
RA3 





9 . 9 3  
O E C L ~  
DECL3 
OECL5 
O V L  
29 .8  
-28.0 
-20.4 
3 . 0 4  
1 1  
I 3  
I 5  
O V A  
5 . 6  
- 1 . 9  
- 5 . 9  
2 .99  
- .- 
V 1 P31 1 ECCEN $HA THE11 THE12 P E R I H  
V 3 P S 1  3 ECCEN SMA THE13 THE14 PERlH 
V 9 PS1 J LCCEN 3HA THE15 THETO PERlH 
EVA _ _  F"0 --EVR TYPE SUN A SUN R IIAPPA 
1.093 9 3 . 2  ,183 1.191 338.9  536 .6  ,973 
1 .382  104 .3  .445 1 . 1 7 2  312.0 417 .1  ,651 
. r c r  108.4 .424 1 .085  209.8 302.5 ,625A 















1 1 5 . 0  
5 . 8 3 1  
V 2 I 2 OECLP R A E  'PEED#!  
V 6 I 6 OECLI R A 5  S P E E D 6  
INC RAP OECLP E # ,  PERlC 
v 4 I 4 D E C L ~  R A 4  S ~ E C C I  
4-5730 4 - 5 9 m  . i 6 0  118 .3  -07 .3  - 7 . 0  1.094 89.2 . i 7 8  i . i g 8  5 . 2  172 .2  
4-soso 4 - 6 0 r s . i  ,250  250 .4  - 2 1 . 3  - 1 . 6  .735 107.9 . 3 8 ~  i . t ~ s  215 .4  332 .8  
4-6ors.i 4-oiro  .250 e 8 . 9  - 2 9 . 2  - s . 4  1.321 98.3 . e93  .974 322 .4  4 1 2 . 0  
4-5130 4 - w m  ,180  158.3 - 6 7 . 3  - 7 . 0  1 .094  8 9 . 2  . i w  i . i w  5 . 2  1 1 2 . 2  
1 z . m  9 . 1 4  4 . 1 7  s.66 1.06 4 . 9 1  i i . s 6  i / i / i  6 6 . 2  4 . 0  
i -srso 4 - ~ 9 5 0  . i o n  i i 8 . s  -07 .3  - 7 . 6  1.094 8 9 . 2  . i 7 8  i . 1 9 8  3 . 2  172.2  
4 - o i e o . o  4-e iro  . a i r  63.z  -13.9 - 3 . 1  1 .440  8z.s  ,502  1.404 25 .3  8 4 . 1  
13 .31  9 . 6 5  4 . 1 7  S.66 7 .06  5 .48  13.87 l / l / l  6 6 . 2  14 .7  
4-5950 4-6101.6 ,229  255 .9  - 2 4 . 0  - . 2  .728 105.8 ,366 1 .123  212 .3  576.1 
4-6101.6 4-6170 ,220  79 .2  - 1 7 . 3  - 2 . 8  1 .385  93 .1  .380 1.154 348.6  452 .4  
4-5910 4-6120.0 .e17  275 .8  - 3 2 . 8  - 2 . 9  ,690 IOl.1 ,577 1 .058  199.6  40S.0 
1 2 . 5 0  8 . 8 5  4 . 1 7  3.66 7.06 4.66 18.00 i / 2 / 1  66.2 8 . 1  
.9840 i . 4 i i ~  9 1 . 1  
. 7 O O A  1.5700 82.6 
.688 1.260A 1 0 7 . 0  
29.1 .949 3 .979  
.9840 1.411A 9 1 . 7  
-71s 1.592A 1 1 1 . 1  
1 8 . 3  1 .240  2 . 4 4 3  
,112  1.5340 9 4 . 3  
.9840 1.411A 9 1 . 7  
.e59  1 .1570 102.1  
.699D 2,108A 1 1 5 . 5  
.9820 1.411A 91.8 
,689  1.i44A 103.2 
.9820 1.411A 91.8 
,627 1 .4310 105.1  
,6370 1.497A 113.5 
13.1  .448 @ . ? S O  
30.1 .59a 3 . m o  
, 0 8 9 ~  i . m o  80 .1  
46.1  . r e 2  2 . 5 5 5  
.roe 1 . 1  2 4 . 2  1 1 7 . 8  ,173  
1 . 3 5 1  & . I  4 . 6  3 0 . 1  . ~ i r  
1 . 1 3 3  . 3 . 5  - 1 7 . 5  202.1 . 4 7 I  
31 .7  2 4 . 3  3 7 . 2  tzz.50 1 .662  
, r e t  4 . 1  1 2 . 4  323 .9  . 1 4 r  
~ . J v .  - . 5  - 2 . 6  1 7 . 7  . e 7 r  
w . 0  3 7 . 4  6 2 . 0  7 6 . r ~  1 . ~ 1 6  
. 9  8 6 . 4  1 8 . 3  2 0 2 . 0  . e 3 9  
4-5740 4-5950 





4 - 5 r s o  4-5450 
4-5eso 4-0074. r 
4-60 14.  r 4-0190 
4 - 5 r s o  4-ss50 
4-5950 4-6145.3  
4-6145 .3  4-6190 
-116 1 7 9 . 1  -111.0 -4 .4  1 .092  
-213  2111.2 -27 .5  - 1 . 7  ,731 
.2r7 68.3 -47 .7  - 9 . 2  1,290 
12.35 9.20 3 .10  3 .00  6 . 5 0  
87.8 
108.0 
97 .6  
5 . 5 6  
9 8 . 0  
7 5 . 5  
4 .67  
86.2 
107.8 
9 6 . 2  
5 .45  
06.2 
9 1 . 9  
72.1 
87 .8  
4.17  
. i t a  i r g . 5  
. 2 i r  288.5 
,366 5 1 . 0  
11 .45  8.36 
-112  184.1  
,249 250.2 
,242 70.9  
12.00 9 . 1 1  
-51 .0  -4.4 1 ,092  
-30.2 - 2 . 4  ,670  
-10.3 -2 .9 1 . 3 5 9  
3.10 3.09 6 .50  
- 3 1 . 0  - 3 . 1  1 . 0 ~ 9  
- 2 7 . 3  -1.6 ,736 
-49.0 - 8 . 2  1 .289  









4 . 1  1 2 . 4  
I 3 s r . i  1 1 . 1  
I . 7  2 . 5  
, - 4 . 2  -19.1 
, 3 . 8  5 . 8  
1 -.e - 8 . 8  
, 5 . 1  1 5 . 1  
, 1 7 . 1  59.4 
323 .9  , 1 4 1  
200.0 ,404  
97 .60  S . 4 I 5  
1 328,s . 1 4 0  
! 5 4 . 5  ,242 
1 63.6L 1.5111 
4 a . 2  .3ea 
e06.e .poi  
. l e 3  1 . 1 9 2  2 5 . 2  172 .0  
.e25 .go1 325.3 4 9 2 . 3  
2.59 l / l / l  5 9 . 3  3 4 . 4  
-183  1 .192  2 5 . 2  172 .0  
-401 1.013 188.9 423.3 
.sei 1.137 o i 5 . r  335.6 
. m a  .mi 7 r . 2  129.11 
# . r e  i / z / i  59 .3  2 4 . 7  
,9740 1.411A 91.8 
.698 l.lO4A l O i . 1  
,7041 i . i r i o  8 3 . 3  
4 r . 9  1.025 c . 4 0 4  
.112 184.1 - 3 7 . 0  -3.1 1 . 0 8 9  
.e21 296.2 -28.3 - 2 . 2  -659  
11 .38  8 . 4 3  3.66 2.95  6.36 
.39r  4 0 . 0  - 1 . 1  -2.3 1.288 
.9740 1.4111 9 1 . 6  .703 3 . 3  5 . 6  326.3 ,140  
.e06 1.4190 106.9 1 .340  .6 1.9  5 4 . 4  .397  
.5720 1.21OA 109.6  -928  - 4 . 3  - 1 0 . 0  195 .5  ,327  
1 2 . 3  ,382 9 . 3 1 0  132.4 3 8 5 . 5  - 4 6 . 8  85.OL 3 a l I 6  * 
.?e0 2.5 1 .3  326.8 ,136 
1 . S 7 8  - .6  -3.6 50 .0  .e21 
~ 9 2 4  4.6 15 .3  200.8 ,170 
73.5 23 .2  5 6 . 5  69.3L 1.599 
-2 .5  
- 1 . 5  
2 . 9 2  
-2 .5  
-2.1 
-1.6 
2 . 9 2  
-2 .1  
- 1 . 6  
9.0 
2.94 
-2 .1  
- 1 . 4  
2 .94  
- r . 9  
- 1 . 7  
1 .085 
.739 
1 .284  
6 . 3 3  
84 .5  
9 5 . 0  
5 . 3 8  
8 4 . 5  
94 .1  
6 9 . 9  
4 . 9 1  
82.6 
107 .6  
95 .1  
5 .43  
8 2 . 6  
107.5 
9 4 . 0  
5.31 
i o 7 . r  
,190  1.185 
.376 1.142 
,206 .a88 
12.18  l / l / l  
-190 2 . 1 8 5  
,412 1.001 
. 3 5 r  ,805 
13.71 1/2/1 
.zoo i . i r i  
.S80 1.139 
e l93  ,872 
1 3 . 1 0  1/1/2 
36 .1  172 .9  
216 .1  342.5 
I 530.1 500.3  
5 9 . 7  3 9 . 8  
3 6 . 1  1 7 2 . 9  
185.9 427 .9  
94 .0  i 4 8 . r  
5 9 . 1  39.6 
4 r . 5  114 .3  I e i s . 8  w r . 2  
327.4 1 1 2 . 5  
! 6 1 . 4  66.2 
4 7 . 5  174 .3  
21o.e 348.4 
334 .6  508.8 
6 1 . 4  47 .6  
.go10 i . 4 1 0 ~  9 i . r  
. 7 i 2 ~  i . m o  8 5 . 5  
. 7 0 5  1.071A 9 8 . 9  
5 1 . 4  1 .226  2 .305  
,9610 1,4101 9 1 . 7  
,589 1 .4130 108.3 
,5170 1.092A 1 0 4 . 9  
.e400 1.410A 9 1 . 4  
. I O 6 A  1.5710 83.6 
61.1  1.071 1 .951  
,9400 1.41OA 91.4 
.71IA 1.5700 86 .8  
14 .9  1.378 2.109 
15 .4  ,339  7 . 4 e r  
. r o 3  1 . 0 4 0 ~  96.2 
. r i o  1 . 0 4 8 ~  ~ e . 8  
4-S760 4-5950 
4 - 8 9 5 0  4-6150.0 
4 - 6 1 5 0 . 0  4-6200 
4-57ro 4-5990 
4-6ors.e 4 - e e i o  
4 - s r r o  4-5950 
4-5950 4-6075.6 
4-5950  4-6082.3 
4-6062.6 4-6210 
4-5rro 4 - ~ 9 5 0  
4-5950  4-6114.3 
4-0154.8 4-6210 














. z z r  
.zoo 
186.2  - 2 7 . 2  
302.2 -26.9 
4 5 . 1  - 4 . 5  
I 8.67  3 . 7 6  
188.5 - 2 1 . 2  
9 . 4 1  5.96  
188.1  -21.2 
250 .1  -26 .9  , r 2 . o  - 3 5 . 1  
9.e9 3.98 
I 250.1 - 2 r . z  




6 .33  
1 .079  
.737 
6.35 
















r 9 . i  
2 . 5  
.e 
- 4 . 1  
330.3 
e . 0  




- . I  
2o . r  
4 .4  
1 . 3  
1 . 7  
-23 .1  
- 2 . 1  
- 3 . 3  
-53 .3  
-e.5 
- 4 . 3  
5 4 . 2  
- 1 r . e  
-60.6 
1 1 . 1  
326 .8  
5 9 . 2  
1 a o . e  
66.SL 
325 .9 




L l 2 . l  
9 4 .  10 
ae5.o 
.138 
, 4 2 1  
. e r i  
1.180 
* 139 
. e s r  





1 .611  
188 .5  - 2 1 . 2  
3 o r . 4  - 2 5 . 3  
4 6 . 9  - 2 . 4  
9 .07  3 .98  
- 2 . 1  
- 2 . 1  - .9 
L.94 
-1  .e 
- 1 . 4  
7.9 
8.00 
- 1 . 9  
- 1 . 3  
- 7 . 6  
s.00 
-1.9 
- 2 . 0  
- . s  
3.00 
- 1 . 6  
- 1 . D  
3.13 
- 1 . 0  
i . o n  
* 642 
1 . 2 0 9  
6 . 3 5  
82 .6  
92.3 
6 8 . 3  
1 . 1 0  
8 0 . 6  
107.4  
9 3 . 6  
5.29 
4 7 . 5  174 .3  
le?!.!? 4 3 2 . 0  
1 104.4 161.9 
6 1 . 4  56 .1  
i . o r i  
,739 
1 .276  
6 . 4 1  
.SI00 1.409A 9 1 . 1  
,118A 1:5690 8 7 . 4  
.712 1 . 0 3 1 1  9 4 . 7  
66.0 1.424 1.636 
,9100 1.4091 9 1 . 1  
. U O A  i . 5 6 7 0  08 .3  . r i s  I.OSZA 9 4 . 0  
5 1 . 9  1.479 L.066 
4-5180 4-5050 ,171 
4-5950 4-8085.6  , 2 4 1  
4-6006.*  4-6220 ,202 
i t . ) (  
4 - i r 8 0  4 - 5 9 5 0  . i r i  
4 - 5 9 5 0  4-6158 .8  -245 
4-6156.6  4-6220 e471 
1 2 . 6 6  
191.5. - 1 7 . 9  
250.4 - m . r  
' 71.L -56 .6  
I 9 . 5 6  4 . 3 0  
101.5 - 1 r . s  
312.6  - 2 3 . 5  
5 0 . 5  - .6  
, 9.66 4 . 3 0  
1 .071  
6 . 4 1  
1.071 
.e34 
1 . 1 8 6  
6.41 
. r m  
i . z 7 r  
80 .6  
93.2 




5 . 3 5  
1or.s 
,215 1 . 1 5 9  
,371 1.143 
11 .72  l / l / l  
. i o 3  . e n  
1 5  , 21 
I 33 
8 
.L 1 7 6 . 0  
' . l  353 .6  
.o s i r . 3  




1 . 5 7 6  
.142  
.4r1 . e26 




1 .510  
. 1 4 P  
.200  . eo9 
i . o i t  
,215 1 , 1 5 9  
.435 , 881  
.395 . I32  
12 .99  l / Z / l  
1 9 . 2  178.0 
180.5 4 3 6 . 3  
' 111.2  i r i . 3  
64 .2  72 .6  
1 71.0  177.9 
e i 5 . r  3 s e . r  
I 3 4 3 . 2  5L5.8  
,9100 1.4001 9 1 . 1  .748 1 . 6  - 5 . 9  3 2 3 . 9  
.554 1.4080 1 1 1 . 0  1 .826  .I 1 . 3  6 6 - 4  
,4430 1.022A 9 5 . 6  ,779  - 3 . 5  -11 .1  175.4  
18.0 ,271 6.381 173.9  547.6 - 5 . 1  Ol.9D 
195.1 -16 .3  
1 2 5 1 . 1  - 2 6 . 5  
I 70.0  - 6 1 . 4  
0.96 4 . 7 6  
195 .1  -16 .3  
e 5 1 . s  - 2 6 . 2  
6 1 . 7  63 .2  
0.91 4 . 1 6  
1 .os1 
* 738 
1 .276  
6 . 5 3  
7 8 . 3  
107.1 




. i 7 r  .e68 
.737 
1 .879  
. s o 5  




1 . 2  - 9 . 1  S 2 l . l  
- , 8  - 5 . 0  5 9 . 3  
4 .5  26 .6  c12.1  
1 6 . 6  51.0 1 0 3 . 6 0  
1 . 2  - 9 . 1  321.1 
- . 9  -6.3 3 6 . 2  
- i i . 4  - 5 1 . 0  i 5 r . s  
1 5 . 1  - 5 6 . 9  tn5.00 
5.20  67 .8  69 .0  
4-5760 4-5950 ,204 
4-5950 4-6092.0 .e37  
4-8092.0 4-6230 .I99 
13 .03  
-1 .6  
- 1 . 1  
8 . 0  
3 . 1 3  
,110 119.4  -42 .6  - 3 . 9  1.087 66.2 .179 
,256 71 .2  - 5 1 . 7  -9.0 1.289 9 6 . 3  .e25 
.e90  241 .0  - 2 6 . 2  - 1 . 5  .761 i i 1 . e  ,403 






















C . 6 5  
-2 .6  




- 1 . 4  
L.?1  
- L . 4  
-1.3 
-8.3 
2 .71  
L . r r  




1.085 . re3  
1.283 
6 . 1 6  
I 1.083 
1 ,660 
I 1 . t 4 e  
6 . 1 8  
1.011 
I .re4 ! 1.280 
6.19 
66.2 ,179 
99.2  .401 
72.3  ,356 
4 . 9 1  14 .12  
64 .6  ,186 
i 1 i . o  . w r  
9 5 . 1  .LO6 
6.40 1C.24 
84.0 . in6 
1 9 7 . 1  .409 
10.4 .351 
4 . 9 9  13.61 
62.0 .196 
I 94.1 .192 
I 6.31 11.95 
ii0.r 393 
90.8 .re3 
6 5 . 1  1.369 
96.9 ,924 
C . L I I  1 s . )  
9 0 . 3  ,763 
i o r . 6  i.ssr 
104.8 .66C 




t.lC1 T 3 . 1  
90.0 . r m  
100.9  1.93t  
100.0 .e10 







4 - s r r o  
4-5960 
4-6106.6 
e.c - e . i  a t i . 4  -.a -5.n 48.7  
LO.# 8 t . r  0 4 . m  
5 . 0  CO.6 213.0 
L.C. -t.i 6tl.4 
.8 t . 3  68.5 
-3 .6  -16.4'16t?.& 
a43.11 -14.8 08.1~ 
132 
STOPOVER TIME I 0 0113  
-_ - - - - - _- 
LAUNCH A R R I V E  OPEEOI R A l  OECLl 
DEPART 3WNGBY 3PEEO3 R A 3  OECL3 
3UNGBV RETURN EPEE05 R I I  OECLS 
-_ - . - PROP AERO_-DVL_ 
4-5960 4-6083.7  .e81 247.9  -25 .7  
3 .36  10 .52  4 . 2 5  
4-5780 4 - 5 9 6 0  . i 6 7  1 9 1 . 3  - 1 9 . 5  
4-6083.1  4-6220 . 2 i 5  7 2 . 3  60.0  
1984 INBOUNO SUING81 
I 1 1 - P S I  1 ECCEN SUA T H E T l  THET2 PERIH APHEL 
I 3 V 3 PSI  3 ECCEN SUA WET3 ?WET4 PERIH APHEL 
1 5 V 5 P S I  5 ECCEN 3MA THETS W E T 6  PERIH APHEL 
-_  O V A  --E~A--OVO-EVR- -TY-PE-SUN-A SUN R E P P A  
-2 .1  1.070 80.8 ,210 1 . 1 5 1  58 .5  181.4 ,9130 1 .400  
-1 .3  .764 110 .6  .392 1.182 223.2  3 5 1 . 1  .719A 1.6460 
8.4 1.276 9 3 . 6  ,183 . e 7 1  336.6 518 .2  .712 1.031A 
2.84 6.25 6 .27  12.38 1 /1 /2  7 4 . 5  12 .6  6 9 . 3  1.302 
Psr 2 
PSI  6 
P31 0 
E 
8 9 . 6  
81.6 
9 4 . 7  
i . m  
WIOSION DURATlON 3 4 # 0  DAYS 
MARS ARRIVAL DATE : 2445960 
16 SEP 19R4 
V 2 I 2 DECLP RAP SfEECP 
V 1 I 4 DECL4 RA4 SPEECl 
V 0 1 0 OECL6 R A 6  3CEEC6 
INC RAP DECLP E T A  CERIC - -  
- 7 5 1  1 . 7  - 6 . 1  319.6  - 1 3 4  
1.390 - . 9  -5 .6  4 3 . 6  ~ 2 1 5  
.go6 -11 .8  - 5 6 . 0  1 ~ 9 . 4  .2e0  
75.3 20.6 - 5 7 . 9  05.00 ,916 
- 1 6 7  191.3  - 1 9 . 3  - 2 . 1  1 .070  80.8 . e10  1 . 1 5 7  58.5 m i . 5  .9130 1.400 6 9 . 6  . n i  1 . 7  -6 .1 319.0  . is4 .zse 306.1 - 2 5 . 6  -2 .1  .644 9 4 . 4  , 4 2 5  .987 i m . 0  433.4 i.4060 110.0 1.328 . r  2 , i  6 7 . 7  . 4 5 e  
4-5790 4-5960 -199 1 9 1 . 3  -11.1 - i , 9  1.061 78.7  ,230 1.139 6 9 . 9  185 .0  ,8760 1.401 8 g . i  .m 1.3 - 9 , e  3 i t . i  .141 
-452 4 9 . 5  - .6  - . 3  1 .195  6 7 . 7  .380 .741 108.4 170 .8  .4600 1.022.4 95 .5  .789 - 3 . 5  -12,O l l 0 . I  a219 
12 .26  9 . 4 2  4 . 2 5  2 .84  6.2s 5 - 1 7  12.85 1/2/1 7 4 . 5  71.9 18.3 .294 0.281 1 7 1 . 5  341.2 - 7 . 8  90.40  1 . 5 5 5  
4-5960 4-8161.4 a245 31i.8 - 2 3 . 8  - 2 . 0  .636 9 2 . 5  .436 .976 183 .2  4 3 7 . 4  . 5 5 0  1.4020 111.8 1.323 - 7  1.8 12 .3  e475 
4-6161.4 4-6230 -475 54 .2  . 9  . 4  1 .182  66.4 .400 .726 112.8  177.9 .4350 l.Ol6A 91 .4  .769 - 3 . 2  -8.5 1 7 1 . 3  . = e 2  
12 .99  10 .02  4 . 6 1  2 . 9 1  6 .38  5 .35  12 .90  11211 77.9 86.7 1 8 . 2  .266 6.330 176.0 311.5 -2 .6  92.60 1 . 4 1 6  --_ -- - - 
4 - 5 7 5 0  4-5970 -131 172.6  - 5 0 . 3  - 5 . 1  1.087 86.4 ,177 1.185 24.5  183.7 .9T50 1.394 8 9 . 2  .769 5.1 13.9  3 1 4 . 0  
4-5970 4-6145.3  .247 285.2 -30.6 - 2 . 7  .682 102.4 ,407 1.030 199.5 421 .5  .611 1.4490 1 0 8 . 7  1.340 1 . 3  4 . 3  55 .4  
4-6145 .3  4-6190 ,396 46.0 - 7 . 2  - 2 . 3  1.288 7 2 . 1  ,358 ,892  7 7 . 1  129.8  ,3720 1.211A 1 0 9 . 8  ,929 - 4 . 3  -19 .0  19Y.5 
4-SWO 4-5970 . l e 6  182.0 - 3 6 . 0  - 3 . 5  1.082 81.8 .183 1.119 35.1 184 .2  ,9630 1 .395  8 9 . 1  .766 3 . 4  4 . 6  3 1 6 . 7  
4-5970 4-6149.5 .244 290.4 -29 .5  -2 .5 .672 101 .0  .412 1.016 196.8  425 .3  .598 1.4340 107 .7  1.340 1.8 3 .6  59.9 
4-6149.1 4-6200 .413 4 4 . 9  - 4 . 6  -1.0 1 . 2 4 2  70.3 .3S2 .e08 9 2 . 6  148.3 .5240 1.093A 104.8  .e62  -4.0 -17.9 189.3  
MARS ARRIVAL DATE : 2441970 126 SEP 1984) 
IZ.LS 9 . 2 5  3.84 2 . 9 0  6 .31  5 .41  i 4 . m  1/2/1 80.3 2 4 . 6  14.8 .383 7.170 129.3 34i.e -49 .0  8 4 . 2 ~  
1 1 . 8 5  9 . 1 3  3 .80  2 . 7 2  6 . 1 3  5 .33  13.65 l /Ul 80.5 3 9 . 2  5 7 . 1  .?I52 0 . 7 4 4  151.3 341.4  - 2 7 . 5  65.2L 
.157 




, 4 1 3  
.266 
1.0z1 
4 - i r r o  4-59ro . i 4 0  187.0 -26.8 -2.8 i . o n  83.0 ,193  1.170 4 6 . 0  ie5.i . W ~ O  1 .395  88.6 . T ~ Z  2 . 4  - 1 . 4  316.7 . i e r  
4-59rO 4-6153.1 .243 29S.1 - 2 8 . 4  - 2 . 4  ,663 99 .6  .417 1.005 194.0  428.6 , 5 8 6  1.4230 1 0 8 . 6  1.331 1 . 1  3.2 63.6 .4L9 
4-6153.1 4-6210 .429 4 6 . 2  -2 .4  - . 9  1.214 69.2 ,360  .767 101.8 161.2  ,4900 1.043A 100.0 .819 - 3 . 8  -15.6 182.6  .231 
11.94  9 . 2 4  3 .94  2.70 6 . 1 1  5 . 3 0  1 3 . 0 4  1/2/1 82.1 5 5 . 3  18 .4  .?I27 6.238 162.3 344.4  - 1 6 . 7  87.5L 1 . 7 1 2  
4-1970 4-6156.6  .243 299 .8  - 2 7 . 2  - 2 . 2  .655 9 8 . 2  , 425  .994 191.5 431 .8  .574 1.4140 109.5  1 .331  1.0 2 . 6  6 7 . 7  .445 
4-0156.6 4-0220 ~ 4 4 5  4 9 . 2  - . 6  - . 3  1 .197  68.1 .374 ,144 107.4 170 .0  .4660 1.023A 8 5 , 5  .793 -3.5 - 1 2 . 4  176 .0  - 2 1 5  
1 2 . 2 7  9 . 5 1  4 . 2 0  2 .76  6 . 1 7  8.30 12.80 1/2/1 8 4 . 6  7 1 . 6  $8.8 .3G4 0 . 1 1 2  1 0 9 . 2  347.8 - 9 . 7  6 9 . 6 L  1 . 5 5 3  
4-5reo 4-6970 .is3 191.3  - 2 i . o  -2.3 5 .070 81.1 ,208 1.157 57.1 i8o.s . g i m  1 .396  8 8 . 4  . n e  1.8 -6.2 $ 1 5 . 5  .13n 
4-5100 4-5980 .133 118.1 - 4 2 . 6  - 4 . 4  1.082 85.0 ,181 1 .179  33.6 1 8 9 . 0  .9650 1 .392  88.0  .770 4 . 2  7 . 9  311.6 ,131 
4-1980 4-6150.1 ,267 286.2 -30.0 - 2 . 7  .E84 104.4 .420 1.028 COl.8 425.2 .596 1.4610 108.0 1 .345  1 . 5  4 . 7  60.9 ,422  
4-6150.1  4-6200 -422  45 .1  - 4 . 5  -1 .6  1 . 2 4 0  69 .9  .SI7 ,805 9 4 . 0  148.8 , 5170  1.092A 101.0 ,858 - 4 . 1  - i T . 6  169.1 . E l l  
12 .56  9 . 7 8  3.80 2.78  6.19 5 . 9 2  13.11 1/2/1 9 0 . 2  39 .6  18.2 .338 6.323 149.6  5 4 3 . 9  - C 6 . 7  85.3L 1.799 
4-57ro 4-5980 . i s  166.4 -31 .0  - 3 . 2  i . 0 7 r  8 3 . 3  . i 9 0  i , i r i  4 4 . 3  $ 8 9 . 1  .e480 1.393 8 7 . 7  . ~ 6 6  8 . 8  - . a  512.5  , 1 2 7  
4-5080 4-6155.1  . 2 a  290.4 -20,s -2.5 .*TI 1 ~ 3 . 1  .423 1.016 ie9.z  4 2 8 . 2  1.4460 108.8 1 . 3 3 0  1 . 4  4 . 1  6 4 . 1  .435 






4-01 60. a 
4-5960 
4-61 56.8 




* 159 . 200 








4 9 . 5  - . a  
0 . 6 1  4 , 1 5  
196.5 -20.9 
299.L -Ll.O 
5 3 . 4  .e 





4 7 . 0  - 1 . 3  
10.49  3 . 9 4  
ee7 .4  - L O . S  
-e.e 
-2.4 
- . 3  














1 . O  
1.1 
0 .  
1 .c 
.e  
1 . I  
8 .  
. e  
- 
-0 .0  311.0  
3 .7  6 6 . 4  
-12.8 1 1 5 . s  
-11 .8  09.4L 
3 . 3  7L.3 
-9.1 171.4  
-10 .4  310.4 
-0.e OI.OD 
. l ee  
,447 
.e14 
1 .469  
.156 
. 4 6 e  
.e15 
1 . 4 1 6  
1 . T T O  3.4 
I ,810 - 3 . 8  
! 158.8 '346.7 
1 1 , 3 4 5  1.8 
1.8 3 0  309.0 66
-14 .7  101 .6  
- 1 0 . 3  07.0L 
a 1 3 1  
e446 
,240 
1 .369  
133 
STOPOVEB T l H E  i 0 D A Y S  1984 INBOUND SWINGOY 
-. 
V 1 Pa1 1 ECCEN SUA THE11 THE12 PERIH APHEL P S I  2 
V 3 P S I  3 ECCEN SUA 1HElS THE14 PERIH APHEL P S I  4 
V 5 P S I  8 ECCEN SMA THE15 THE16 PERIH APHEL P S 1  6 
_. EVA O V O  - - € V U  TYPE SUN A SUN R-EAPPA __ - A  E 
M A R 8  ARRIVAL DATE 2445900 I18  JUL 1984) - 
1.088 99.9 ,240 1.193 304.6 523.4 ,907 1.479A 9 5 . 1  
.626 9 3 . 4  , 4 3 2  1.022 184.3 289 .8  . I81A 1.4630 70.S 
1 .381  106.8 -471  1.191 306.0 458 .0  ,630 1.751A 116.5 
7.11 4 . 7 7  18.19 2 /1 /1  4 0 , s  14.2 25.21 -301  4 . 3 8 9  
MISSION OURATION * 480 O A Y S  
10 JUL 1084 
V 2 I 2 OECLL R A Z  SPEECI? 
V 1 1 4 OECL4 R A 4  OPEECI 
V 6 I 0 OECL6 RAE SPEEC6 
INC RAP OLCLP ETA P C R l C  
Y A R S  ARRIVAL O A T E  s e445900 
LAUNCH ARRIVE OPEEOl RA1 
D E P A R I  SWNGBY SPEED3 R A 3  
OWNGBY RETURN SPEE03 R A 5  
PROP AERO .- 
4 - S 6 3 0  4 -5900  . l e 6  210 .1  
4-gO00 4-0041.1 . 2 2 l  278.5 
4-6041.1 4-8130 . 4 4 7  41 .0  
13.02 9 .27  
4-5860 4-S900 ,171  217.6 
4 - 5 0 0 0  4-6051.4 .LO9 277.1 
4-6091.4 4-6140 .SO9 47.3 
12 .81  6 .85  
4-5700 4-1900 .164 215.#, 
4 - S O O 0  4-6086.4 ,178 272.0 






- 1 . 3  
- 2 9 . 4  
- 2 2 . 0  
4 . 9 0  
. J  
-30.2 
- 2 7 . 3  
4.36 
- 9 7 . 2  
- 4 0 . 4  
-24  * 3 
4 . 2 2  
- _ _  
I 1  
1 3  
I 5  
O V A  - 
._. 
1 .8  
-2.0 
- 7 . 2  
3.75 
2 . 4  
-2 .1  
-0 .0  
3.98 
,730 







,l - 1 5 . 5  320.7 
.I 1.5  50.4 
6.5 2 0 . 2  166.0 
515.1 -64 .9  75.1L 
-.6 - 1 6 . 6  325 .8  
.I 1.7 $2 .8  
6.8 19.6 174.1 
L3.8 - 7 1 . 2  75.OL 
9 1 7 8  
, 4 4 7  
, 4 8 5  





1.094 98 .9  .236 1.203 3 1 0 . 1  518.9 ,921 1.490A 96.2 
.638 93.9 ,419 1.039 185.1 297.8 . 6 1 2 l  i . 4 6 J O  73.0 
1.356 1 0 4 . 5  ,406 1.084 301.6 462.6 ,644 1.524.4 113.5 
1.38 4.47 16.71 2 / l / l  56.6 17.5 29 .5  .378 3 . 9 2 9  
- 5 . 1  1.114 9 4 . 7  .e32 1 . m  334.8 502.9 . w e  1 . 3 4 9 ~  99.8 .759 0.8 9.3 320.3 . e 4 0  
5.23 8 .61  3.75 13.40 i/i/i 5 3 . 9  i i . 9  5 r . s  1.619 e.087 48 .6  3ts.a 4 8 . 4  127.10 * . ? s o  
- 4 . 3  ,677 9 5 . 1  .343 1.090 190.0 5S8.3 ,720A 1.4720 89 .6  1.366 2 . 1  17 .7  35.6 ' . % 9 3  
-3 .5  1.321 95 .3  .e72 .969 334 .8  4 7 3 . 4  ,706 1.232A 101 .6  ,979 .I -8.3 200.5 .e53  
-119  224 .8  - 3 8 . 1  -2 .1  1.120 92 .1  ,235 1.281 349 .0  496 .1  ,981 1.582A 101.0 ,768 3 . 3  - 2  334.3 . 2 3 9  
-180  272.4 - 3 3 . 0  -2.4 ,668 95.2 ,380 1.082 189.4 327.3 ,693A 1.4710 81 .5  1.558 . 7  4 . 0  $3.2 . E 8 5  
~ 2 5 5  66 .6  5 2 . 1  9 . 1  1.274 96.8 .E05 .e72 319.3 507.6 . I 9 3  1,051A 9 7 . 6  . S I 3  - 1 2 . 2  -49 .3  159.9 $243 














4 - 5 9 0 0  4-8083.5 
4-6083.1 4-6220 
4-5740 4-1900 
4-5900 4-608$, 7 
4-6085.7 4-6220 
. : is 221.8 -30.4 
,174 271.6 -36 .2  
,195 71.3 -41 .8  
12.19 7 . 4 0  3 .72  
. I 1 2  222.0  - 3 4 . 1  
.175 271.5 - 3 4 . 1  
.213 69 .5  50.9 
12.66 7.36 3.66 
-2.1 1.120 92 .1  .23b 1.281 349.0 496.7 ,981 i . 5 8 2 1  191.0 .V66 3.3 . 2  334 .1  -239 
- 3 . 1  .678 95 .3  , 3 4 5  1.095 190.3 348.8 .718A 1.4720 8 1 . 1  1.56s 1 . 4  9 . 6  4 3 . 0  - 1 9 5  
-6.3 1.285 94.8 .E07 .890 331.6 499.4 .706 1 .074A 9 9 . 1  ,925 3 .0  7.0 L07.9 . l o 1  
5 .19  8.58 3.67 12.08 1 /1 /1  24.6 34 .2  60.9 1.577 1.974 68.1 1 . 4  60.6 101.10 laS36  
-1 .7  1.121 90.6 .e31 1.290 556.8 494.4 ,985 1.596A 101.5 -772 2 . 7  - 1 . 1  336.1 2 4 3  
- 2 . 1  . 6?4  95.4 .349 1.092 190.2 340.0 .71lA 1.4720 8 4 . 9  1.363 1.0 6 . 4  48 .6  ,213 
7.5 1.275 95 .2  ,193 .E71 326.8 512.8 .103 1.0401 96 .1  .910 -10 .7  -51.5 183.2 . E l 3  
3 . 3 0  8.68 3.70 12.77 1 /1 /2  22.7 66.3 47 .8  1.327 t . 4 6 9  72.4 19.4 - 5 5 . 1  88.OL 1 .949  
.112 222.0 - 3 4 . 1  -1.7 1.121 90.6 ,237 1 .290  350.8 494.4 ,983 1.596A 101 .5  ,772 2.7 - 1 . 1  336.1 . 243  
,175 271.9 - 3 7 . 1  - 3 . 1  .677 91.3 .a45 1.096 190.3 552.8 .719A 1.4720 8 8 . 2  1.365 1.7 12.0 4 0 . 0  ,191  
.191  71 .1  -51 .4  -6.7 1.280 93 .9  .192 ,879 335.2 508.9 ,710 1.048A 96 .9  ,916 3.4 12.0 P 1 0 . 3  - 1 3 0  
12.65 7.35 3.88 3.30 8.68 3.69 11.82 i / l / l  22.7 44 .3  68.9 1.641 1 .766  70.2 3.9 6 1 . 0  101.70 1.260 
,111 216.7 -30.0 
.175 2 7 2 . 0  -31 .9  
-191  70.8 54.5 
12 .71  7.35 3.63 
-1 .4  1 .121  89.0 .E40 1.297 5 . 4  132.6 ,9860 1.601A 101 .9  ,774 2.3 -2.0 337.4 ,247 
-3.6 ,677 95 .3  . J 4 3  1.098 190.2 353.8 .720A 1.4720 88.4 1.365 1 . 8  12.8 39 .2  . l o 1  
7 .0  1.276 93 6 .183 ,871 336.4 518.2 .712 1.031A 94.7 ,908 -10 .4  - 1 4 . 5  163.0 .e00 
5 .41  8 .79  3.69 12.59 1/1/2 2 l . S  70.9 48 .5  1.648 E.434 66.6 8 . 1  -46 .2  105.70 t .364  
.ill 216.7 -50.0 -1.4 1.121 8 9 . 0  .240 1.297 5 . 4  132.8 .Sa60 1.607A 101.9 ,714 L . 3  - 2 . 0  5 3 7 . 4  ,247 
.17?  27e.5 -39.7 - 4 . 1  -677  95 .2  .343 1.096 190.1 357.3 .72OA 1.4720 8 9 . 3  1.366 2.3 1 6 . S  36.4 - 1 9 2  
.192 70.6 -56.4 - 1 . 2  1 .2?7  93 .2  ,183 .E73 339.1 517.3 .713 1.032A 94 .9  .909 3.8 18.5 211.7 ,123 
12.79 7.39 3.65 5 . 4 1  8 .79  3 .73  11 .61  l/l/l 21.5 56.0 78.2 1.636 1 .586  72.2 4 . 1  6 2 . 1  103.00 . O l d  
-. 
* 160 
. 4 4 7  
















.106 . 1 62  
1 .781  
*et4 
,216 






. r o e  
.e48 
.e12 
_ _  -. . MARS ARRIVAL DATE = 2441910 (28  JUL 1984) 
1.8 1.085 9 9 . 1  ,230 1.183 304.8 529.4 .911 1.455A 9 3 . 1  .732 .O - 1 5 . 9  319.3 
-2.0 ,633 95.9 ,431 1.019 187.8 289.4 .580A 1.4580 70.4 1 . 3 3 3  . I  .9 12.7 
-8 .8  1.392 106.6 ,480 1.215 506.9 456.9 .632 1.799A 116 .8  1.093 6.0 18.9 166.2 
3 .36  8 .76  4.77 18.34 2/1/1 47 .6  12.8 23 .8  .300 4 .842  114.9 310.8 -62.2 7 4 . 6 1  
2.2 1.090 98.5 ,225 1.193 310.6 523.1 ,924 1.462A 94 .2  .737 - . 5  -16.6 324.7 
-2.0 .646 96 .3  ,408 1.037 189.3 298.1 .614A 1.4610 73.2 1.341 . 3  1 . 1  54.8 
-7.3 1.362 104.4 -415 1.104 308 .1  461.4 .645  1.562A 113 .9  1.052 6.0 17 .5  174.1 







.179 210 .1  - . 8  
.221 275.9 -29.5 
,447 42 .2  -20 ,s  
12 .53  9 .17  4 . 4 0  
.168 217.5 .6 
,208 274 .1  -30 .2  
.396 48 .6  - 2 5 . 2  




,161 224 .9  5 . 2  
. Z O O  272.5 -30.7 
.336 14 .0  - 3 1 . 3  
12.14 8 .43  4.18 
3.1 
- 2 . 1  
- 8 . 1  
3 .  70 
- 4 . 5  
- 2 . 4  
- 5 . 7  
4 .62 
- 2 . 9  
-2.2 
9.5 
4 .51  
-2.9 
-2.5 
-6 .3  


















96 .6  
102.5 
4 . 2 6  
92 .9  
97.4 
95 .7  
3 . 7 1  
91 .6  





94 .8  
3.70 
. re2  1.204 3 i 6 . s  
-393 1.051 190.4 
,358 1.024 3lO.S 



















































. 9 2 5  
68 .9  
- 1 . 5  
. 3  
6 . 4  
47 .3  
s.7 
. 6  
L . 5  
. 4  
1 . 9  
.4  
-12.5 
38 .8  
3 .9  
. 7  
1 . 1  
r.2 
- 1 9 . 2  
1 . 3  
17.6 
- 7 2 . s  
8.6 
4 . 2  
2 . 9  
5 0 . 1  
3 .7  
2.L 
- 4 9 . 7  
-80 .3  
3.7 
4 . 7  
7 . 4  
59.4 
329.9 
5 5 . 7  
181.6 
75 * 'L 
320.1 
47.9 
204 a 1 
100.60 
3 3 3 . 3  










.137 215.6 - 5 6 . 1  
.176 267.3 -33.4 
,202 71.2 -38 .9  
1 2 . 2 3  7.61 3 .90  
-215 1.244 343 .4  
.347 1.095 194.4 
.228 .so9 328.7 
12.48 l/l/l 3 5 . 5  
1.512A 9 8 . 1  
1.4720 8 5 . 9  
1.116A 101.8 
1.471 2 .451  
4 - 5 7 2 0  4-5910 .114 217.2 - 4 5 . 5  
4-6067.7 4-6200 .260 67 .2  53.4 
12.10 7.15 3 .68  
.(-IOIO 4 - 6 ~ 6 7 . r  . i n 3  208.7 - 3 2 . 1  
.218 1.252 351.0 
. 3 6 l  1.080 193.2 
.205 ,873 319.4 
13.32 1 /1 /2  30.8 
1.522A 98 .8  
1.4700 8 1 . 1  








4 -¶730  4-5910 
4-5010 4-6082.9 
a-8082 .9  4-6210 
4-5740 4-1910 
4 -0083 .1  4-6220 
4-5740 4 - 5 0 1 0  
4-5910 4-6085.8 
4-6083.0 4-6220 












4-5010 4 - 6 0 8 s . ~  
.114 217.2 - 4 5 . 5  
,175 267.3 -33.7 
,196 71.3 -46 .1  
11.93 7.38 3 .68  
. e l 6  1.252 351.0 
. 3 4 5  1.094 194.4 
,207 -890  331.5 
12.08 l/l/l 30.8 




. l o 5  214.6 - 3 8 . 5  - 2 . 1  1.112 90 .1  ,217 1.258 359.3 502.6 $985  I . 1 3 l A  99 .0  .766 S.1 l . S  355.6 
.177 267.4 - 3 3 . 0  -2.3 .682 97.4 - 3 5 0  1.090 194.2 358.5 .709A 1.4720 6 4 . 1  1.362 . 5  3 .4  51.0 
. e l 6  8 9 . 8  51.8 7 . 1  1.275 9 5 . 2  ,195 ,871  326.9 512 8 ,703 1.0401 96 .1  ,910 -11 .0  -31 .8  162.7 
11.93 7 . 3 4  3.60 4.59 7.98 3.74 12.82 1 /1 /2  28.5 66.6 50.9 1.286 2.326 75.2 L 5 . 3  - 5 7 . 8  O ¶ . l L  
- 2 . 1  1.112 90 .1  .217 1 . 2 5 8  359.3 502 .6  .985 1.53lA 9 9 . 0  .766 3 . 1  1 .3  135.6 
-2 .6  .683 97.3 .541 1.095 194.4 511.3 .719A 1.4720 87 .6  1.365 . 8  5 . 7  42.8 
-6 .7  1.280 93.9 ,192 .a79 335.2 608.4 ,710 1,049A 96.9 .916 3 .3  11 .6  e1O-J 
4 . 5 9  7.98 3.69 11.82 l/l/l 28.5 44 .1  61.8 1.662 1.949 70.3 6 . 8  38.7 100.20 
. l o 5  214.6 - 3 0 . 5  
.175 267.6 -34 .3  
.190 71.1 -11 -1  
11.88 7.29 3 .60  
-104 209.3 -32.5 
,175 261.6 -34.4 
,189 70.7 54.0 
l l . 0 3  7.28 3 . 5 9  
,104 209.3 -32.3 
. I 7 5  268.0 - 3 5 . 1  
.187 70.4 - 5 5 . 1  
11.93 7.28 3 . 5 9  
-1 .7  1 . ~ 1 2  8 8 . 5  ,219 1.281 8.2 141.4 .9850 1 . 5 3 7 ~  9 9 . 4  ,767 c . 3  - . a  337.0 
-2.7 ,685 97.3 ,344 1.095 194.4 3 5 2 . 2  ,719A 1.4720 8 8 . 0  1 .361  .8 6.0 4L . f  
8 .9  1.276 93 .6  ,183 .871 336.4 518 .3  ,712 1.03lA 94 .7  .SO8 -10 .3  - S 4 . 4  163.4 





-1.7 1.112 86.5 ,219 1.261 8 . 2  111.4 . O B 5 0  1,537A 9 9 . 4  .767 2.5 - . 3  3 3 7 . 0  
-6 .9  1.277 93.2 . l a 3  .a73 339.1 917.2 ,713 1.032A 94 .9  ,909 3.5 1 6 . )  C 1 l . l  
4.6s 8.04 3.69 11.65 l/l/l 27.2 55.2 67.5 1.724 1.799 71.1 8.6 5 8 . 4  102.60 
-2.8 . w s  97 .2  . 3 4 3  i . 0 9 6  194.2 s 5 5 . 0  ,720A 1.4710 8 8 . 9  1.366 1.0 7.2 3s.e 
.e16 







* I 1 2  203-8 -26.3 -1.5 1.110 66.8 ,222 1.260 18.0 141.1 ,9800 1.3401 99 .6  ,767 2 .2  - 1 . 5  337.7 
.176 288.8 - 3 6 . 1  -3.2 ,685 97 .0  .342 1.091 193.9 360.1 ,720 1.4700 9 0 . 1  1.366 1 . 3  9 . 8  3 1 . 5  
* * 8 7  69.5 -58 .8  -7 .2 1.276 92.S ,177 ,869 343 .0  $25.7 .716 1.022A 93.0 .DO1 3.6 23.0 210 .3  
12.07 1 / 3 7  3.66 4 . 7 0  8.09 3.71 11.56 1 /1 /2  26.6 67.6 73.9 1.117 1.664 12.7 8 . 0  58 .6  105.30 
.112 203.8 -26 .3  
-179  269.9 -39 .6  
.194 6 7 . 4  6 2 . 1  
12.14 7.44 3 .66  
-1.3 1.110 86.8 ,222 1.260 18.0 141.'l ,9800 1 . 5 4 O A  9 9 . 6  .787 P . 2  - 1 . 3  337.7 
- 4 . 1  ,884 96.6 ,343 1.094 193.4 365.2 . I 1 9  1.4690 91.3 1.366 2 .2  15.5 32.0 
7 . 7  1.277 9 i . 9  . I 7 6  .E70 347.2 524.7 . I 1 7  1.023A 93.2  .PO6 -81 .1  - 1 7 . 3  l i l8 .3  
4 .70  8.09 3 .18  12.64 1 / 1 / i  26.6 77.3 52.8 1.605 L.247 10.9 7 .0  -43.8 115.40 
-1.3 1.100 82.5 .237 1.242 40.5 143.5 .9480 1.536A 9 9 . 9  ,759 1.6 - 5 . 9  337.0 
7.2 .681 96.2 ,345 1.089 192.1 574.1 .714 1.4650 93.6 1 .366  - 9 . 1  -49 .1  2 4 . 6  
-12.5 1.277 90.9 .172 .e68 354.0 S40.6 .719 1.017 8 9 . 9  ,903 9.4 47.7 2 1 6 . 8  
4.82 6.20 4 . 1 9  12.23 1/2/2 27.7 90.1 32.2 .74E 3.606 79.1 7 . 1  PS.1 132.00 
. I 5 4  191.7 -17.6 
. I 9 7  Z72.1 1 . 5  
.E85 67.0  -76 .8  
13.00 8.er 4.09 
-167  197.5 -13.4 -1 .3 1.092 80.1 .e51 1.223 53.3 148.3 .9160 1.53OA 100.0 a711 1.4 - 5 . S  S35.6 
.174 273.6 -19.6 1.1 .680 96 .0  .346 1.087 191.1 377.5 .711 1.4830 94.5 1.365 -3.0 -18.9 25.6 
. e l 9  65.0 - 6 9 . 1  - 9 . t  %.E77 90.5 .17E ,869 355.7 i l l l . 7  .?19 1.018 66 .4  a904 6.P 4U.9 L06.1 
13.09 6.16 4 .51  4.90 8.E9 3.67 11.16 i / 2 / 1  E9.4 99.9 51.1 1.L46 2.139 11.0 7.0 40.6 lZS.*O 
- ~ - - -  - MAR6 AUUIVAL OATL I C4419EO ( I AUG 1904) 
1.8 I.OOt 99.C . t t 4  1.175 J04.b 131.3 .e13 t.436A e1.4 .738 .O -18.7 326.6 
-2.0 .641 98.6 ,491 1.019 191.6 269.3 .S79A 1.4500 70.4 1.333 .I .S I 4 . r  
-6.4 t . m  1oe.o .490 i .mi  307.1 415.0 .e33 1 . 8 4 9 ~  1 1 7 . t  1.101 3 . 8  1 7 . 7  i61.4 
3.05 e.4e 4.e7 i o . i i  tii/i se.0 11.1 t8.r .LW s . 0 7 ~  110.8 148.0 -09.3 r4.0~ 
4-SO50  4-5920 ,173 210.0 - .4  
4-5920 4-6049.6 .e26 L72.4 -29,s 
4-6049.8 4-6130 e448 43.4 -19 .1  
i e . e s  9.20 4.33 
134 
STOPOVER T I W E  = 0 C A Y S  1984 INBOUND SWINGDY 
LA'JNCH A R R X V E  SPEED1 R h l  O E C L I  
DEPART SWNGDY SPEED3 R A 3  O E C L 3  
SWNGDY RETURN 8 P E E C 5  R A S  OECL5 
PROP AERO C V L  
1 1 V 1 PSI 1 ECCEN SHA T H E T I  THE12 PERIH AFHEL P S I  2 V 2 I 2 CECLP R A 2  S P C C C P  
1 3 V 3 PSI 3 ECCEN S H I  THE13 THE14 PERlH APHEL P S I  4 V 4 I 4 DECL4 R A 4  SFECC* 
I 5 V 5 PSI 5 ECCEN SMA THE75 THE16 PERIH AFHEL FSI 6 V 6 I 8 O E C L 8  R A 6  SPECCC 
O V A  EVA O V D  EVR TYPE SUN A SUN R NAFPA - A  E I N C  R A P  CECLP ETA PCRlC 





















, 1 6 1  211.3 
,213 270.0 
,394 49.8 

























2 .8  1.092 





1 0 4 . 4  .423 
4.58 18.95 




1 .186  310.9 131.2 .927 1.442~ 92.4 , 1 4 0  - . 4  -17.4 322.8 .l)o 
1 . 1 ~ 1  309.8 460.2 .e47 i,%g6~ 114.2 1.058 5.5 16.0 1 1 4 . 3  . a 3 1  
z/i/i 50.8 13.8 24.9 . w r  4.045 104.7 8.4 -w.6 1 4 . 3 ~  1.411 
i.im 317.0 5 2 1 . 2  ,940 i.446A 93.4 .745 -1.2 -19.2 320.4 . I S ?  
1.039 193.3 296.5 .615A 1.4640 1 3 . 3  1.341 , l  .4 5 6 . 1  , 5 0 4  
1.055 194.8 306.8 .642A 1.4670 15 .8  1.348 . l  .I 57.5 -349 
1.040 311.1 46S.4 ,659 1.42lA 111.4 1.022 5 . 5  1 4 . 8  181.7 - 5 7 1  






















4.1 1.096 96.1 ,208 1.202 323.4 523.5 .951 1.452A 94.2 .149 -2.6 -23.8 334.3 s f 6 5  
-8.3 1.320 100.6 .315 .978 313.5 472.3 .6I0 1.286A 108.3 .989 6.1 16.2 189.0 - 3 1 8  
3.48 6.89 4.22 14.57 2/1/1 44.1 22.2 36.4 .589 3.199 87.5 43.4 72.1 15.5L 1.295 
-2.0 .673 99.3 .38i 1.065 193.8 3 1 2 . 1  .659~ 1.4700 17.5 1.3ai . 1  .I 51.6 . s 2 0  
8 . 1  1.099 95.0 .e06 1,210 310.1 520.1 ,961 1.459A 95.0 ,753 -6.8 -37.3 343.1 .I92 
-8.7 .690 98.3 ,346 1.090 196.4 314 ,6  .713 1.4680 93.1 1.566 3 . 8  24.4 21.9  a220 
4.08 1 . 4 1  4.10 15.40 2/1/1 47.9 3.8 65.6 1.245 1.845 41.8 821.1 41.6 138.20 1.052 
8.1 1.099 95.0 .206 1.210 330.1 520.1 ,961 1.459A 95.0 ,751 -6.8 -37.3 3 4 3 . 1  ,132 
-2.8 1.385 93.0 .3Dl 1.156 349.0 452 .3  ,715 1.596A 111.1 1.063 -1.5 -12.7 200.0 -366 
-2.8 1.379 93.7 .iri 1.136 346.4 453.7 .rid 1.557~ 110.0 1.058 -1.2 -11.9 199.1 -359 
.9 .688 98.0 .a41 1.088 195.1 378.0 .ria i.46~0 94.6 i.365 -2.9 -18.0 21.0 .zeo 





















































i.210 330.1 520.1 
1.084 194.8 3 8 1 . 5  
1.119 351.9 450.6 e a / i  41.9 4 . 4  
1.210 330.1 120.1 
1.041 183.8 411.9 
1.432 27.5 85 .0  
2/2/1 47.9 8.3 
1.225 345.0 514.4 
1.095 198.9 341.1 
.907 327.8 490.5 
1/1/1 47.7 27.1 
.961 
.706 






































































































5 0 . 0  
204 .5  
9 5 . i l D  
330.6 
56.0 
1 5 8 . 5  
543.1 
re  .a 
.192 244.4 33.7 
.204 293.6 -28 .e  
.342 61.7 -13 .4  
13.02 8.91 4 . 5 8  
.183 262.6 -31.6 
. i m  188.2  -71.1 
,210 71.0 -41.2 
i2.m 8.10  4.32 
s l 1 8  206.4 -54.7 
.190 2 6 4 . 3  -31.1 
.266 67.8 54.6 
11 .85  7.75 3 . 1 2  
1.231 352.9 512.2 
1.081 197.5 324.5 
1/1/2 38.8 64.6 
, 8 1 3  319.6 507.4 
* - o r 2 0  4-5920 . i i 8  206.4 -114.7 
4-5920 4-6079.9 -102 262.5 -31.8 
4-6019.0 4-62flO .200 71.4 -47.1 
11.66 1.56 3.72 
4-5130 4-5920 -103 206.2 -44.1 
4-1920 4-6075.2 ,184 262.8 -31.5 
4 - 6 o r i . e  4-6210 .e20 70.1 52.9 
1 1 . 5 2  1.49 3.59 
- 4 . 0  1.105 91.2 ,202 1 , 2 3 1  352.9 512.2 ,983 1.479A 96.5 ,762 4.9 6.6 130.6 ,193 
-2.1 ,693 99.6 .348 1.097 199.0 345.3 .715A 1.4780 86.2 1.365 .2 1.4 48.4 .ZOO 
-6.6 1.285 94.8 .207 .890 331.2 499.5 .706 1.014A 99.0 .925 3.3 8.7 208.2 .163 
4.09 7.49 3.85 12.09 1/1/1 38.8 35.3 52.5 1.498 2.260 70.4 12.0 58 .8  95.70 1.808 
-2.7 1.105 89.8 .e02 1.234 1 . 5  150.6 .9850 1.4841 96.9 .763 3.6 4.3 333.9 .190 
-2.1 .691 99.8 .353 1.093 198.7 337.3 .70IA 1.4180 84.2 1.363 . Z  1.1 52 .9  .220 
4.03 7.43 3.90 12.88 3/1/2 35.4 66.9 53.8  1.238 2.211 77.2 30.0 -59.4 6 3 . l L  1.449 
























. l o o  

















l . 4 3  
r i  . z  
262.6 



















5 . 8 1  




-6 .8  
4 .OS 




















89.8 ,202 1.234 1.5 150.6 ~9850 
B3.9 ,192 .e79 335.2 508.5 ,710 
3.82 11.82 l/l/l 35.4 4 4 . 5  57.7 
68.2 .204 1.235 10.7 149.7 .9840 
99.5 .I46 1.098 199.0 351.0 .T19A 
93.6 .183 ,871 336.4 518.3 .712 
3.82 12.58 l l l l 2  33.8 70.8 56.9 
88 .2  .204 1.235 10.7 149.7 .9840 
99.4 .345 1.099 198.8 354.6 .720A 
3 .81  11.65 1/1/1 3 3 . 8  55 .3  62.0 
99.5 .346 1.090 199.0 349.9 . r i a 1  
93.2 .is3 . a 1 3  339.1 5ii.e .lis 
1.4841 96.9 .763 
1.4780 87.4 1.366 
1.628 2.073 71.1 
1.467A 97.1 .764 
1.4780 87.7 1.389 
1.031A 94.7 ,908 
1.653 L.098 71.9 
1.487A 97.1 ,764 
1.4770 88.6 1.367 
1.0321 9 4 . 9  .909 
1.716 1.941 7 1 . 8  
i.048~ 96.9 .si6 
3.6 4.3 333.9 -190 
.e  1.7 45.1 . l e 2  
3 . 4  12.3 210.5 .138 







4 - 5 1 5 0  
4-5920 
4-6086 .e 
4 - 5 1 5 0  
4 - 5 0 2 0  
4-6OOC. 1 






2.0 1 . 8  335.1 .190 
. e  1.6 44.3 .191 
-10.4 -54.5 163.1 .EO0 
1 15.6 -55.1 "7.00 1,OiS 
L.O 1.6 335.1 .;ea 
. I  2.1 4 1 . 5  .187 
3 . 5  16.9 211.1 .121 
I lt.7 58 .3  101.30 1.614 
4-5920 
4-6088 . O  
4-6230 
-1.8 i . 1 0 2  86.5 .207 1.233 20.8 149.7 ,9770 1.488A 97.3 ,763 2.3 - . l  336.5 .lo1 
- 2 . 3  .694 09.2 .344 1.098 198.5 3~9.3 . ~ Z O A  1.4760 89.6 1.381 . 4  2.6 3 1 . 8  .le6 
-7.1 1.276 92.1 .i7r ,869 343.0 525.7 ,716 i.022~ 93.0 ,901 3.7 22.5 2 io .o  . i t 0  




-1.8 1.102 88.5 .207 1 .235  20.8 149.7 ,9770 1.488A 97.3 ,163 2 . 3  - . I  336.5 ,191 
-2.4 .e93 99.0 ,344 1.097 198.1 384.1 ,719 1,4740 91.1  1 .361  .5 3.5 34.2 ,138 
7.4 1.277 91.9 ,176 ,870 547.3 524.7 .i i r  1.023~ 9a.e  ,906 -10.7 - 5 1 . 0  iw.2 .i99 
4.01 1.45 3 .00  ie.57 i / i / i  3 3 . 2  77.0 62.5 1.710 i.oee 72.7 10.0  - 5 1 . 3  ii0.20 . w e  
.754 1 . 1  - 5 . 4  155.5 
. s e r  . e  5 . 9  30.0 
14,4 . 0 . 7  19 .3  111.90 
.SO3 4.6  33.6 206.1 
.746 1.4 -5.4 333.6 .10? 
.a66 - 5 . 1  -50 .7  t I . 1  . E 3 1  
76.6 9.5 3 4 . 3  128.00 1.603 




.222 197.0 - 1 4 . 4  
-179 271.6 -27.8 
.e22 63.5 -69.4 
13.13 8.81 5.02 
.I90 e1o.o -.2 .em 268.0 -29.2 
.450  44.4 -16.6 
-..__-- 
it.25 0 . 4 i  4 . ~ 9  
. * s i  217.3 .e 
.spa s0.9 -PIA 
.el* mc.o -eo.o 
.E23 265.3 -29.6 
11.04 0.91 4.13 
-146 #!23.0 3.0  
.345 50 .1  -CO.O 
Sl.J9 8-61 4.01 
- 1 . 2  1.072 77.5 
-1.0 ,686 91.6 
4.32 7.71 3.78 
WAR0 ARRl 
1.6 1.060 99.1 
-1.0 ,653 101.6 
-0.1 1.404 108.6 
-9.4 1.219 90.1 
--- 





1.169 69.4 158.3 
1.084 194.7 581.8 
.871 359.5 554.1 
c/e/2 39.8 106.9 
iTE : e445930 (17 A 
1.170 304.7 $41.0 
1.024 196.0 e89.B 
1.267 306.1 4S4.0 
Will 65.7 10.7 
o 7 . 2  .73s 
95.6 1.364 
87.1  .eo6 
1.786 10.9 




















56 .0  
$74.4 
7S.SL 
s i 9 . r  
- 1 . 5  
- 1 . 1  
41 .0  
46.3 
-17.0 








-. [VAL 04 
,219 





























e.1 1.005 90.0 
e.00 0.~1 4 . 0 1 ~  
-1.9 ,666 101.0 













1.117 310.0 5 S 7 . 1  
1.046 190.0 299.L 
l.PS6 310.1 459.1 
1.181 311.3 533.4 
1.063 199.0 3oo.c 
1.053 3lL.I 404.1 
tiill 19.0 14.0 






















5 . 0  
L . 1  
t.0 1.000 96.9 
-1.9 .IO0 101.0 
- e * ?  1.347 l O t . 8  
t.SO 0.30 4.00 
3.U 1.003 38.0 
-1.s .oos 1Of.O 
3.11 Inst 4.40 










- 8 1  




I ,  314A 
.64t 
4 . 1  





1 1 . 7  
13.1 
13 5 
8lOPQVER TIME 0 D A Y 8  1984 INBOUND SWINGBY MI83ION OURATION = 460 C A P S  
M A R S  ARRIVAL DATE S 2445930 
- . .  - I_ 
LAUNCH ARRIVE SPEED1 
OEPART BUNGBY (PEE03 
8WNGIY RETURN 8PEEO5 
CROP 
6-5600 4-5930 .153 
4-9930 4-6103.2 . l e 8  
4-6103.t 4-6170 ,220 
11.44 
- -  __. 
.-- 
R A l  
RA3 





8 . 0 8  





















































- A  
1 -436A 
1.4740 
1 . 6 l O A  
1 .240 




9 3 . 2  









- 1 2 . 9  
2.4 
17 AUG 19P4 
R A 2  8PEECP 
R A 4  SPEED4 
R A 6  SPEECI 
E T A  CERIC 
v e  I 2  
v 4  I 4  
V I  I 6  
INC RAP 
. 7 5 4  - 4 . 3  
1.367 -2.5 
1.080 - 1 . 5  
18 .3  3L4.2 
339 .2  ,141 
28 .2  .22n  
200.2 . 3 ? 1  










4-5 I30 4-5930 
4-5930 4-8082.7 
4-608e. 7 4-8210 
238.9 24 .7  
287.8 -29.8 
82.7 -13.7 
8.34 4 .08  
187.2 -65 .7  
257.7 -30 .0  
71.5 - 4 8 . 5  
8 . 0 8  3.93 
5 . 8  1.098 94.7 .197 1.199 330.8 528.7 
-2.0 .a87 95.3 .S78 1.044 189.0 408.6 
-3 .1  1.442 81.8 . I O 7  1.413 24 .7  84.6 
3.38 6.78 4 .23  18.12 2 /2 /1  50.9 8 . 2  




- 4 . 3  
. I  






4 . 3  
- . 1  
-11.5 
33.1 
4 .3  
-.I 
5.7  
17 .0  
3.L 
- . e  
-10.6 
18 .9  
3.2 




- . e  
3.9 
14 .1  
2 .8  
- .e  
-10.8 
2 . 1  
4 . 1  
12.2 
1 . e  
- . 4  
4 .6  
10.8 
1 . 8  
1 .0  
-12 .7  
18 .1  
1 . 5  
- . 7  
5 . 4  
10.4 
i e . 4  
- . e  
-31 .4  339.2 
* 5  37 .6  

















11 .31  
. l o1  




























. l e 6  
.eo5 
12.05 
-5 .9  1.101 90.9 .191 1.215 354.4 519.6 ,983 1.447A 9 4 . 6  . I 6 2  
-1 .8  .705 102.0 .353 1.104 204.1 343.9 .714A 1.4940 85 .8  1.367 
-8.9 1.285 94.9 ,206 .e89 330.9 499.8 . I 0 6  1.073A 99.0 .925 
3.92 7.32 4 .15  12.11 l/l/l 49.4 38 .5  5 1 . 1  1 .419 2.320 71.9 
196.2 -50 .9  - 3 . 6  1.100 89.5 ,191 1.218 3 .2  158.2 
258 .0  - 3 0 . 0  - 1 . 8  ,703 102.1 .358 1.100 203.7 338.7 
7 0 . 5  54 .1  8 . 3  1.275 95.2 ,193 .e72 327.1 512.8 
1.83 3 - 0 2  3 .83  7.03 4 .21  12.94 Ill/&? 43.8  87.3 
16 .8  3 2 1 . 4  
- . 9  s o . l  
1 0 . 5  208.7 
58.3 92.00 
-.I 54.0 
- 5 2 . 5  161 .4  
- 6 0 . 3  81.9L 
8 . 5  330.8 
-1 .0 46.6 
13 .6  C1O.D 
$ 6 . 5  00.20 
8 . 5  330.0 .9850 1.450A 
.708A 1.4930 
,703 1.04OA 
56 .4  1.188 
,9850 1 .4501  
.717A 1.4940 
.710 1.04BA 
5 9 . 5  1.585 
. O B 3 0  1.452A 
.718A 1.4930 
.710 1.031A 
80.0  1.598 
.SO30 1.452A 
.72OA 1.4920 
-713  1.032A 
59 .1  1.865 
,9760 1.452A 
.72OA 1.4900 
-718  1.022A 
6 2 . 1  1.708 
9 4 . 9  .763 
8 3 . 9  1.361 




, 2 2 4  
1.523 
. I  I2 
.196 
a 1 4 0  
1.797 
196.2 -50 .9  
257.8 -30 .0  
71.3 -52.3 
193.1 -39 .2  
237.9 - 3 0 . 0  
7.68 3 .57  
195.1 -39.2 
258.2 -30 .0  
70.6 -58.0 
7.86 3.57 
258.9 - 3 0 . 0  
69.5 -58 .9  
7.69 3.63 
1.14 3.02 
11.0 5 5 . 3  
i9z.r -29 .7  
- S . 8  1.100 
-7.0 1.280 
3.83 7 . 0 3  
-1.8 .ma I 89.5 , 101.9 
I 64 .0  




4 .11  
1 88 .0  
b 101.8 
93.2 






































2 0 4 . 1  348.8 
335.0 508.5 










8 7 . 1  1.388 
98.8 .Si6 
L.140 72.0 
8 5 . 1  -783  
87 .5  1.588 
94.7 ,908 
2.000 73.8 
9 9 . 1  ,783 
88.4 1.369 
94 .9  .so9 
2.027 72.4 













- 7 . 1  1.277 
3.57 8.97 
- 2 . 1  i .osa 








. l o o  




, 111  
1.604 
.169 










- 1 . 2  43.0 
17.9 e l l . 5  
1 5 . 0  100.00 
1 . 5  534.2 
-1.4 39.3 
2 3 . 2  210.4 
53.7 104.10 
23 .0  157.7 
203.7 358.5 
343.0 525.7 
4 0 . 8  67.9 
* -SI50 4-5930 
4-1930 4-6092.1 




192.7 - 2 9 . 7  -2 .1 1.096 86.3 ,196 1.214 23 .0  157.7 ,9780 1.452A 95.2 .?e l  
259.8 -29.9 - 1 . 7  .705 101.4 ,348 1.104 203.2 463.3 ,720 1.488D 90.9 1.369 
8 7 . 2  6 1 . 1  7.4 1,277 91.9 . I 7 6  .870 347.3 524.7 .717 1.023A 93 .2  .908 
191.4 -22 .8  -1.8 1.091 8 4 . 5  ,202 1.207 34.0 158.7 .SO20 1 . 4 5 1 A  9 5 . 2  .758  
259.8 -29.9 -1 .7  .705 101.4 .310 1.104 203.2 363.4 . I 2 0  1.4880 90.9 1.369 
88.4 -61.5 - 7 , s  1 .276 91 .9  .173 .a67 346.7 533 .8  .717 l .Ol8A 01.3 .SO3 
r .07 3.03 3.58 e . ~  4 - 0 4  12.50 i/i/i 40.8 7 7 . 0  67 .4  1.088 1.803 74.1 
7.81 3.17 3.57 0 .97  4 - 0 4  11.54 i / i / z  41.2 00.4 6 4 . 8  1.687 1.872 73.4 
-.8 334.2 
- 1 . 8  3 5 . 6  
28.8 208.2 
1 2 . 5  101.60 
-3.0 333.2 
-2.5 32.3 
33 .8  206.0 










67 3 -84 0 
8 . i 4  *.it! 
-1 .7  
-1 - 6  






- 1  .e 
-1 .I 
- 8 . 5  
3.88 
- - 
1.085 82.4 ,212 1.195 45 .8  160.5 
,703 101.1 .348 1 .101  202.4 368.8 
7.00 4.02 11.57 1 /1 /2  42.7 91.9 
1.085 82 .4  ,212 1.195 4 5 . 0  160.9 
,694 99.7 .352 1.085 198.9 383.8 
1.277 88.8 .172 ,887 8 . 3  179.8 
7.00 4.08 12.92 1 /2 /1  42.7 90.0 
1.071 80.2 .228 1.177 18.1 162.9 
.700 100.8 ,349 1.096 201.3 374.4 
1.277 80 .8  . I 7 3  .e69 354.7 547.8 
7.08 3.99 11.87 1 /1 /2  4 5 . 1  100.9 
- MARS ARRIVAL DATE = 1445940 (27 L 
i . z 7 6  91.4 . i r e  .e87 350.5 5 4 1 . 0  










8 8 . 8  1.436 
iUG 19641 - 
'84.8 1.141 
95 .1  ,752 
92.2 1.369 
















4 -6 iur .s  4-6210 





267.9 -34 .4  
46.5 89.4 
8 . 0 8  4 . 0 2  
193.3 -15.9 
283.4 -28 .4  
65 .8  -66 .8  
8.89 4 . 4 0  
95 .1  . I 5 2  





1 .818  75.2 
9 4 . 9  .r44 
-3.0 833.2 
5.8 27 .8  
-58 .1  149.2 
- 5 1 . 2  116.80 
-5.4 331.3 
-4 .7  E S . 5  
4 9 . 4  118.OD 
37.9 2 0 5 . 4  
4 - 5 6 4 0  4-5940 .lo6 204.7 . 2  
4-5940 4-8048.7 .e70 268.3 -28 .5  
4-6046.7 4-8120 .520  38.4 -14.5 
13.22 10.49 ' 4 . 5 0  
4 - ¶ 6 5 0  4 - 5 9 4 0  ,189 211 .1  - . 3  
4-5940 4-6051.8 , 2 5 5  263.2 -20 .7  
4 - 6 0 5 1 . 0  4-81SO , 4 5 2  4 5 . 5  -17 .8  
1 2 . 5 5  9 . 0 5  4 .28  
1 .7  1,074 
-2.0 ,848 
- 5 . 5  1 . *50  
2.73 6.15 
1.8 1.079 
-1 .9  ,869 
- 5 . 9  1 .410 
2.71 8.12 
2.1 1.083 
-1 .9  .e81  
- 8 . 1  1.377 
2.72 8 .13  
2 .4  1.087 
- 1 . 8  .a97 
- 8 . 3  1 . 3 5 1  
2.78 8.18 
100.3 .228 1.150 298 .1  5 3 0 . 5  
105 .1  ,471 1.007 198.5 279.8 
109.11 ,392 1.522 307.8 450.e 
5 .99  LO.78 2/1/1 83.7.  8 . 7  
.a95 1.424 8 6 . 9  .742 
.533A 1.4820 66.7 1.329 
.621 2.423A 120.7 1.189 
21.8 .e22 5 . e 7 7  139.8 
.913 1.419 88.2 . 7 4 1  
,5811  1.4010 70.4 1.340 
,835 1 . 9 5 l A  117.7 1 . l l d  
e o . 7  ,295  5 . 5 0 8  m . 3  
.4 
-.s 
5 . 0  
339.1  
.o 
- . 3  
4 . 9  
344 * 5 
- . 4  
- . 3  
4 . 7  
I 1 5 8 . 1  
- . 9  
- . 3  
4 . 4  
40.3 
- 1 8 . 8  3oo.e ,126 
- . 7  5 5 . 5  .520 
16.L 158.7 .590 
-39.5 74.6L .e51  
- 1 9 . 0  308.2 . l e 7  
- . 8  57.6 . 4 5 2  
11.9 166.9 . I 1 2  
-54 .6  72.OL 1 . 3 4 5  
-19.6 315.4 .128 
- . 9  5 9 . 0  $393  
13 .6  174 .8  ,442 
- 6 9 . 6  73.5L 1 .700  
-20 .8  322 .0  , 1 5 0  
- 1 . 1  59.3 . 3 4 3  
11.4 181.9 .SI* 
-16.4 76.4L 1.941 
9 9 . 1  . e l 7  1 .188 304.3 546.8 
105.0 ,439 1.038 201 .1  290.4 
100.8 .509 1.293 S09.3 453 .8  
5 . 5 7  18.83 2 /1 /1  76.4 9 .8  
97.9 ,208 1.173 .310.8 542.9 
104.9 .415 1.000 203.4 300.5 
104.3 ,436 1.155 311.3 458.1 
5.27 17.20 2 / l / l  70.0 11.4 
4-1060 4-5040 .155 217.4 . 4  
4 - ¶ 9 4 0  4-6056.6 , 2 4 2  260.5 - 2 8 . 9  
12.09 9 .37  4 .10  
4-rosr.e 4-6140 ,393 32 .0  - 2 1 . 3  
,928 1.417 89 .2  ,748 
,6204 1.4990 73.5 1.349 
.649 1.8811 114.8 1.071 
21 .5  ,369 5.370 108.U 
4-5010  4-5940 .143 223.0 2 .8  
4-1940 4-6061.1 .233 257.9 - 2 8 . 9  
4-6061.3 4-0150 .343 57.8 - 2 5 . 2  
1 1 . I P  9 - 0 3  3 .98  
96 .8  .EO1 1.179 317.2 539.3 . o r e  1.417A 9 0 . 1  .751 
104.9 .397 1,079 205 .5  309.9 . 8 5 O A  1.5070 76.4 1,356 
102.2 .378 1.065 313.7 4 6 3 . 0  .662 1.467A 111 .9  1.033 
5 .08  15.82 2 /1 /1  84.6 13.5 2 4 . 1  . $ l e  4.793 9 3 . 9  
4 - 5 6 8 0  4 - 5 9 4 0  .134 229.6 8 . 2  3 . 1  1 ,091  95.7 ,195 1.188 324.1 536.0 A 5 4  1,417A 9 1 . 0  .714 -1 .7  - 2 3 . 5  328.3 -134 
4-8940 4-6O85.8 .227 256 .0  - 2 8 . 8  -1 .8 ,708 104.9 .384 1.094 207.1 310.8 .674A 1.5140 78.9 1.361 - a 3  -1.4 59.1 
4 - 6 0 6 5 * 8  4-6l6O e 3 0 0  82.8 - 2 9 . 1  - 6 . 4  1.331 100.5 .328 1.004 316.6 468 .8  ,874 1.5331 109.2 1.002 4 . 1  9.3 186.6 . s t 4  
i i . 6 3  8.79 s.88 2.04 8.25 4 .91  14.89 21111 60.4 15.8 27.9 ,069 4 . 1 4 2  8 3 . 1  35 .3  73.2 6 o . n  t . 1 0 1  
4-5690 4 - 5 9 4 0  .136 236 .1  19.0 
4-5940 4-6083.6 ,230 258 .8  - 2 8 . 8  
4-8063.8 4-6170 ,318 64 .1  -48.4 
11.85 8 .66  S.89 
4.4 1.093 
-1 .8  ,702 
- L O G S  1.303 
L.99 8.40 
9 4 . 5  .191 1.192 331.2 533.0 
104.9 .589 1.088 208.5 315.0 
99.2 ,275 -935 S15.3 480.1 
4.97 13.90 C / l / l  57.9 32.0 
,964 1.4191 91.8 . 7 5 7  -3.2 -29 .1  335.1 ,141 
.864A 1.511D 77.8 1.359 - , 3  - 1 . 3  5 9 . 4  ~ 3 i 6  
.e78 1.192A 101.4 ,962 7.9 22 .1  196.6 - 2 6 2  
45.3 . I S I  t . 5 9 5  0 5 . 5  19.3 0 5 . 7  r i . 3 ~  . e m  
4-5690 4 -5940 '  . I 3 6  236 .1  
4 - 5 9 4 0  4-6070.1 .222 2S4.5 
4-8070.7 4-8170 .260 87.3 
11.67 8.66 
4-5690 4-5940 ,136 238.1 
4-5940 4-8103.8 ,204 200.6 
11.23 8.25 
4-5690 4-1940 ,138 236.1 
4-5940 4-6127.9 ,204 P81.3 
11.24 8 .P I  
4-8103.3 4-6170 .e21 70.9 




3 .89  
19.0 







4.4 1.093 94 .5  ,191 1.192 331.L 533.0 ,984 1.419A 91.8  . 7 $ 7  -3 .2  -LO.l 335.1 ~ 1 4 1  
-1 .0  .713 104.9 ,373 1.108 208.1 328.2 .693A 1.5190 81.5 1.366 - . 3  - 1 . 7  57.4 - 2 6 0  
-8 .1  1.316 98.5 ,288 .983 320.1 474.1 .E86 1.24lA 106.8 . S I 8  3.4 6.4 194.7 .2I6 
2.99 6.40 4.79 13.79 2 /1 /1  57.9 17.5 31.8 ,887 3 .645  74.0 l 8 . L  8 8 . 3  87.CL L.346 
4.4 1.093 
.2  .711 
-2.7 1.386 
L.99 8.40 
94 .1  .191 1.192 331.2 533.0 
102.8 .356 1.102 205.8 378.0 
92.7 .386 1.165 350.2 451.8 
4 .35  19.88 2 / 1 / 1  57.9 4 .2  
.SO4 1.419A 9 1 . 8  .757 -3 .2  -29 .1  331.1 ' . i41 
,710 1.4950 94.7 1.370 -L.l -13.2 29.1 .Le1 
.'718 1.615). 111.3 1.066 - 1 . 9  - 1 3 . 0  200.2 ,312 
48.2 1.235 2.451 17.6 SO5.L S . 1  171.80 1 .793  
4.4 1.093 
-z.4 .e70 
-3 .1  1.440 
L.99 6.40 
0 . 0  1.095 
-1.8 .113 
-0.0 1.298 
@.sa 8 . 9 ~ 1  
94.1  . l o 1  1.192 331.2 533.0 
82.3 ,102 1.403 23.L 04.7 
4.38 17.99 t / Z / l  57.9 0 .1  
98.3 ,374 1.010 194.3 400.5 
,964 1.4191 91.6 .7$7 -3.2 -L9.1 835.1 . I 4 1  
.e58 2.4430 lO2.L 1.354 . 5  L.8 37.6 ~ 3 1 7  
L9.9 .e00 3.877 33.4 524.8 32.7 1L4.0D 1 . 7 2 6  
.973 1.421A 9L.2 a780 -7 .0  -42.8 343.S ,169 
.e91 1.15OA 103.5 .950 5.L 13 .6  LO1.1 ,234 
.OSSD e . 1 0 7 ~  115.5 i . i 3 ~  -3 .5  -11 .5  102.i .47e o 
, 6 9 4 ~  1.5190 01.8 i . 3 e 6  - . 3  -1 .7  57.3 .e119 










4-3940 .177 246.6 38.9 
4-8110 .LIS 68.4 - 4 3 . 8  
4-007o.a e54.4 -28.7 
w . r 3  o . i i  4 .36 
93.3 . l a ?  1.107 330 .1  930.4 
104.9 .373 1.106 208.6 528.5 
97.4 . t I O  . 9 t l  321.5 484.6 
93.3 . l o 7  1.197 336.7 530.4 
94.9 .592 1.023 161.8 416.V 
4.57 10.45 2/Wl 80.0 13.0 
4 . m  15.09 w i / i  60.6 1 3 . 4  






8lOPOVER T I M E  z 0 O A Y S  1984 INBOUND SWINGBY MISSION DURATION : 480  C A Y S  
M A R S  ARRIVAL DATE i 2445940 
I T  A W L  i q n a  - - -  - -  - -_ 
LAUNCH ARRIVE- sPEEOl R A l  OECLl 1 ' 1  .- V 1 - P S 1  1 ECCEN $MA THE11 7HEf2 PERIH APHEL PSI 2 V 2 I 2 OECL2 RAP S P E E C t  
DEPARI SUNGBY ) P E E 0 3  RA3 OECL3 I 3 V 3 P S I  3 ECCEN SMA THE13 W E T 4  P E R I H  APHEL P S I  4 V 4 I 4 OECL4 R A 4  SPCEC4 
8WNGBY RETURN (PEE05 R A 5  OECLS I 5 V 5 P S I  5 ECCEN SMA THE15 THET6 PERIH APHEL P S I  6 V 6 I 6 CECL6 RA6 5 F E t C 6  
PROP AERC OVL O V A  EVA DVD EVR TYPE SUN A SUN R KAPPA - A  E INC RAP OECLP ETA FERIC - .- . - - __ 
4-1730 A-5940 . 1 2 2 - 1 8 2 . 8 = 5 9 . 1  -5 .0  1 3-- .183 1.206 4 . 5  165.5 .985D 1.421A 95 .2  . 7 6 4  S.6 14.7 325.5 - 1 6 4  
4 - 1 9 4 0  4-6082.5 .e l4  2 5 5 . 5  -28.3 -1 .8  .721 104.6 ,359 1.120 209.8 348.4 .717A 1.5220 86.9 1.372 - . 4  - 2 . 9  47.3 .201 
4-8082.B 4-8210 .e01 11.8 - 5 5 . 8  -7 .3 1.280 9 4 . 0  .192 ,879 331.8 508.6 .110 1.048A 96.8 .91S 4 . 0  15.4 211.4 .I42 
11.80 8.30 3.78 3.44 6 .85  4 .60  11.86 11111 S3.9 46 .2  54.6 1.481 2.119 72.1 19.5 5 1 . 4  9 4 . 8 0  1.746 
4-5730 
4 - 5 9 4 0  
4-81 5 8  .O 
4-sr40 















, 2 4 0  






. l o o  
.e15 
. l o 1  
11 .41 
. l o 6  
,261  ' ,506 
12.77 






4 1 . 8  








8 .17  
167.9 
310.2 




69 .  1 
8.15 
-59 .1  
- 2 3 . 2  
- 2 . 3  
3.18 
-44 .4  
-28 .3  
58 .4  
3 .81  
-44.4 
- 2 8 . 2  
- 5 1 . 1  
S.61 
- 4 4 . 4  
- 2 1 . 2  
- . e  




3 . 8 3  
- 5 . 0  
-2.0 
- 1 . 0  
3 .44  
-3 .3  
- 1  * e  
1 . 5  
3.25 
- 3 . 3  
-1.5 
- 1 . 4  
3.25 
-3 .3  
-1.9 




- 1 . 5  
3.19 
1 .091  89.3 ,183 
,632 88.3 .436 
1.200 61.0 -393 
8.85 5 . 4 5  1 3 . 5 5  
1.095 81.8 .185 
.721 104 .5  .359 
1.276 93 .6  ,183 
8.65 4 .59  12.68 
1.208 4 . s  
,987 111.8  
.148 108.1 
1 /2 /1  53,9 
2.201 1 4 . 1  
.e71 336.5 
1 /1 /2  5 0 . 5  
i . i z a  209.8 
165.5 
4 3 5 .  5 
162.8 















68 .3  
i r 2 . o  
.9850 
. 5 5 7  
,4540 
11 .1  














i8 .a  
.427A 93 .2  ,764 5.6 
.417 110.8 1.328 . 3  
.042A 100.5 ,799 - 3 . 9  
.212 6 . 7 3 9  189.1 343 .4  
.428A 9 3 . 3  ,763 3.8 
.5210 8 7 . 4  1 . 3 1 3  - . 4  
.031A 94 .7  .908 -10 .9  
















4 - 6 2 5 0  
1.7 3 2 9 . 4  
- 3 . 1  4 8 . 1  
- 5 5 . 0  181.8 
-18.2 94.70 
1.7 329.4 
-3 .4  4 3 . 6  
19.5 212 .1  
5 3 . 7  9 9 . l D  
. 1 ¶ 4  
,199 











1.812 . 1 si? 
.193 
.e03 
1 .118  
.PO 7 
1 .095 87.8 ,185 1 .201  14 .1  
. I 2 1  104.4 ,358 1.120 209 .1  
1.217 95 .2  ,183 ,873 339.0 
6.65 4.56 11.68 l/l/l 5 0 . 1  
1.095 87 .8  .18S 
,623 85.7 . 4 5 5  
i . 1 1 5  84.9 . re5 
8 .61  5.92 13.29 
.428A 93 .3  .783 3 . 8  
.5200 88 .3  1.373 -.I 
,032A 94 .9  .909 4 . 0  
.428A 93 .3  .763 3.8 7.7 329.4 
,421 112.7 1.323 - 3  - 7  70.0 
.e35 8.398 176.0 849.1 - 3 . 8  94 .30  
,586 e.068 re.9 1 7 . 8  
.OZZA 95.8 .reo -3 .5  - 9 . r  114.0 
1 .201  14.1 
.977  114.9 
*ill l l S . 9  
1 / 2 / i  50.1 




, 4 2 8 ~  93.4 ,762 2 . 9  
.S i10  89.8 1.313 -.e 
,022A 93.0 -905 4.1 
,632 1.988 73.3  15.8 
3.4 330.9 
- 4 . 0  39.8 
2 4 . 8  211.1 
52 .3  103.80 
1.092 88.2 . l e9  
.720 104.2 .356 
1.276 92.5 ,117 
8.60 4 . 5 2  11.59 
4 - 5 1 5 0  4-¶940  . l a 9  188.i: -32.8 
4-5940 4-6092.1 .909 255.t. -27 .8  
4-8092.1 4-8230 .193 67 .4  61.9 
11.31 8 . 1 2  3 - 6 3  
-2.8 
- 1 . 3  
1.7 
3.19 
1.092 8 6 . 2  .189 1.2Oi  24.4 165.2 -9740 1.428A 93.4 .162 2 . 9  3.4 130.9 
.719 104.0 . 3 5 1  1.117 208.9 362.9 .720 1.5140 9 0 . 8  1.313 - . 1  - 4 . 7  38.4 
1 .211  91.9 ,176 .e70 341.2 124.7 ,717 l.OZ3A 9 3 . 2  .906 -11.0 - 5 1 . 3  158 .4  
8.60 4 .48  12.63 l/l/l 49.5 77.3 10.7 1.610 1.728 75 .2  14 .2  -58.4 105.80 
1.087 84 .4  .195 1.194 31.4 168.2 ,9610 1.427A 93.3 .758 2.3 . 2  331.0 
.T19 104.0 .355 1.118 20Q.B 363.2 .720 1.1130 90.9 1.313 -.I - 4 . 1  3 8 . 1  
1.278 91 .9  .173 ,867 346.9 533.8 ,117 1.018A 91.3 ,903 4 .4  30 .1  208.9 
8 .19  4 .48  11.56 i/m 50.0 80.8 6 2 . 4  i . 6 1 5  1.950 13.0  13 .9  50 .9  108.40 
* - S I 6 0  4-5940 .123 188.5 
4 -5940  4-8092.3 ,209 255.4 
4-6092.3 4-6240 .193 68.4 
-24 .8  
-21.7 
-62.4 
3 . 1 8  
-19.5 
-27.2 





4 . 3 5  






-8 .1  
3.21 
-1.7 - . e  
-8.7 
3 . 2 1  
. 1 5 1  . 1 P3 
, 110  
1 .502  11.43 8.24 
4-5770 4-5940 .146 189.8 
4-5940 4-8098.1 ,201 256.8 
4-6098.1 4-8250 .198 6 7 . 2  
11.64 8 .43  
4-5780 4-S940 .115 192 .1  
4-5940 4-6100.4 ,201 258.9 
4-8100.4 4-8280 .209 8 5 . 5  
12.00 8.13 
1.081 82.5 
~ 1 1 7  103.0 
1.276 91.3 
6 . 6 1  4 . 4 4  
.e05 1.182 47 .1  161.8 ,9390 1.425A 
-315  1.113 208.0 568.5 ,117 1.5080 
.172 ,867 350.8 541 .0  ,718 1.017 
11.S9 1 /1 /2  51.6 91 .8  6 3 . 1  1 .530  
,221 1.166 59 .1  169.8 .909D 1.423A 
.355 1.107 206.8 374.2 , 113  1.5000 
,173 .e69 3 5 5 . 0  541.8 ,719 1.019 
11.10 1 /1 /2  5 4 . 3  100.8 83.4 1.314 
[VAL DATE = 2445950 ( 8 SEP 1984) - 
.217 1.164 303.5 5 5 1 . 9  ,911 1.416 
.448 1.059 201.1 292.1 . 1 8 S A  1.5330 
,518 1.322 310.0 452.8 .637 2.007A 
19.00 W l / l  81.1 9 . 1  19 .5  .292 
.e07 1.170 310.1 148.4 .927 1.412 
.424 1.085 209.8 302.5 .625A 1.5410 
.445 1.112 312.0 457.1 .e51 1.694A 






9 3 . 1  
88.4 
1.904 














- 2 . 1  
- 5 . 9  
34.9 
49.4 
- 5 . 8  





206 + 0 
113.40 
. l¶t  
,198 
* 114 
1.369 . 1 S I  
* 209 
. l e e  
1 .242  
~ 1 2 5  










C . 1 9 0  
,741  









187 .1  
72 * 2L 
310'.5 
5 9 . 4  
174.8 
73.4L 
--. - I 
1.073 80.1 
,113 103.2 
1.271 90 .7  
8.87 4 .39  
- MARS A R R l  
1.078 99.2 








-1 .9  
- 5 . 8  
2 . 6 l  
2.0 
-1.9 










- 2 0 .  3 
-1 .4 
15.1 
- 5 3 . 4  
-20.9 
-1 .8  
12.8 
-10 .5  
4-5650 4 - 5 9 5 0  .171 211.6 -.I 
4-1950 4 - 6 0 l 2 . 9  ,281 2 3 8 . 6  -28.0 
4-8052.9 4-8130 . 4 5 4  46 .6  - 1 7 . 0  
13.25 10.57 4.29 
4-5880 4 - 5 9 5 0  .155 217.8 -.l 
4 - 5 9 5 0  4-8057.7 .270 251 .8  -28 .0  
4-8057.7 4-8140 .393 5 3 . 0  - 2 0 . 4  
12.72 10.09 4 . 1 0  
4 - 5 6 7 0  4-5950 ,141 223.8 1.9 
4-5950 4-6082.5 .262 2 S 3 . I  -27 .8  
4-606L.S 4-8110 ,341 58 .9  -23.9 
12.38 9 .72  3.95 
- . I  





l i s . ?  
, 7 5 3  
1.357 
1.077 




315 .1  
1.088 96.8 ,199 1.175 318.0 545.0 .942 1.409 8 8 . 8  . 1 5 5  - . 8  -22 .1  5 1 1 . t  
.719 108.2 , 4 0 1  1 .101  212.0 312.4 .655A 1.5510 76.7 1.364 -.3 -1 .9 $9 .5  
1 .356 102.2 .384 1 .071  314.5 461.9 .684 1.490A 112.2 1.038 4 . 0  1 0 . 1  162.0 
8.05 5.78 15.92 2/1/1 1 5 . 3  12.0 22 .0  .517 5.238 91.5 $ 0 . 0  -00 .8  77.8L 
4-1880 4-5950 .'I31 2 2 9 . 2  8 . 3  2 .8  1.089 95 .6  .192 1 ,181  323.9 541.9 A 5 4  1.408 89 .5  ,758 -1.5 - 2 4 . 3  1 2 3 . 1 '  ,124 
4-8067.3 4-8180 ,295 84.1 -27.3 - 5 . 9  1.33s 100.2 .333 1.014 317.8 461.3 ,678 1.352A 109.5 1.001 1 . 5  7.4 188.7 .328 
12.12 9 . 4 8  3 . 8 4  2.86 8.01  5.62 14.17 2/1/1 7 0 . 5  13.8 2 5 . 5  .e89 4 .532  78.8 21.8 11 .1  84.2L C . 4 3 2  
4-as50 4-0087.8 . e t ~ e  251.8 -27.8 - 1 . 1  , 128  108 . i  .394 1.122 e i s . 9  X L . O  .660A 1.5830 79.5 1.310 - . s  - 2 . 3  5 8 . 5  .cos 
2.3 
-1 .8  
- 8 . 0  
2.83 
4-5890 4 - 5 0 5 0  
4 - 5 9 5 0  4-8073.1 
4-8073.1 4-8170 
4 -5890  4 - 5 9 5 0  
4 - 5 9 5 0  4-8101.8 
4-6fOl.O 4-8170 
4-1890 4 - 5 9 5 0  
4 - 1 0 ¶ 0  4 - 6 1 2 8 - 0  
4-6128.0 4-8170 
4 - 5 7 0 0  4-5950 
4-5950 4-8089.5 
4-8089.1 4-6180 
4-1700 4 - 5 9 1 0  
4 - 5 9 5 0  4-8139.0 
4-8I39 .0  4-8180 
4-5730 4-1950 
4-5930 4-8015 .8  
4-80?5.6 4-8210 
4 - ¶ 1 3 0  4-59SO 
4-5950 4-8082.3 
4-8081.1 4-8210 
4-5130  4-5950 











. I 2 7  234 .8  14.8 
.21O 250 .4  - 2 7 . 3  
.252 68 .9  -29.2 
12.02 9.28 3.80 
. I 2 7  234.8 14 .8  
.229 2 5 5 . 9  - 2 4 . 0  
.220 10.2 - 1 7 . 8  
11 .51  8.77 3.00 
. I 2 7  2 3 4 . 8  14.8 
.211 2 1 1 . 0  - 3 2 . 8  
11.22 8.48 3.80 
. a i r  03.2 - 1 3 . 9  
3 . T  1 .092 94.4 
- 1 . 8  , 1 3 5  107.9 
- 5 . 4  1.321 98.3 
2.74 8.15 5.48 
3 . 1  1 .092 94 .4  
- . z  . I 2 8  105.1 
- 2 . 8  1.385 93 .1  
2 .14  6.15 1.91 
3 .7  1.092 9 4 . 4  
-2 .9  ,690 101.1 
- 3 . 1  1,440 32.3 













1.186 3 3 1 . 2  539.1 
1.135 215 .4  332.8 
.974 322 .4  472.8 
2 /1 /1  8 1 . 0  14 .1  
1.188 331.2 539.1 
1.123 212.3 318.1 
1.154 348.6 452.4 
2 / 1 / 1  81.0 4.0 




29 .1  .949 







3 0 . 1  .598 
9 0 . 2  
82 .8  
107.0 
3.979 
9 4 . 3  
111.1 
2.443 
O O . t  
90.2 
I 160 








1 .351  
1.133 
31.7 
- 2 . 5  
-.I 
2.8 
2 . 1  
-2 .5  
- 1 . 7  
-1 .4  
328 .3  
1 . 1  
- 3 . 1  






- 2 8 . 5  
-10.9 
- 1 2 . 6  
7.9 
-LE*  5 
4.8 
-17 .5  
31.L 
-37.4 




2 . 5  
- 1 9 . 1  
24 .2  
- 3 . 3  
- 5 3 . 3  
-60.8 
i r . 1  
330.2 
5 5 . 8  






38 .5  
202 .1  
122 . ro  
IS8.1 
5r.7 
202 * 0 
70. rc 
330. A 
2 o . r  
4 8  .2  
coo. 0 
317.5 
5 3 . 7  
159.# 
81.8L 






,311  * 







. 3 8 8  
. 4 0 4  
3.475 
. I  73 
, 2 3 1  
.235 
1.018 
1 .OS8 199.6 '405.8 
1 . 4 0 4  23 .3  84.7 
2 / 2 / l  81.0 8.1 
1.191 338 .9  536.8 .973 1.408A 
1 .121  214.6 326.2 .689A 1.5660 
,917 320.2 485.7 .689 1.144C 





103 .2  
2 .55¶  
3. r8o 
,141 241.2 29.8 5.8 1.093 93.2 
,253  251.2 -21.5 -1.1 .131 108.0 
. Z I T  88.3 - 4 1 . 7  - 9 . 2  1.298 91 .6  





,141 241.2 29.8 
.217 288 .1  -30 .2  
.388 51.0 -10.3 
11.60 8.61 3 . 9 4  
,180 158.3 -67.3 
.248  250.1 -27.2 
.237 71.5 58.7 
13.28 9.80 4 . 1 1  
5.8 1.093 93 .2  
-2.4 ,670 98.0 
-2 .9  1.319 75.5 





1.191 338.9 536.8 
1.029 192.9 417.0 
1.067 52 .9  106.0 





90 .8  
105 .1  
111.5 
8.159 
- 4 . 8  
.I 
3 S l . l  
-4.r 
-7 .8  1.094 89.2 
-1.8 .137 101.8 
9.0 1.275 95 .1  





1.198 5 .2  112.2 .9840 1.4111 
1.139 211.8 331.2 .?O6A 1.S110 
.812 321.4 512.5 . ? O S  1.040A 
1 /1 /2  88.2 88.2 81.7 1.011 
9 1 . 1  
85.8 
98.2  





8 . 1  
- , 6  
-12.2 
34.3 



















4 . 1 1  
-7 .8  
-1.4 

































41 .8  
.Sa40 1.411~ 9 1 . 1  
-717A 1.5100 8 6 . 8  
.710 1.048A 96.8 
14.9 1 .318  2.169 
* 788 
1.379 
. s i 9  
13.0 
8 . 1  24.11 317,s 
- . 7  -4 .3  47.0 
4 .4  1 r . r  c i 0 . i  
8.1 t 4 . 2  s i r . 9  







, 4 4 1  
12.92 
.118 




















1 . 9  
3.09 








































.904D 1.4111 91.7 
, 5 1 3  1.4100 109.8 
.4180 1.043A 100.2 
l T . 3  .SO4 8.851 
,9820 1.411A 91.8 
.718A 1.5690 81.4 
.712 1.031A 94 .7  
88.0 1.424 1.838 
.173 
, 4 4 5  
.t38 









4 . 1  11.4 323.9 
1 -11.2 -55 .5  180.7 
4 . 7  l t . 4  3t3.9 
1 '-.I -4.8 4 5 . 5  
' c1..3 -18.4 94.50 
I - . I  -4 .9  43.1 
I 4.4 r1.r t i c .*  








1.092 . 834 
1. 188 
8.¶0 
















5 . 3 5  
,179 
.311 





l t . 9 0  
1 1.198 





























' 3 i r . e  
- 5 1 . 0  
- . a  -c3.5 










1 . w a  
.774 
173.1 
4.r 21.4 a r3 .e  
I . 9  1 .3  68.4 
I -8 .5 -11.1 115.4 
1341.. -B.? 91.90 
137 
8lOPOVER lXME = 0 O A Y 8  
- 
LAUNCH ARRXVE IPEEOI- R A l  -.OECLl- 
DEPART 5WNGBY EPEE03 RA3 DECL3 
SWNGBI RETURN OPEEOS R A 5  OECL5 
4-5750 4-5950 .112 1 0 4 . 1  -37 .0  
-~ PROP-- !E_RO-OVL_- 
4 - 5 9 5 0  4-aoa9.0 . n e  es1.i -2s.s 
*-OOOP.O I - ~ L ~ O  . t e e  10.0  4 ~ 1 . 4  
11.01 8 . m  3.aa 
4-5750 a-seso .lie i a 4 . i  - 3 1 . 0  
4-seso 4-aooz.o .23r  251.8 -2e.e 
4-aoe2.0 r-aeso . t e e  ar.1 03.2 
1 i . w  a.81 3.aa 
1964 XNBOUNO EWINGBI M I S S I C I N  DURATION i 490 O A Y S  
WAR3 ARRIVAL DATE = I 4 4 5 9 5 0  
a SEP 1 9 8 4  
~ 
X I  
I 3  
x 5  
OVA 
- 3 . 1  
-1  .2 
-7 .9  
2.95 
_. 
V 1 -P3 l>TCCEN 5WA THE11 THE12 
V 3 PSI 3 ECCEN SWA THE13 THE14 
V 5 POI 9 ECCEN BHA THE15 WET6 
-_EVA--DVVD-EVR --LYPE-_B_UN A SUN R 
PERlH 
PER 1 H 
PER 1 H 
NAPPA - 
- 9  740 
.120A 
._ 
. r i a  
ao.3 
. 9  740 
,720  





- A  
- 1 . 4 1 1 A  
1.5620 
1 .022A 






P S I  4 
E 
9 1 . 0  
89.6 
9 3 . 0  
1 .e92 
P S X  a 
V 2 X 2 OECLL RAE 5PEECZ 
V I X 4 OECL4 R A 4  5PECC4 
V e X a OECLI R A I  SPEC06 
INC RAP OECLP E T A  PERlC 
.763 3 . 3  5 . 0  320.3 .a40 
1.379 - . a  - S . G  3 9 . 3  .IQO 
.*os 4 . 5  2a.a 2ie.i . i i r  
73.7 1a.a 5 1 . 0  103.00 1 . ~ 1 0  
,763 3 . 3  5 . 0  32a.3 .:40 
1.379 - . e  -a.3 313.2 .zoo 
. m a  -11 .4  - 5 7 . a  157.5 .ZOO 
73.9 1 5 . 1  -5a.9 1os.00 1.012 
1.089 8 6 . 2  ,183 1.192 21.2 172.0  
.730 107.1 .3a9 i . 1 4 1  215.7 350.7 
i . 2 7 0  92.5 . i n  ,809 343.2 525.6 
6 . 3 1  9.20 i i . a 2  i/i/e 59.3 69.0 








.e34 253.3  
11.90 9.05 
. i l l  191.3 
.230 2 5 5 . 3  
12.29 9.29 
' .204 1 9 5 . 1  
.e38 82.0 
,548 a2.a 
. m a  a7.0  
.e17  8 5 . 1  
.227 258.3 
i c .79  9.aa 
- 2 7 . 2  
-18 .7  
1.9 
3 . 7 6  
-21 .2  
3.98 
-24.4 







- 7 i . a  
4 . 7 0  
91 .7  .7ao 
115.0 1 .314  
87.1 .729 
(1.499 i r a . 9  
91 .4  .755 
9 2 . 4  1.37a 





1 . 3  3ze.a 
3 . 1  9 7 . a ~  
1.1 8 0 . 3  
-4 .3  110.4 
- 2 . 5  325.9 
- 7 . 7  32.a 
3a.7  eoe.3 
40.2  i13.a~ 
- 5 . 9  323.9 
-10.0 30.1  
4 0 . 3  207.7  
- 9 . 1  321.1 
4 3 . 5  209.7  
4 2 . 7  124 .90  








. e i r  







5 . 3  
13.5 
1.6 
-$ .a  
a .1  
13.3 
1 .P 
-9 .9  
7 .5  
i 4 ,a  
01.1 .748 
88.4 .904 
9 0 . 7  . I37  
9 3 . 9  i . 3 7 0  
i .e ia  7a.r 
9s.a i . 3 7 4  
07.1 .god 
z.oao 70.8  
.le9 229.2 4 .5  
,205 24e.s -ea.$ . m e  a 5 . 4  -2s.s 
15.03  io.^ s.az  
.122 233.9 11.2 
. e m  247.7  -2e. i  
, 245  70.0 -2e.s 
12.00 10.20 3 . 7 1  
,122 233.9 11.2 
.ea7 2si.e - 2 4 . 3  
.zso 79.a -10.0 
i2.m e.aa 3.75 
3.2  1 . 0 9 0  9 4 . 4  
-1.5 .re3 i 1 i . i  
- 4 . 8  1 .327  9 7 . 9  
e.ao 6.02 6.45 
3.2 1.090 94.4 
-.I . r 5 3  100.3 
-2.0 i . 3 r r  91.0 
e.ao a . 0 2  5.01 
-3 .5  - 3 4 . 9  s 3 i . o  .lee 
1.1 3 . 9  4a .a  ,307 
340.2 ao.0 9 5 . 0 0  5 . 1 1 4  









4 - a a i . 4  
-59.0 
- 2 I . O  
- . e  
8.92 
1 - 2 5 . 5  
-05 .4  
I 3 . 7 2  
-42.0 
I - 1 3 . 0  
! .9 
- 4 r . o  
















15.0 178.0 .BE20 
71.9 71.9 10.3 
1aa.o 4 3 3 . 4  . sa7  
108.4 i 7 0 . a  ,4600 
' ~2z.o 3 5 9 . 1 ~  . W O A  
I 343.3  m . a  .7ie 
! 80.8 7 0 . 0  a i . 4  
' 25.2 170.2 ,9740 
' P5.2 170.2 ,9740 
1 1 8 5 . 2  437.4 . I 5 0  
b 112.0 177.9 .4350 










i . a340 




9 5 , s  o.eai 
.rea 
1 . w  
. r e 9  
171.5 
90 .4  





4 9 . 9  
a . 3 ~ 0  
.7aa 
i . 3 a i 1  
.7a6 
.7a+ 
i7a .a  
.905 
74. 1 













UIJ8ION~DURATION : 4 8 0  DAIS 
M A R S  ARRIVAL DATE E 2 4 4 5 9 6 0  
16 3EP 1 9 8 4  
DEPART SWNG6Y SPEEDS RA3 DECL3 1 3 V 3 P S I  3 ECCEN SUA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 RA4 SPEED4 
8WNGBV RETURN )PEED5 R A 5  DECLl I 5 V 5 PO1 5 ECCEN SWA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 OECL6 R A 8  8pCEO6 
---- -- .- - __ PROP--AER~-D~L- O V A  EVA 0V0 -EVR__-lVPE_.BUN 3UN RAAPPA-. - A  _ _ _ _  E 1NC RAP OECLP ETA pER1C 
4-5780 4 - 5 9 6 0  .167 191.3 -19.5 -2.1 1.070 80.8 . Z l O  1.157 58.5 181.5 .9130 1.400 89.6 .I51 1 . 7  -6.1 319.6 *%I4 
4 - 5 9 6 0  4-6101.2 -264 252.9 -23.7 -.2 .750 108.9 ,383 1.153 219.1 375.7 ,712 1.5940 94.3 1.384 - 1 . 7  -10.5 29.4 -228 
4-6iOl.Z 4-6260 -228  6 4 . 5  -70.5 -9.7 1.277 90.6 , 172  .869 356.2 547.7 .119 I . 0 1 8  68.4 ,904 6.7 42.2 209.6 ~ 1 3 8  
12.92 10.08 4.25 2.84 6.21 5.83 11.82 1/1/2 74.1 99.4 63 .8  1.155 1.801 77.9 14.3 48.0 110.00 l*Ot9 
4-1790 4-5960 e199 195.3 -17.5 -1.9 1.061 78.7 .E30 1.139 69.9 183.0 ,8760 1.401 89.1 .142 1.3 -9 .8  317.1 -141 
4-5960 4-6106.2 .E59 255 .5  -21.4 - 7  .743 108.3 -382 1.139 217.0 381.7 .705 1.5740 96.0 1.381 -2.6 -14.7 28.6 -247 
13.34 10.37 4.67 2.97 6.38 5 . 7 0  12.04 1/1/2 77.9 104.9 61.0 .989 1.970 79.8 16.0 43.7 123.90 e960 
BTOPOVER TIUE 3 0 DAYS 1984 tNBOUN0 SWINGBY 
_- - . 
LAUNCH A R R I V E - ~ ~ E E O I  ~ i i  -OECLI I 1 v i -i3x ~ E C C E N  - S U A  -THETI THETZ PERIH APHEL PSI 2 v 2 I 2 OECLZ R A E  S P E E C ~  
4-6106.2 4-6270 -247 6i.2 -72.7 - i o , e  1.279 89.8 ,174 . e n  1.1 194.0 . 7 i m  1.022 07 .1  .goo 7.9 44.3 z i0 .0  . 1 5 8  
UAR8 ARRIVAL DATE I 2445910 (26 8EP 19841 --- - ._ - __ - - - .- - - . 
4-5700 4-5970 . l i b  237.7 17 .3  3.6 1.091 93.3 .179 1.184 337.8 547.9 
4-S970 4-6139.7 ,253 278.7 -32.0 -3.1 ,695 104.2 ,402 1.049 203.5 416.3 
4-8139.7 4-6180 ,375 10.9 -10.2 -2.9 1.358 ? l . O  ,406 1.065 54.4 106.6 
11.86 9.27 8.70 2.60  6.01 S . 5 8  16.44 2/2/1 84.9 13.0 
4-5710 4-5910 .130 241.8 32.0 5.4 l.OC2 92.1 .175 1.187 346.1 546.0 
4-5970 4-6145.8 -247 285.2 -30.0 -2.7 .682 102.4 ,407 1.030 109.5 421.5 
4-6145.3 4-6t90 ,396 46.0 -7.2 -2.3 1.288 72.1 .358 .E92 77.2 129.8 
11.04 9.24 8.83 2.00 6.21 5.41 14.76 2/2/1 82.8 24.6 
.972 1.397 88.3  .169 -2.8 - 8 3 . 8  325.1 ,121 
.627 1.4710 105.1 1.353 1.6 5.6 49.1 .375 
.6320 1.498A 113 .4  1.025 -4.3 -19.0 199.7 .408 
11.9 e428 7,237 85.7 348.2 65.1 93.60 k.669 
.979 1.395 88 . )  ,770 -4.7 -42.2 833.2 .I32 
.611 1.4490 106.7 1.346 1.3 4.3 55.4 -396 
.I720 1 . 2 l l A  109.6 ,929 -4.3 -19.0 195 .5  .327 
14.8 ,383 7.770 129.3 341.6 -49.0 64.2L C . 5 8 2  
1 - 5 7 5 0  4-ssto .%SI i7z .e  -10.3 -5.1 1.087 86.4 ,177 i . i d s  24.5 i m . ~  .ofso i.394 09.2 .re9 5 . 1  1 3 . 9  si4.6 .io7 
4-5970 4-6160.4 ,245 304.9 -25.8 -2.1 ,647 96.5 .431 .983 108.8 435.2 .SO0 1.4060 110.6 1.326 1.0 2.8 71.9 9463 
4-6100.4 4-6230 -463 53.4 .9 .4 1.187 67.1 .389 ,731 111.0 177.8 ,4470 1.016A 91.4 .776 -3.2 -0 .1  171.4 - 2 1 5  
lL.09 9.19 3.84 L.90 6.31 5.35 12.60 l / W l  80.3 88.4 18.5 .28l 6.201) 174.5 351.4 -4.4 91.40 1.462 
4-5970 4-6164.6 .e49 310.6 -23.9 -2.0 ,637 94.8 -441 .971 185.8 439.0 .543 1.4000 111.7 1.321 .9 2.3 76.7 *484 
4-6164.0 4-6240 ,464 16.8 2.1 1.0 1.179 6B.9 .408 .723 113.8 188.4 .4280 1.018 07.1 .765- -2 .9 -6 .1 169.5 - 2 2 7  
4-5710 4-5970 -140 187.0 -26.8 -2.8 1,077 8 3 . 0  .193 1.110 46.0 185.1 .9440 1.395 88.8 ,762 2.4 -1.4 316.7 .12? 
4-5970 4-6169.0 .e18 317.8 -21.5 -1.9 .626 92.0 ,455 .958 182.4 443.5 .522 1.3950 113.3 1.314 .9 2 . i  62.5 -513 
4-6169-0 4-6250 .513 65.3 3.1  1 . 5  1.172 64.5 .431 ,715 116.7 187.0 ,4070 1.024 84.2 - 7 1 5  -2.6 -4.4 170.4 ,249 
12.32 9.62 3.94 L.70 6.11 5.68 13.32 1/2/1 82.1 108.1 1 7 . 0  .e29 0.769 175.7 - 7  4.1 95.40 1.320 
4-S?00 4-5970 .163 191.3 -21.0 -2.3 1,070 81.1 .ZOO 1 , 1 5 7  57.1 186.3 .9180 1.396 88.4 . I 5 6  1 .8 -6.2 315.5 el30 
4-5970 4-6175.7 . 2 r 5  325.1 -18.3 -1.7 ,613 88.4 .478 ,944 176.3 449.2 .493 1.394 115.4 1.307 -9  1.9 69.3 - 5 5 3  
13.09 10.33 4.20 2.76 6 . 1 7  6.13 13.87 l / W l  84.6 115.0 16.1 .lo7 7.151 172.0 7 . 1  7.3 97.90 1.211 
4-5760 4-3970 . tea i8z.o -36.0 -3 .5  1.082 84.8 .m 1.179 3s.i 184.2 .9630 i . 3 9 5  89.1 , 766  3.4 4.0 316.7 . l ee  
1 1 . 9 7  S . 2 5  3.80 2.72 6 . 1 3  5.46 ~ 2 . 9 8  i / z / i  80.5 98.0 17.9 .e56 6.442 177.7 a5a.e . I  os.so 1.394 
4-6171.7 4-6200 ,553 73.3 3.8 2.0 i . i w  62.4 ~e.5 ,706 120.4 isi.2 . S ~ O  1.033 80.0 . r e  -2.1 -3.3 1 7 3 . 7  .pen 
- WARS ARRIVAL DATE = 2445980 ( 6 OCT 1984) 
4-5690 4-5980 .120 234.5 4.8 2.5 1.090 94.8 . le6 1.180 3e8.5 555.0 ,961 1.399 86.7 ,771 -1.6 - 2 E . 8  313.5 .120 
4-5980 4-6132.6 .305 269.1 -36.4 -5.5 . 7 3 1  109.7 .416 1.103 214.4 409.8 .644 1.3620 104.1 1 . 3 7 1  4.0 14.4 42.9 a311 
4-6132.0 4-6170 ,371 60.4 -12.9 -3.3 1.450 79.0 ,535 1.463 31.9 85.6 .6810 2.E45A 117.1 1.145 -4.1 -17 .7  201.4 e 5 1 1  
13.22 10.64 3.74 2.58 6.00 6.90 18.82 2/2/ l  99.0 8.4 32.3 .438 3.594 57.9 320.4 57.0 lOS.80 1,130 
4-5700 4-5980 . l i s  237.7 12.3 3.1 1.091 93.5 .180 1.184 336.5 552.9 .971 1.396 87.2 ,772 -2.4 -32.6 519.0  .I20 
4-6140.7 4-6180 ,390 10.8 -10.0 -3.0 1.357 74.2 .418 1.062 17.0 107.5 .6230 1.5OlA 114.2 1.024 -4.4 -10.8 199.3 ~ 4 1 6  
12.61 10.03 3 - 0 7  2.58 1 .99  6.36 16.61 2/2 / l  95.4 13.4 17.5 .394 6.575 90.4 49.4 -73.7 91.00 C.198 
4.-1980 4-6i4o.r .ea* 2 ~ 6 ~ 2  -3 .5 -3.6 ,709 107.5 .4i6 1.061 208.7 417.0 .a23 i.iioo 105.9 1.319 2.2 7.5 10.9 . s o 0  
4-B710 4-59130 ,916 240.2 24.1 4.2 1.092 92.2 ,175 1.186 
4-5980 4-6146.1, .274 281.7 -31.0 -3.0 .695 105.8 ,418 1.044 
4-6146.1 4-6190 .408 46.1 - 7 . 0  -2.3 1.286 7 1 . 5  ,364 .880 
4-5720 4-5980 .148 244.2 41.1 6.7 1.092 90.9 ,172 1.188 
4-6130.1 4-6200 .422 45.1 -4.5 -1.8 1.240 69.9 -357 .OD5 
12.97 9.92 4.00 3.05 6.45 5 .92  13.71 2/2/1 
12.44 9.18 3.09 e.06 6.08 6.09 14.81 z / t / i  
4-5900 4-6150.1 .287 z8s.z -30 .0  - 2 . 7  ,684 104.4 .420 i . 0 2 ~  
344.9 551.1 .978 1.394 87.7 .773 -3.6 -38.6 
204.8 4 2 1 . 7  ,608 1.1800 107.1 1 , 3 5 1  1.0 5.0 
, 79.2 130.8 .5630 1.209A 109.9 -925  -4.3 -18.7 
92.4 25.1 16.3 ,362 7.044 129.3 145.f -48.L 
1353.7 549.7 .983 1.393 88.0 .?74 - 0 . 3  -49.9 
I 2 0 1 . 8  425.2 . I 9 6  1.4610 108.0 1 .345  1.5 4.7 
94.0 148.8 .5170 1.092A 105.0 .e58 -4.1 - 1 7 . 6  
90.4 39.6 18.2 .336 6.323 149.0 348.9 -20.7 
825.4 -125 
5 6 . 5  .406 
195.0 .332 
04.1L C . 1 6 5  
33S.3 .144 
60.9 .422 
tO9.1 , 271  
85.8L 1.799 
4-¶750 4-5900 .161 159 .5  -59.2 -7.3 1.086 86.8 ,175 1.184 23.2 188.6 .9770 1.392 88.2 , 7 7 2  7.2 21.3 300.0 .I54 
4-5960 4-6160.8 ,257 299.2 - 2 r . O  -2.2 .658 100.3 .432 ,992 194.2 434.1 ,563 1.4210 110.4 1.329 l.C 8 . 3  72 .8  -462 
4-6180.1 4-6230 -482  53.4 - 0  .4 1.187 87.2 .388 .732 110.4 177.0 ,4400 1.016A 91.4 .777 -3.2 -9.1 171.4 .#!I3 
13.08 9.84 *.I? 3.24 6.66 1.68 12.19 1/2/1 89.4 66.4 19.1 .e82 6.027 172.4 35C.S -0.2 91.00 1.410 
.OISO I.WP a8.0 .7ro 4.c 
,549 1.4100 111.4 1.324 1.1 
,4340 1.018 0 1 . 7  . T O 8  - 3 . 0  
10.8 ,263 0.L93 178.8 3115.) 
. I 3 3  1.4000 112.5 1.310 1.1 
.4190 1.024 84.4 . 7 6 C  -2.6 
17.3 .24l 8.050 176.3 . C  
. o m  1.393 07 .7  . roo  c . 0  
7.9 811.6 .131  
8 . 0  76.7 . 4 7 0  
-0 .9  169.4 .Le4 
-1.7 02 .00  1 . 3 9 0  
- . a  3ic.1 . i t 7  
1 . 7  81.7 , 499  
-4.0 170.0 A41 
C.4 94.30 1 . 3 6 6  
139 




LAUNCH A R R I V E  SPEED1 RAI OECLl 
DEPART SWNGDY SPEED3 R A 3  0ECL3 
8WNGDY RETURN SPEEC5 R A 5  DECl.5 
PROP AERO- OVL __ 
- .- -- _ _  __ 
4-5660 4-5890 .189 218.2 .3 
4-6082.6 4-6180 .201 14.0 -26.7 
4-5090 4-0082.a .is2 2r5.4 -42.5 
12.88 8.38 4.53 
- . .--  ._ 
4-5610 
4-5900 




I I V 1 PSI 1 ECCEN SHA THE11 THE12 PERlH APHEL 
I 3 V 3 P31 3 ECCEN SMA THE13 THE14 P E R l H  APHEL 
I 5 V 5 PSI 5 ECCEN SHA THET5 THE18 PERlH APHEL 
O V A  € V A  0 V O  EVR TYPE SUN A SUN R K A P P A  - A  
UARS ARRIVAL DATE = 2445890 ( 8 JUL 19841 
2 . 5  1.099 99.4 . 2 5 0  1.222 309.6 Jl2.7 .916 1.1271, 
-4.0 1.316 95.9 .e66 .957 S31.3 475.9 .702 1.211A 
4.50 7.89 3.84 13.27 2/1/1 31.1 13.r 01.1 1.494 
5 . 0  .era 93.4 .345 1.099 186.5 354.4 ,7201 1.4770 
M13810N DURATION : 320 D A Y S  
UARS ARRIVAL C A T €  : P445P90 
8 JUL 1 9 0 4  
P S I  2 V 2 1 2 OECLZ RA2 SPCCCP 
PS1 4 V 4 I 4 DECLI R A 4  SPECC4 
PSI 6 V 6 I 6 OECL6 RAI 8PEEC6 
E INC R A P  OECLP ETA PERlC 
98.4 , 1 3 5  - . r  -16.9 325.5 .eio 
105.1 .e72 .I - 5 . 9  199.~ . e 4 1  
8 8 . 6  1.361 3.2 22.6 36.8 a201 
1.968 S 5 . 3  528.2 5 5 . e  119.70 1.441 
4-5890 .lei 221.7 9.2 1.4 1.105 98.5 .249 1.237 315.1 ~08.z ,929 1.546~ 99.5 .142 - 2 . 1  -21.1 3 3 0 . 1  
4-6om.7 .ire 274.8 - 3 8 . 5  - 3 . 8  ,669 93.5 ,346 1.098 186.7 348.1 .ri7~ i.4180 8 1 . 0  1.365 2.1 14.7 41.5 
4-6190 . P O 0  71.3 -38.4 -5.5 1.294 95.6 ,228 .909 328.9 489.6 ,702 l.ll6A 101.6 .941 2.4 2.3 204.0 
13.14 8.31 4.5a 4.83 8 .22  3.75 12.48 z/i/i 29.3 24.9 60.0  1.405 e.000 04.3 1 4 1 . 9  61.1 105.70 
- MARS ARRIVAL DATE : 2445900 (18 JUL 19841 - - - . .-- 
4-5900 -241 1ez.e 4.3 1.2 1.063 103.9 ,270 1.150 283.8 542.4 ,839 1.460 89.1 .708 1 . 2  -16.2 293.4 
4-6130 .44r 41.0 - 2 2 . 0  -7.2 1.3115 106.8 ,471 1.191 306.0 456.0 .a30 i.751~ 1ia.s 1.085 11.8 2 0 . 2  i6a.o 
4-6047.1 -221 278.1 -29.4 -2.0 .626 93.4 $ 4 3 2  1.022 184.5 209.8 .36lA 1.4630 70.5 1.334 - 5  1.5 50.4 
13.22 10.10 3.33 21.12 6 . 5 3  4.77 18.19 2/l/l 68.4 14.2 21.2 ,301 4.589 110.9 355.1 -64.9 V.lL 
304.a 523.4 .go7 1.479~ 95.1 
i8r.a 3 7 1 . 8  ,110 1.4670 94.a 
346.0 453 .0  .7i4 1.562~ 110.8 
, 304.a 523.4 .so7 1.479~ 95.1 
1 i8r.a 378.0 ,710 1.4a70 94.6 
I 346.8 453.4 .714 1.561A 110.9 
40.5 3 . 8  53.0 1.243 2.241 



















, 1 06 
. 4 4 r  
.i -15.5 s 2 o . r  .ire 
-2.8 -17.8 23.6 , 220  
-1.3 -12.0 199.5 ,360 
321.5 - . 0  115.30 1.543 
,i -15.5 se0.r .ire 
-2 .8  -17.3 23.S , 220  
-1.3 -12.0 190.6 ~361 

















4-5610 4-5910 ,240 183.1 4.7 
4-mio 4-ao4a.4 .zzi 175.9 -29.5 
4-6040.4 4-6130 ,447 4 2 . e  -2o.a 
4-SPIO 4 - 0 0 5 t . 1 1  .eo8 214.1 -30.2 
4-6osc.e 4-6140 ,391 41.3 - 2 s . ~  
4-1eso 4-5oio ,205 i9a.e .7 
4-~eio 4-60sa.r , 200  2 1 2 . 5  - 3 o . r  
4-msa.7 4-ai~o , 3 5 0  34.0 -31.3 
4-5910 4-aioo.8 ,174 2 r 3 . a  -10.5 
4-aiao.8 4-6170 , 2 2 0  79.4 -11.7 
18.07 10.08 5.31 
4-Sat0 4-5910 ,221 189.9 L . 5  
12.49 9.47 5.01 
12.12 9.02 4.77 
4-9650 4-5910 ,179 210.5 -.e 










































,237 1.290 35e.a 494.4 
.34a 1.091 188.3 371.0 
,172 .ea8 352.3 540.1 
.340 i.088 ior.3 379.1 
11.71 i / e / ~  21.1 99.8 
.is1 i.019 187.8 280.4 
,480 i.ei9 301.9 451.9 
~8.34 e ~ i / i  70.7 12.8 
-41s 1.104 300.7 4ai.4 
10.83 t i i / t  07.a 15.4 
,338 1.024 3 i o . s  mr.0 
i9.5a e/iii 59.8 19.5 
11.79 1/2/2 22.7 91.2 
.240 1.297 5 . 4  132.6 
,172 ,809 355.6 547.7 
[VAL DATE = 2445910 (28 J 
,268 1.141 283.3 541.7 
. 2 5 5  1.154 288.5 543.0 
,408 1.057 189.3 298.1 
,245 1.183 293.8 538.4 
















4 5 . a  
ao.0 
. a32 
. a m  
ea.9  






















1.8 1.085 99.5 .e30 1.183 304.8 329.4 -911 1.455A 
1.1 .a80 9a.o .34a 1.087 191.5 37r.4 ,711 1.4640 
- 2 . 8  1.302 9 3 . 4  .s75 1.144 347.5 453.1 .lis 1 . ~ 7 3 ~  


















- 5 . 0  
4.1 
-2.4 








- 2 . 0  357.4 
41.1 cne.4 








4 a 301 

























l . L  
.3 


































































- .e  
-18.L 
-19.c 
2 . 9  
89.1 
-49 .1  
- L 8 . O  




6TOPOVCR T I H E  a 0 D A Y 8  1984 INBOUND SXINGDY HI8SIC.N O U R A l l C l N  : 520 EA13 
U A R S  A R R I V A L  D A T E  = c u 5 e i o  
28 J U L  tee4  
V e 1 2 D E C L L  RAf! SPEEC2 
V 4 I 4 OECL4 R A 4  6PEEC4 
V 6 I 6 OECL6 R A 6  9PECCO 
I N C  RAP O E C L P  ETA PCRlC 
L A U N C t 4 -  ARRIVE 6PEECl 
D E P A R T  SUNGBY 6PEED3 
6UNCBV RETURN 8PEEO5 
PROP 
R A l  OECLl 
R A 3  OECL3 
R A S  OECLS 
AERO._ O V L .  
213.6 - 5 6 . 1  
268 .8  - 3 6 . 5  
6 9 . 5  - 5 8 . 8  
7.61 3 . 9 0  
1 1  
1 3  
I 5  
_.. O V A  
- 4 , s  
- 3 . 2  
4 .62  
- 1 . 2  
- .  
V I  
v 3  
v 5  
E V A  
1.110 
,685  






9 2 . 9  
92.5 
3 .71  
P S I  a 







11 .58  
-_ 






1 . 0 9 1  
,869 
1/1/2 
. -  
THE11 
THE13 












6 7 . 8  
501.0 
P E R I H  
P E R I H  
P E R I H  
KAPPA 
.976 
- -  
.120  
. r i 6  
13.9 












9 8 . 1  
9 0 . 1  
9 3 . 0  
1.664 
9 8 . 1  
9 1 . 3  
9 3 . 2  
9 9 . 0  
9 3 . 6  
6 9 . 9  
3.608 
99.4  
9 4 . 5  
88.4 
t . e r r  
e . i s 9  
.760 5 . 7  6 . 6  329.1 , 2 1 5  
1.366 1 . 3  9 . 8  35.5 , 1 0 7  
,905 3.6 2 3 . 0  2 1 0 . 3  , 1 1 1  
72.1 8 . 0  56.6 105.30 1 . 1 4 1  
4-5710 4-5910 e137 213.6  - 5 6 . 1  - 4 . 5  1 .110  92 .9  
4-5910 4 - s a 9 z . i  . i 7 9  269.9 - 3 9 . 6  - 4 . 1  . e84  9 6 . 8  
1-6092.1 4-6230 . i o 4  111.4 6 2 . 1  1 . 1  i . 2 ~  9 1 . 9  
4-1910 4-6098.4 . i : i r  z7e . i  1 . 5  1 . 2  . e81  9 6 . 2  
i z . 3 8  1 . 7 9  3 - 6 0  4.59  1 .98  4 . 1 9  
lC.31 1.68 3 . 9 0  4 . 6 2  8.01 3.78  
4-5730 4-5910 . l o 5  214 .6  - 3 8 . 5  - 2 . 1  1 .112  90 .1  
4-6096.4 4-6250 ,285 6 7 . 0  -76 .8  -12.5 1 .271  9 0 . 9  












5 . 7  6 . 6  329 .1  
2.P 15.5  32 .0  
. l l . l  - S 7 . 3  1 5 6 . 3  
7 . 0  -43 .6  115.40 
, 215  
* 1 9 4  
.204 
t . 0 0 2  
.$!I4 
,285  
. 1?4  
1.934 
. e l 6  
.Lis 
.132 
1 . 4 2 2  
. L e 7  
.189 
.153  
1 . 9 7 6  
,140 
, 4 4 6  
-496 




. I 3 7  
* 349 
a371 
1 .477  




. 1 4 5  
.e20 
. S I 9  





- 1 4 5  
,377 
1.581 
, 1 4 5  
e493 
.1.608 . 1 so 
,186 
.LOP 






~ 1 9 3  
L . 1 1 8  
.157 
. 4 6 3  
. 3 5  7 
. i s1  
. e a  
'.342 
3 . 8 7 4  
r .  7 1 4  
3.1 1 . 3  351 .6  
-9.1 -49 .1  2 4 . 6  
9 . 4  4 1 . 1  c i a . 6  
1 . 1  23.1 132.00 
g.5 - . 3  337 .0  
-3 .0  -18.9 2 5 . 6  
8.2 40.8 208.1 
7 . 0  4 0 . 8  125.9D 
4 - 5 7 4 0  4-5910 -104 2 0 9 . 3  - 3 2 . 3  - 1 . 1  1 .112  88.5 .el9 1.261 8 . 2  141.4 .9850 8.537A 
4-5910 4-6100.9 . I ? *  273 .6  -19 .6  1 .1  .680 9 6 . 0  .346 1.087 191-5 377.5 .111 1.4630 
4-0100.9 4-6260 .219 6 5 . 0  - 6 9 . 1  - 9 . 2  1 .211  90 .6  . i r 2  ,869  3 5 5 . 1  541.7 .ria i . o i 8  
11 .81  1 .26  3 . 5 9  4.65 8.04 3 .61  1 i . w  11212 2 7 . 2  9 9 . 9  5 5 . 1  i . 2 4 8  
-1 .3  1 .092  80.1 ,451 1 . 2 2 3  1 3 . 3  lA6.3 .9160 1.53OA 100.0 ~ 7 S l  1.4 -5.5 3 3 5 . 6  
-3 .3  1.219 97 .1  .215 .E76 317 .6  516.2 .681 1.061 8 1 . 3  .915 - e 4  - 3 . 0  181.7  
- 2 . 1  ,685 9 1 . 3  .344 1.095 194.4 312.0 . r i m  i.47~0 81.9 1.365 .e 5 .0  4 2 . 3  


















12 .46  
.eo3  
,204 
. 349  
11.99  





2 6 1 . 6  
8 9 . 9  




1 0 . 2 1  
190.4 
4 9 . 8  
197.1 
266.0 
5 5 . 4  
9 . 0 8  
203 .  a 
266 a 6 
5 9 . 0  
8 . 7 3  
210.0 
o . s r  
- 1 5 . 4  
-34.4 
-22 .7  
4 . 5 1  
4 . 9  
- 2 9 . 5  
-19 .1  
5.34 
2 . 8  
-30.0 
- 2 3 . 6  
5 .OO 
1 . 1  
-30 .4  
-28 .4  




4 . 5 1  
. -.- - _.I_. 
1 . 4  
-2.0 
-6 .4  






- t . 0  
- 7 . 3  
e . 9 1  
- MARS ARRXVAL DATE : 2445920 ( 7 L 
1.060 103.9 .e69 1 .143  282.6  552.8 
.641 9 8 . 6  .432 1 .019  191.6 289 .3  
1.396 106.6 .490 1.241 307.r 4 5 5 . 8  
(1.37 4.87 18.51 2/1 /1  41 .7  1 1 . 1  
1 .060  1 0 2 . 6  .254 1 .150  288 .0  548.4 
.656 9 6 . 9  .408 1.039 193.3 298.5  
1 .367  104 .4  .4Z3 1.121 3 0 9 . 6  460.0 
8.31 4 . 5 8  1 6 + 9 5  2/1/1 1 8 . 2  15.8 
.661 99 .1  .391 1.05s 194.8 306 .6  
1.343 102.4 . S I 6  1.040 311.1  465.4 
i . o n  101.4 .mi i . i w  ~ 9 3 . 1  543.9 
0.32 4.35 15.61  21111 6 9 . 1  1 6 . 1  
AJG 1984) 
.E35 1.450 65.4  a 7 1  
.519A 1.4590 70 .4  1 . 3 3  
.633 1.849A 111.8 1.10 
-859 1.442 87.L -72 
.615A 1.4640 13.3  1.34 
.641 1.596A 114.9 1.05 
22.1 .zoo 1.075 i i n .  
~ 4 . 9  ,581 4.645 104. 
. e m  1.458 86.8 .?2  
e9.o .495 3.997 93. 
.642A 1.4670 ?5.8 1.31 
.659 1.421A 111.4 1.02 
4-5920 











1 . t  -17 .2  t 8 3 . 1  
,1 . 3  5 4 . 7  
5 . 6  11.7  160.4 













I 1.0 -17 .1  293.1 
.1 .4 16 .5  
1 5 . 5  16.0 1 7 4 . 3  
8 . 4  -70.8 74.3L 
I .I -16.8 302.1 
! 5 . 5  1 4 . 8  1 8 1 . r  
I . I  .S 31.9 
I 43.8 -14.6 r 5 . e ~  
1.6 1.017 100.3 .231 1.161 299.1  539 .8  .E97 1.4571 90 .1  ,732 - 4  -16 .6  310 .0  
-2 .0  . e n  9 9 . 3  .>ai  1.065 195.8 312.7 . 6 5 9 ~  1.4100 7 1 . 1  1.351 . I  .s 51.8 
- 8 . 3  1 .320  ioo.8 .si5 .978 313.5 4 7 2 . 3  ,610 1 . 2 8 6 ~  ioe.3 .@eo 6.1 i 6 . e  109.0 
2 . 9 6  8.31  *.et 1 4 . 5 1  z/i/i 62.3 72.2 36.4  .sa9 3.199 81.3 49.4 m . 1  7 5 . 5 ~  
.173 210.6 -.4 1.0 1 .082  99.2 .P24 1 . 1 7 5  304.9 5 3 5 . 3  ,913  1.438A 9 1 . 4  . I 3 6  .O -16 .7  316 .8  
.193 268.4 - 4 4 . 1  - 5 . 7  ,690 9 8 . 3  ,346 1 .090  196.4 374.6 e713 1.4680 9 3 . 1  1.366 11.8 L4.4 2 r . S  
11-40 8.43 4 . 3 3  3.05 6 .46 4 . 1 0  15 .40  2/1/1 5 6 . 0  5.8 6 5 . 6  1.241 1 .845  41.6 5L1 .1  41.6 138.LD 
,220  79 .5  -11 .9  -2.8 1 . 3 1 9  9 3 . 1  . 3 r i  1 . i ~  346 .4  453 .1  . r i d  i . 5 5 1 ~  i%o.o 1.050 -1.e -11.0 199.5 
4 - 5 6 5 0  4-5920 
4-5920 4-6099.1  
4-6099.7 4-6110 


















4 - S O 7 0  4 - 5 0 Z O  
4 -5920  4 - 6 1 4 9 . 4  
4 -6149 .4  4-6190 
.173 210.6 - . 4  
. ire 269.8  -20.4 
.220 7 9 . 2  -11 .6  
11.14 0.09 4 . 3 3  
.173 210 .8  - . 4  
.679 Z71.5 - 2 7 . 6  
11 .16  8 . 1 1  4.33  
, 1 1 5  210.6 - .4  
.e04 293.6 - 2 8 . 2  
,342 81.7  - 1 3 . 4  
1 1 . 7 4  6.69 4 . 3 3  
.e21 70.4 - 1 1 . 5  
1 . 8  
.9  
- 2 . 8  
3.05 
1.8 - .9 
- 2 . 1  
3 .05  
1.082 
.688 
1 .385  
6.46 




. O i l  1.438A 
,711 1.596A 
4 9 . 5  1.241 
,913 1.438A 
,106  1.4620 
51.8 1 . 2 2 6  
.913  1.438A 
~ 6 4 3  1.439D 
L7.0 -113 
. n o  1.4650 
. r i r  i . u i ~  
.e910 e . i m  
91.4 . I 36  
9 4 . 6  1.365 
111.1  1.063 
9 1 . 4  . I36  
9 5 . 5  1.365 
111.5  1.011 
2.290 18.2 
9 1 . 4  .136 
1 1 6 . 3  1.139 
4.266 C9.S 
e . i g o  19.1  
1 0 3 . 1  1.351 
.O -16 .7  316 .0  
-L.9 - 1 0 . 0  2 7 . 0  
-1.1 -11.1 coo.0 
3 t 3 . O  -.I i r3 .00  
- 1 . 1  -13.4 t00.5 
.O -16 .7  318.8 
- 1 . 0  -6 .1  26.8 
3L4.9 12.6 164.30 
1 .6  1 .082  99 .2  .e24 1 . 1 7 5  304 .9  535.3 
-1.8 . t x r  9 2 . 3  .383 1.061 ie3.e 411.9 
- 3 . 2  1.441 80.7 . l i e  1 . 4 3 ~  21.5 85.0 
3.05 6.46  4 - 3 6  18.38  2/2/1 56 .0  8 . 3  
. i e i  e i 1 . s  . I  e.2  1 .081  9o.t . e i r  1.104 310.9 5 s i . o  . o m  1 . 4 4 2 ~  02.4 .?do - . 4  -17 .4  D L L , ~  
.HIS 1 6 . 5  - 2 2 . 8  -3 .1  i . 3 2 7  9 4 . 8  ,210 .982 338 .8  410.8 ,109 i . 2 5 5 ~  106.1 ,908 - .4 -10.6 c0 i . i  
.180 284 .2  - 5 2 . 1  -2 .3  ,894 9 9 . 1  .344 1.096 198.3  361.4 ,120 1.4750 90.4 I . 3 6 1  .h L.9 S6.1 
11.14  7.98 4 . 1 8  3 .16  6 . 5 1  3.80 13 .55  Z / l / i  50.8 1 0 . 8  46 .9  1.738 L.513 35 .1  S 3 t . 4  33.1  141.10 
.O - 1 6 . 1  316.6 
- .z  - .e  3 1 . 7  
-3 .8 -11.6 ~ 0 1 . 8  
11t11.4 C 8 . L  122.6D 
.161 217 .3  .7 
.412 50.6 - 9 . 7  
1 2 . 3 7  9 . 2 1  4 . 1 8  
.ese 304.8 -PS.S 
- 1 5 3  224 .2  4 . 3  
-257 311 .0  - 2 3 . 4  
, 4 6 3  4 6 . 9  - 6 . 5  
1 3 . 0 2  9 . 7 3  4 . 0 8  
.%eo 1 . 4 4 8 ~  9 3 . 4  - 7 4 5  - i . c  - 1 9 . 2  3 m . i  
10.5 .mi  I O . O L ) O  143 .1  331 .7  - 3 8 . 1  0 8 . s ~  
.166 1.443 1 1 0 . 3  1 . 3 3 6  - . l  - . S  5 5 . 4  





.190 2 6 4 . 3  
.e66 01 .6  
. i 5 2  231.9 
. le2 262.5  
11 .40  7.91 
i i . a a  6 . m  
-200 11.4 




4 . 1  
- 2 . 1  
-6 .6  
3 .46  
8 . 1  
- 2 . 1  
8 . 0  
4.08 
8 . 1  
-2 .1  
-6.8 
4.08 
- 7 . 6  
-z .3  
- 7 . 1  
4 . 6 0  
1 .096  
,684 
1.274 
6 . 8 9  
1 .096  
.693  





7 . 4 1  






1 .41  
i . em 
9 6 . 1  
99.5 
9 6 . 6  
4 .03 
96.1  
99 .6  
9 4 . 8  
3.85 
9 5 . 0  
9 9 . 6  




93 .9  
3 .62  
92.5 
9 9 . t  

















11.82 . eo2 
.344 
,111 i i . se  
1 .202  321.4 523.5 
1.081 197.5 324.5 
.a73 319.6 507.4 
V l / 2  14 . )  6 4 . 6  
.951 1.452A 9 1 . 2  
.694 1.0S2A 9 7 . 6  
54.6 ,648  2.181 
.951 1.452A 9 4 . 2  
52 .5  1.498 t . 2 8 0  
. w r ~  1.4750 8 0 . 1  
. r i s ~  i . 4 r 8 0  6 6 . 2  
. r o o  1 . 0 1 ~  9 9 . 0  
. 7 4 9  - Z . 6  - 2 3 . 8  3 3 4 . 3  ~ 1 6 5  
1.356 . I  . 7  56.9 . P O 6  
.913 - 1 2 . 9  -50.1 116 .5  . P 5 1  
82.3 4 t . r  - 6 1 . 0  r r . 8 ~  1 . 0 0 1  
4-5000 4-5920 
4 - ~ 9 2 0  4 - 6 o r s . s  
4-6079.9 4-6200 
.149 -?..e - t 3 . 6  334 .3  -165  
.925 3 . 3  6 . 1  208.2 . 8 6 3  
10 .4  12.9 58.6 0 5 . 1 0  1 . 8 8 0  
1 .365  .L 1.4 4 8 . 4  .2no 
1 .202  323.4 523.5 
. e90  3 3 1 . 2  499 .5  
2 l i l l  4 h . i  55.3 
i . o g r  199.0 3 4 5 . 3  
4 - 5 6 0 0  4-S920 .192 2 4 4 . 4  
4-I920 4-607S.L ,164 262 .8  
12 .56  8 . 4 6  
4-007s .c  4-6210 ,220 10 .1  
1.210 330.1 120.1 
1.093 ise.7 337.3 
,871 s 2 r . o  m . 7  
I e i i i e  4 1 . 9  60.9 
t 1.210 330.1 520.1 
I 1.098 199.0  349.9 
' .a79 335.L 108.5  
! e /1 /1  41.9 44.5 
,961 1.459A 95.0 ,753  - 8 . 8  - 3 7 . 3  343.7 e 1 9 2  
, 1 0 1 ~  1.4reo  8 4 . t  1.363 .t 1 . 1  5t.e . t ~ o  
, 1 0 3  1.0401 9 i . i  .si0 - 1 i . z  -52.2 i s e . 1  . t t o  
83.8 1.236 z . t i i  1 r . L  30.0 -59 .4  6 3 . 1 ~  1.499 
.si6 3.4 i r . 3  ~ 1 0 . 0  . i 3 8  
. 7 5 3  -6 .8  - 3 7 . 3  343.7 ,192  
1.366 .L I . ?  45.1  e l 9 2  







~ 1 9 2  244 .4  
.mi 2 0 2 . 1  
,192 1 1 . 2  
12.46 8.40 
. I 7 3  188.2 
,180 263.8 
,186 6 9 . 4  
l t . 1 2  8.12 
,961 1.459A 91.0 
. r i o ~  i . 4 7 8 0  81.4  
,110 1 . 0 ~ ~  96. 
5 7 . 1  1.626 e . o J  
, 1 2 0 ~  i .4mo 89.8 
,978 1.4131 9 6 . 1  
.716  1.022h 93 .0  








r t . 5  
! 1.225 341.0 514.4 
.869 343.0 525.7 
1 l / l / L  4 1 . 7  61.1  
! 1.090 196.5 359.3 
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V P I L OECLP R A 2  SCEECF. 
V 4 I 4 OtCL4 R A 4  8PEEC4 
V 6 I 6 OECLI R A 6  SPEED6 
INC R A C  OLCLC E T A  CERIC 


































. - - - - - 
LAUNCH ARRIVC OCLLDI R A l  DLCLL I I V I ?SI  1 LCCEN 
O f P A R l  LUNGBY OPELO3 1113 DZCLS I 3 V 3 P 8 I  3 LCCEN 
LUNCOV R L l U R N  OCLZOI  R A 5  D C C L 5  I 5 V 5 PSI 1 LCCEN 
4 - 1 7 3 0  4-5920 ,103 LOO.?. -44.1 -?..I 1.105 89.0 . t o e  
4-5920 4-6095.0 . l o 1  L66.4 -34.3 -L.O .09L 90.7 .345 
4-0095.0 4-6L5O .lo4 07.L -04.0 -7.9 1.L70 91.4 . 1 7 L  
11.44 7.41 3 . 5 9  4.03 7.43 3.0L 11.57 









_ _  .. 
,763 3.6 4.3 333.9 . i o n  
1.367 .E  5 .0  30.0 ,194 
.DO3 4.6 33.0 206.1 ,111 




4 - 5 7 4 0  4-59LO . i o1  ~02.i -35 .3  
4-eioi.o 4-ozeo .ea7 64.0 -71.7 
i i , * r  1.45 3.17 
4-5920 4-6101.6 el63 269.1 -12.1 
4 - ¶ 2 5 0  4-1920 . lo9 197.0 -&??.I 
4-5920 4-6105.1 .179  271.6 -27.0 
4-6105.1 4-6270 .e22 63.5 -69.4 
11.4I 7.42 3.65 




















2 0 . 8  
194.7 
359 * 5 
33.2 
149.7 ,9040 1.467A 9 7 . 1  e764 
577.2 , 7 1 1  1.4660 94.4 1.366 
147.7 .719 1.018 0 0 . 4  .DO4 
98.9 45.7 1.067 11.574 76.0 
149.7 .9770 1.488A 97 .3  .763 
381.6 .706 1.4620 91.6 1.364 
5 5 4 . 1  .719 1.022 07.1 a906 
106.9 60.1 1.216 1.186 76.9 
2 . 0  1.6 331 .7  
- 5 . 1  -10.1 26.7 
7.1 4 3 . 1  211.0 
9.1 3 4 . 5  128.60 
2.3 - . I  336.5 
-.9 -1.7 26.6 
6.6 41.0 207.1 
10.1 48.3 122.80 
.190 






. 956  
4 - 5 7 0 0  4-5920 .182 191.0 -15.4 -1.4 1.063 00.1 .e37 1.195 56.2 1 5 5 . 1  .Si10 1.478A 97.3 . 746  1.4 -5.4 533.0 - 1 9 7  
4-5920 4-6064.5 ,194 265.4 -30.9 -2 .0  .e79 99.4 .372 1.073 196.6 316.2 . 6 7 3 A  1.4720 79 .0  1.353 .1 -6 5 7 . 7  e 2 9 4  
4-6064-5 4-6300 ,294 17.0 -14.6 -3.4 1.271 103.0 .276 .e68 292.9 $81.7 ,627 1.110 76.9 .910 - L . l  -6.6 174.1 .e23 
12.77 8.56 4.45 4.20 7.59 4.13 lL.91 1/1/2 36.6 150.7 24.4 .e97 4.729 39.2 342.6 36.3 102.70 #!. IS7 
4-5760 4-5920 .182 195.0 -15,4 -1.4 1.003 00.1 .e37 1.195 50.2 111.1 . 9 l l D  1.478A 9 7 . 3  .746 1 .4  -5.4 535.8 - 1 9 1  
4-5920 4-6082.4 -181 262.7 -31.9 -2.1 .e94 99.5 ,346 1.098 199.0 349.2 .718A 1.4780 87.2 1.366 . 2  1.7 4 5 . 6  ,193 
4-6062.4 4-6300 ~ 1 9 3  89.4 -22 .1  - 3 . 3  1.170 97.4 ,217 ,076 316.4 576.4 ,681 1.066 61.1 ,915 -a4 -3.4 181.2 , 1 1 5  
12.47 8.20 4.45 4.20 7.59 3 . 0 3  12.00 1/1/2 36.0 146.4 40.9 1.611 2 . 4 1 7  3 1 . 7  342.9 29.3 120.00 L.28L 
4-5790 4-1szc .e22 197.0 -14.4 -1.1 1.072 77.5 ,260 1.169 69.4 118.3 ,8660 1.472~ 97.2 . r 3 3  1.2 -7.5 53i .e  .2dn 
4-5920 4-6089.2 ,100 263.9 -32.6 -2.3 .e94 99.L ,344 1.096 198.5 359.7 .7ZOA 1.4760 89.9 1.367 . 4  2 .7  37.4 ~ 1 8 6  
4-6080.2 4-8310 .I86 96.7 -L4.2 -3.4 1.263 96.7 ,216 ,882 320.7 579.5 .691 1.073 8 0 . 6  ,922 .L -2.0 189.5 - 1 5 9  
13.14 8.62 5.02 4.32 7.71 5 . 0 0  12.05 1/1/2 39.8 140.0 63.5 1.746 1.901 29.0 341.7 L5.7 139.20 1 . 5 ? 2  
___ . . . -- MAR0 ARRIVAL DATE = 2445930 (17 AUG 19641 --______ 
4-5620 4-5930 .223 191.0 3.0 1 . 5  1.065 102.7 -254 1.148 207.3 5 
4-1930 4 -6055 .5  ,223 265.3 -29.6 -1.9 ,666 101.0 .410 1.046 198.0 2 
4 -6055 .5  4-6140 ,393 50.9 -22.4 -0.5 1.373 104.4 .430 1.138 310.1 4 
4-5630 4-5930 .e03 197.6 1.3  1.6 1.070 101.4 .240 1 . 1 5 5  293.0 5 
4-5930 4-6060.0 -214 262.9 -29.0 -1.9 .e80 101.9 .392 1.083 199.0 1 
4-6060.0 4-6150 .a45 56.7 -26.6 -6.7 1.547 102.3 ,372 1.053 312.0 4 
12.13 9 .05  5.03 2.80 0.29 4.02  17.07 2/1/1 09.4 








4 . 8  26. 
1.440 6 5 . 5  .729 1.0 -17.6 207.6 -136 
1.4'150 73.4 1 .344  - . i  - . s  16.0 .ses 
1.628A 114 .5  1.065 5.0 14.7 114.4 e436 
.389 4.966 106.8 2.7 -69.9 73-01 1.551 
1.432 07 .1  .IS) . 7  - 1 7 . 0  e97.o ,132 
i.4010 76.1 1 . 3 5 1  - . I  - . 3  5 8 . 0  .a45 
.IO* 4.300 94.3 40.0 -76.5 7 5 . 9 ~  1 . 7 0 9  
1.444A ill.6 1.020 4.9 12.9 181.0 .371 
4-5040 4-5930 .185 L04.2 - 1  1.7 1.075 100.2 .229 1.162 290.0 145.1 
4-5930 4-6064.1 ,208 261.1 -29.9 -1.9 .609 102.0 ,300 1.077 201.2 316.2 , 
4-6064.1 4-6160 ,306 61 .5  -31.4 -7 .0  1.327 100.5 .323 .993 315.4 470.0 
11.I5 6.04 4.49 L.00 6,21 4.46 14.63 L / l / l  72.0 17.9 
4 - 5 6 5 0  4-5930 ,170 ~ 1 0 . 0  - .e  1.0 i.080 9 9 . i  .e io  1.170 304.7 541.0 . 
4-1930 4-e1os.e .ieo 265.4 -ZL.O .I .t90 100.3 .350 1 . 0 9 ~  200.4 378.4 . 
11.10 6.26 4.29 t . 0 4  0 . 2 1  3.97 15.04 t / w i  65.7 4 : ~  i4-6103.L 4-6170 .e20 76.9 - 1 7 . 1  -L.7 1.367 9L.7 .SO4 1.103 350.1 451 0 
I97 1.426 00 .5  .737 
b60A 1.4850 76.3 1.356 
172 1.314A 100.0 .OB? 
. l  .e42 3.732 05.6 
113 1.426 69.7 -740 09 1.4740 94.7 1 .301  
'16 1.6lOA 111.3 1.060 
1.0 1.240 L.432 18 .3  
.4 -17.7 305.5 .132 
- . I  - . 4  50.6 .306 
4.8 11.7 188.6 -321 
43.7 78 .1  70.4L 1 . 7 5 3  
I .O - 1 7 . 8  313.0 ,134 
- t . 5  -11 .4  26.L .e20 
, 3L4.L 2.4 172.CD 1.776 
-1 .5  -1t .9  200.c .sri 
I13 1.420 00.7 ,740 .O -17.0 313.0 ,134 
I52 1.4310 102.7 1.35L .1 .I 37.6 .325 
I960 t . 1 3 O A  115.0 1.135 -3.6 -17.5 L02.0 ,462 0 
1.0 .$e9 4.044 30.0 3cs.o te.9 ie4.40 1.131 
jze 1.4271 90.6 .744 -.4 -10.5 319.7 . i s r  
! . 3  2.709 2.774 33.5 834.4 30.3 iii.30 1.032 
P O I  1.4900 89.0  1.309 - .2  - 1 . 5  36.0 .lOD 
'08 1.249A 106.0 ,984 - . 3  -10.0 L00.9 .e60 
4 - 5 6 6 0  4-5930 . 1 5 7  217.3 ,O 
4-5930 4-6140.6 ,210 300 .2  -27 .1  
4-6140.0 4-6160 .369 50.7 -10.0 
1 1 . 7 2  6.62 4.13 
4-3670 4-5030  ,146 L23.6 3.6 
4-5930 4-6076.4 ,197 257.9 -30 .0  
4-6076.4 4-6190 .219 70.0 a43.7 
11.16 0 .20  4 . 0 1  
2.1 1.005 90.0 
-2.0 ,650 91.7 
- 5 . 0  1.357 74.3 
2.90 0.31 4.69 
.Liz 1.177 310.9 137.1 
.400 1.020 102.5 421.3 
.412 1.061 56.9 107.5 
10.58 2/2/1 59.0 13.3 
.920 












1.4940 0 4 . 4  
I.lO9A 101.3 
1.246 L.B69 
.I44 -.4 -10.3 319.7 
1.343 - 1  .S 4 7 . 9  
1.023 -4 .4  -18.0 199.8 





L.6 1.089 96.9 ,206 1.105 317.3 533.4 
-1.9 .703 102.1 .356 1.101 203.8 336.6 
- 0 . 0  1.291 95.9 .e26 ,001 326.9 491.2 
L.96 0.39 4 . 1 9  19.50 2 /1 /1  5 5 . 0  29.3 
.146 223 .0  3.6 2 . 6  1.009 96.9 ,206 1.185 317.3 533.4 
- 2 3 5  307.4 - i?S.O -2.0 ,639 09.0 ,419 1.006 170.6 426.7 
, 431  40.4 -6.0 -2.4 1 .281  70.2 .370 .E76 83.3 132.5 
lL.10 9 .12  4.01 L.98 6.39 5.11 15.05 2 /2 /1  . IJ5.0 26.0 
, 7 4 0  -1.0 -19.0 325.0 
1.360 - . I  -.I 53.1 
.e37 3.7 0 . 0  205.0 




1 .950  
4-1670 4-5930  
4-6147.6 4-6190 





4-0153.L 4 - O Z O O  
4-39ao d - e i 4 r . o  
.941 
.50$ . S450 
10.9 
1.429A 91.7 
1.427 100.7 1.337 - 1  . I  54.7 
I . Z O 7 A  110.5 .910 - 4 . 4  -18 .2  104 .0  




-148 . LO6 
,164 
1 .078  
.146 
.469 
. t e e  
1 . 8 5 1  
a .  ooe 
I 
, 1 4 1  230.5 10.3 
,195 P5?.7 -30.0 
.e06 71.5 -40.5 
11.21 0.10 3.95 
. 1 4 1  LSO.5 10.3 
,254 312 .0  -L3.1 
,469 40.4 -4.L 
12.63 9.52 3.95 
3 .5  1.093 91.0 
-1 .0  . 7 0 5  102.0 
-e.? 1.265 94.9 
3.1. 6.52 4 . 1 5  
3 . 5  1.093 95 .0  
-2 .0  .e30 86.5 
- 1 . 7  1.L20 07.4 
5 . 0  1.006 94.7 
-1.9 , 703  102.1 
0 . 3  1 . 2 7 5  95.2 
3.30 0 . 7 0  4.21 
a.11 0.52 1.50 
-201 1.192 323.9 529.9 
,353 1.104 L O 4 . 1  343.9 
,206 ,609 330.9 499.6 
lL.11 L / l / l  5 1 . 5  30 .5  




5 1 . 1  
,953  . 5 5 9  
. I 7 7 0  
14.0 
1.432A 92.5 
1.4940 8 5 . 0  
1.073A 99 .0  
1.419 L.320 
1 . 4 3 t A  9 L . 5  
1.430 110.7 
1.0901 105.0 





.I51 -2.1 -L3.L 331 .0  
1.367 - . 1  - . 9  50.1 
.e25 3.7 10.5 L00.7 
71.9 17.6 58 .3  e t . 9 a  
. 7 5 1  - t . l  -tI.L 831.0 
1.332 ;1 . 2  60.5 
, 0 3 8  -4.L - 1 5 . 9  1 8 7 . 1  
162.4 3 3 3 . 3  - 1 7 . 4  6t.OL 
. 7 1 4  -4.3 -31.4 339.L 
1.365 - . I  - . 7  1 4 . 0  
.910 - 1 1 . 5  - 5 2 . 5  161.4 
7 O . Y  33.1 -60.3 81.9L 
.430 -994 175.5 434.6 
.392 -783 101.7 151.4 
14.09 L / C / l  5 1 . 1  41.9 
,197 1.109 330.0 5 
,316 1.100 203 .7  3 
,193 ,872  3 2 7 . 1  5 






,706A . 703 
56 .4  
.963 
. I l ? A  
. 7 l O  




.I54 -4.3 -31.4 339.L 
1.360 - . I  -1.0 46.6 
.916 3.7 13.6 210.9 
72.0 17.0 5 6 . 5  06.20 
,161 
,198 
. 1 4 0  
1 . 7 9 1  
,153 230.9 24.7 
.I94 t 5 7 . 0  -30.0 
.LOO 71.3 -52.5 




1.565 t . 1 4 8  
4 - 5 7 3 0  4-5930 e 1 0 8  196.2 -10.9 - 3 . 0  1.100 69.5 
4 - 5 9 3 0  4-0095.9 . l o0  261.3 -29.0 -1.0 .703 101.1 
4-6095.6 4-6250 .194 67.3 -64 .0  -7.9 1,276 91.4 
11.20 7.64 3.0L 3.03  7.03 4.0Z 
4-5930 4-6107.5 ,191 L67.9 -34.4 -2.9 -694 99.7 
4-6107.1 4-0250 .LSO 40.6 09.4 9.7 1 . L 7 7  0 0 . 8  
I l . 3 L  7.69 3.02 3.63 7.03 4.03 
4 - 5 r 3 0  4-5030 . too  i9o.z -50.0 -3.0 I.~OO 89.1 
,191 1.LlO 3.2 156.2 .9850 
,340 1.101 202.4 366.0 .?17 
.172 .E67 350.9 541 .0  ,716 
' 11.57 1/1/2 43.0 91.9 66.5 
.I91 1.210 3.2 158.2 .9850 
.312 1.081 190.9 303.6 ,703 
I .172 .e67 0 . 3  179.8 ,7100 
I lL.02 l/F?/l 43.0 90.0 04.0 
1 .4501  94.9 .703 
1.4040 92.2 1.369 
1.017 09.0 ,903 
1 .597  1.023 74.1 
1.45OA 94.9 .763 
1.4060 96.1 1.305 
l.Ol7A 90.0 -903 
1.141 1.860 02.9 
4.3 
- . 4  






6.5 350.6 . i r e  
-2.5 se.3 . i o 4  
3 3 . 0  LO6.O . I l l  
5 1 . 2  ll3.CD 1.314 
6.5 330.8 .I72 
-58.1 149.L .E23 
s.0 27.6 .cso 
- 5 i . r  ii0.60 .sa0 
142 
OTOPOVLR T I M E  I 0 O A I 6  1984 INBOUND SWINGBY MISSION CURATION 520 C A Y S  
M A R 3  A R R I V A L  C I T E  244¶9SO 
1 7  AUG 1984 
~AU~CH--~RRIVE-aPEECl R A 1  DECLI-i 1 V 1 P31 1 ECCEN SHA THE11 THE12 PERIH APHEL P S I  2 V 2 t 2 OECLP R A L  6 W E C O  
DEPART SWNGOY 8PEEO3 R A 3  OECL3 1 3 y 3 PSI 3 ECCEN SHA THE13 THE14 PERlH APHEL PSI 4 V 4 I 4 DECL4 R A 4  6PEEC4 8wNG8Y. RETURN OPEEOS R A 5  DECLl I 5 J 5 PSI 5 ECCEN SWA THE15 THE16 PERIH APHEL PSI 6 V 6 I 8 MCL6 R A 6  SPEEC6 
4-5190 4 - 5 9 3 0  a216 195.9 -14.8 -1.5 1.066 11 1 250 1 155 70 8 165 1 8650 1441A 94.1 . 1 3 2  1.2 - 7 . 9  328.5 -119  
4-5930 4-6088.8 ,192 258.8 -30.0 -1.8 .TO6 101:s :a48 1:lOS 2 0 3 : l  358:2 :72OA 1:4910 89.5 1.369 - . e  -1.4 39 .5  * I @ @  
4-6088.8 4-6310 ~ 1 8 8  96.5 -23.9 -3.4 1.282 96.8 *211 .882 319.9 519.6 .690 1.013 8 0 . 6  .921 - 2  - 3 . 0  189.3 ,160 
- -  -. -_ PROP AERO-OVL --o_v_* - EVA ovo --EVR i vPE SUN A SUN R NAPPA - A  E INC R A P  OECLP E T A  r m i c  
iz.rr 8.99 4.93 5 . 1 1  1 . i ~  4.07 iz.06 i / i / 2  48.5 148.9 59.) i.ror z . o i 6  21.1 342.1 22.5 139.40 1.734 
WAR6 ARRIVAL DATE = 2445940 ( 2 1  AUG 1984) - -- - - 
4-5620 4-5940 a221 191.1 3.0 1.6 1.064 103.0 ,258 1.146 286.2 558.5 ,851 1.442 83.8 , 1 3 5  1.0 -18.S 282 .3  
4 - 5 9 4 0  4-6056.6 -242 260.3 -28 .9  -1.9 ,685 104.9 -415 1.060 203.4 300.5 ,6201 1.4990 1 3 . 5  1.349 - , 3  - e 9  5 9 . 0  -593 
4-6056.6 4-6140 -393 ¶ 2 . 0  -21.3 -*.I 1.371 104.3 ,438 1.155 311.5 458.1 ,649 1.661A 114.8 1.011 4 . 1  13.6 114 .6  , 4 4 2  
13.34 10.50 5.11 2 . 9 1  6.38 5 . 2 1  11.20 2/l/l 100.4 11.4 21.5 .389 5 .310  108.0 558 .3  -69.6 7J.5L l . W U  
4-5830 4-5940 .205 198.2 1.3 
4-5940 4-6061.3 ,233 2 5 1 . 9  -28.9 
4-6061.3 4-6150 . 343  51.8 -25.2 
12.64 9.83 4.71 
4-5640 4-5940 . le6 204.1 .2 
4-5940 4-6065.0 - 2 2 1  256.0 -28 .6  
4-6065.8 4-6160 - 3 0 0  62.8  -29.1 





1 . 1  
-1.8 
-6.4 
2.  13 
1.069 101.6 .e41 1.153 292.1 554.4 . E 1 5  1.431 85.5 . 1 3 8  . I  - 1 8 . 1  291.5 , 135  
.691 104.9 .391 1.019 205.5 309.9 ,6501 1.5010 1 6 . 4  1.396 - . 3  -1.1 59.¶ ,543  
1 . 3 5 1  102.2 ,318 1.065 313.7 463.0 .662 1.461A 111.9 1.033 4.4 11.4 181.9 e 8 7 9  
6 .22  5.06 121.82 2/1/1 91.8 13.3 24.1 .512 4.793 93.9 40.3 -18.4 16.4L 1.961 
1.074 100.3 .228 1.159 298.1 5 5 0 . 5  .E95 1.424 86.9 ,112 . 4  -18 .8  300.2 . I 2 0  
,106 104.9 ,384 1.094 201.1 318.8 ,6141 1.9140 18.9 1.381 - . 3  -1.4 59.1 .300 
1.331 100.5 .328 1.004 318.6 468.6 .674 1.333A 109.2 1.002 4.1 9.3 188.6 ~ 3 2 4  
0.15 4.91 14.69 Z/t/l 8 3 . 1  15.6 21.9 ,669 4.142 83.1 5 5 . 3  13.2  80.lL C.101 
4 - 5 6 5 0  4-5940 ,169 211.1 -.3 1.8 1.010 99.1 .217 1.168 304.3 546.6 ,913 1.419 88.2 . 1 4 5  .O -10.0 308.2 
4-5940 4-6063.6 -230 2S6.8 -26.8 -1.8 ,102 104.9 .389 1.088 206.5 315.0 ,664A 1.5110 1 1 . 8  1.359 - . 3  -1.3 S9.4  ,318 
4-0063.8 4-6170 .318 64.1 -46 .4  -10.3 1.303 99.2 .e15 ,935 315.3 480.1 . E l 8  1.192A 105.4 .962 1 . 9  22.1 196.6 .282 
11.96 9 . 2 5  4.28 2.71 6.12 4.91 13.90 Z/i/l 16.4 32.0 45.3 .596 2.59S 85 .5  49.3 6 5 . 1  71.3L a 9 6 0  
4-5650 4-5940 .169 211.1 -.S 1.8 1.079 99.1 .Pi? 1.166 104.3 346.8 .913 1.419 88.2 , 1 4 5  - 0  -19.0 308.2 -121 
4-¶940 4-6070.1 e222 2 5 4 . 5  -28 .1  -1.8 .113 104.9 .313 1.106 208.5 328.2 .6931 1.5190 81.5 1.368 - 1 . 1  51.4 e 2 6 0  
4-6070.1 4-6110 .260 6 7 . 3  -32.2 -6.1 1.316 98.5 .288 .963 320.5 474 .1  .686 1.2411 106.6 ,918 3.4 6.4 194 .1  *e76 
11.18 9.01  4.20 2.11 6.12 4.19 13.19 2/1/1 16.4 11.5 31.8 .E81 3 .641  14.0 16.2 66.3 81.2L C.346 
4-5940 4-6105.8 -204 260.6 -23.1 .2 ,111 102.8 .356 1.102 205.8 378.0 .Y10 1.4950 94.1 1.310 -2.1 -13.2 29.1 .e21 
4-6103.5 4-6110 ,221 10.9 -11.4 -2.7 1.586 92.1 .388 1.165 350.2 451 .6  .716 1.615A 111.3 1.066 -1 .5  -13.0 COU.2 ,572 
11.34 8.63 4.28 2.11 6.12 4 .31  11.66 2/1/1 16 .4  4.2 48.2 1.235 2.451 11.6  325.2 5 . 1  111.80 1.193 
4-5650 4-5940 .io9 2ii.i - . 3  1 .8  1.079 99.1 .e t7  1.166 304.3 546.a ,913 i.ii9 88.2 . u s  .o -19.0 so8.e . i z r  
4 - 5 6 5 0  4-5940 .169 211.1 - . 3  1.8 1.019 99.1 ,211 1.166 504.5 646.6 .913 1.419 88.2  . I45  .O -19.0 300.2 .le7 
4-5940 4-6101.9 .204 O81.3 -31.4 -2.4 ,678 96.3 ,314 1.050 194.3 406.5 .658 1.4430 102.2 1.354 .I 2 . 2  31 .8  , 5 1 1  
11.34 6.63 4 .26  2.11 6.12 4.36 17.99 2/2 /1  76.4 8 .1  29.9 .600 3 . 0 1 1  33.4 3 t 4 . 2  5 2 . 1  124.60 1.126 
4 - 6 i t r . t  4-oiro .sir 63.2 -13.0 - 8 . 1  1.440 82 .3  .so2 1.403 23.2 8 4 . 1  .os90 t.io1~ i i s . 5  1.1~2 -3.1 - 1 r . s  m 2 . i  .416* 







4 - 5 9 4 0  4-6075.5 
4-8075.5 4-6190 
,155 211.4 . 4  2.1 1.003 97.9 ,200 1.113 110.0 142.9 .928 1.411 8 9 . 2  ,148 - . 4  -19.6 513.4 . l e 8  
.213 294.4 -28.8 -2.1 ,660 94.9 ,392 1.023 181 .6  418.1 .622 1.4250 105.6 1.344 .I 1 . 5  4 7 . 9  .314 
,574 5 0 . 9  - 1 O . q  -2.9 1 . 5 5 8  1 5 . 1  .406 1,065 54.2 106.1 ,0330 1.49YA 113.7 1.025 -4.3 -19.0 199.8 , 4 0 1  
1.39 8 . 6 1  4.10  2 . 1 2  6.13 4 . ¶ 7  18.43 2/2/1 10.0 13.0 11.9 .430 9.679 11.6 336.2 1 4 . 9  98.10 3 .136  
,143 223.6 2 . 8  2.4 1 .081  96.8 ,204 1.179 511.t 539.5 ,942 1.4lIA 90.2 .IS1 - .9  -20.6 322.0 .lSO 
. e l8  253 .6  -28.6 - 1 . 1  ,118 104.8 ,366 1 . 1 2 4  209.4 336.1 . I O U  1.5220 83.8 1.369 - . 4  -2.1 5 4 . 3  -230 
,230 10.8 -46.3 - 1 . 5  1.290 96.1 ,226 ,903 326.0 491.1 .699 1 . 1 O l A  101.2 .936 4 .4  11.8 205.6 - 1 9 1  





, 143  223.6 
,223 502.3 
-409 4 6 . 2  
1.55 6.18 
~ 1 3 4  229.6 




-26 .8  
- 1 . 0  
3.96  
2 . 4  
-2.1 
-2.3 





1.081 90.8 .e01 1.119 311.2 539.3 .942 1.417A 90.2 , 1 5 1  - . 9  -20.8 322.0 .130 
.648  02.5 .401 1.008 183.1 4 2 5 . ¶  ,598 1.4190 101.6  1.338 - 3  1.0 5 4 . 4  .409 
I 1.285 71.4 ,365 .e85 19.6 130.9 . I620  1.208A 109.9 .924 -4.3 -18.1 194.9 . 332  
I 6.18 4.82 14.66 2/2 /1  04.6 2 5 . 2  11.5 .359 10.005 135.6 633.4 -45.9 8¶.1L 3.229 
1.091 95.1 ,195 1,186 324.1 536.0 .954 1.411A 91.0 .lJ4 - 1 . 1  -23.5 328.3 , 134  
I .I20 104.1 .362 1.118 209.8 342.9 .113A 1.5230 85.5 i . 3 1 1  - a 4  -2.5 50.9 ,213 
I 1.284 94.9 .EO6 .a89 530.5 500.0 . T O 5  1.07ZA 99.0 ,924 4 . 1  12.7 209.2 4 8 6  
6 .25  4.65 12.14 2 / l / l  60.4. 38.0 5 0 . 8  1.327 2.333 73.0 21.3 5 7 . 6  90.70 1 . 7 6 9  
4-5680 
4 - 5 9 4 0  
4-0019 . s  
4-5680 











4 - 5 1 0 0  
4 - 5 9 4 0  















4 - 5 9 4 0  















8 . 2  
-28.4 
- 5 0 . 1  
5.88  
8.2 
-2s .o  
- 4 . 4  
3 . 8 8  
19.0  
-28 .6  
¶ 5 . 3  
3 . 8 9  
19.0 
-20 .3  




-2 .3  
3.09 
. I S 4  229.6 
.e35 308.1 
.439 4 5 . 6  
11.82 8.96 
3.1 1.091 9S.l ,195 1.188 324.1 136.0 .954 1.411A 91.0 . 1 5 4  -1.1 - 2 3 . 5  3e6.3 .134 
-2.0 .640 90.5 ,421 ,991 180.6 430.1 . 511  1.4170 109.2 1.333 . 3  .9 59.6 ,439 
-1.1 1.234 69.0 ,310 .191 97.0 149.0 .Si320 1.091A 105.3 ,851 -4 .1  -16.9 188.3 ,219 




11 .58  0 .59  
.136 236.1 
, 2 1 4  2 5 3 . 5  




. 4 7 0  4 1 . 0  
12.33 9.34 
4 . 4  
-1.1 
0.6 
2 .99  
4 . 4  
-1.8 
- 1 . 3  
t.99 
4.4 
- 2 . 0  




1 .215  
8 .40  
9 4 . 5  
104.0 

























0 1 . 8  
533.0 




4 3 5 . 5  
162.0 
5 1 . 1  




I .  5220 
1 .040A 
1.152 
91.6 . 1 5 1  -3.2 - 2 9 . 1  
63.0 1.369 - . 4  -2.1 
96.1 .910 -11.0 -12.9 
2 .030 19.1 54.6 - 6 0 . 1  
91.6 - 1 5 1  - 3 . 2  -29 .1  
06.9 1 . S I L  - .4 -2 .9  
96 .8  -915 4.0 15.4 
2.119 12.1  19.5 5 Y . 4  
91.8 . I 5 1  - 3 . t  -LO.l 
110.8 1 .328  . 3  .e 
100.)  .199 -3.9 -13.1 
6 . 1 3 9  169.1 3 4 3 . 4  -10.1 
335.1 
54.5 
160 .1  
81.4L 
, 1 4 1  
.230 
,229 
1 ,146  





.4  10 
.150 

















331 . e  
209.0 





51 .9  




. 5 5 1  
.I540 
11.1 












1 3 5 . 1  
181.0 
a4 .e 
9 1  .:o 
94.s 
104.6 
94 .0  
4.80 
9 4 . 5  
8 8 . 3  
87 .0  
5 . 4 1  
- 1 7 1  246.6 
.e14 253 .8  
,199 1 1 . 3  
1 2 . 5 3  8 . 0 1  
38 .o 
-28 .3  
56.4 
4 .38  
0.0 1.095 93.3 .la1 1.197 5 3 8 . 1  130 .4  . 913  1.4211 92.2 . T O O  - 1 . 0  -42.8 345.5 .~169 
-1.0 . T Z ~  104.5 .359 i . 1 ~ 0  209.0 150.1 ,118~ 1.~210 81.4 1 . 5 1 5  - . 4  -3.1 4 6 . 1  . t o 9  
7 . 5  1.216 93.a . i o 3  .or1 336,s s10.z .riz 1.0si~ 94.1 .sod -10.9 - 9 5 . 0  161.8 . t o r  




. i l l  e4s.a 
.213 253.0 






.LO5 t 5 8 . 9  
a200 6 5 . 5  
l1.24 7.99 
. i z ~  w2.a 
36.9 
-28.2 
- 5 7 . 1  
4 . 3 8  
-59.; 
-21 .2  
-64.8 
3 . 1 6  
-44.4 
- 2 5 . 1  
3,61 
-01.4 
8.0 1.09Y 93.3 .181 1.191 
- 1 . 5  ,121 104.4 .550 1.120 
- 1 . 4  1.911 93.2 . l a3  *a13 
5.50 6 . 0 6  4 . 5 6  11.68 W l / l  
3 3 8 . 1  130.4 . o r 3  1.421~ 9z.z . r e o  - 1 . 0  -42.8 3 4 5 . 5  .iw 
339.0 517.3 . i t 3  1 . 0 3 2 ~  94.9 .go9 4.0 19.5 eiz.1 . i m  
209.1 353.4 .I191 1.5200 8 8 . 3  1 . 3 1 3  -.I -3.4 43.6 a 1 9 5  
60.6 56.5 51.0 1.188 2.068 12 .9  1 1 . 8  5 3 . 1  99.10 1.893 
, 4 . 5  165.5 ,9810 1.421A 93.2 el84 5 .6  14.1 325.5 el64 
208.0 568.5 .?I1 1.5080 92.2 1 .312  -.e - 5 . 9  32.8 ,198 
' 53.9 91.0 63.1 1.510 1.895 1 4 . 6  12.4 49.4 113.40 1.369 







-5 .0  1.097 89.3 . I03  1.206 
-1.1 .117 103.6 .355 1.113 
-0.1 1.270 91.3 . I 1 2  .667 
5.44 6.05 4.44 11.59 1/l/E 
4-5940 .t10 105.2 -15.4 
4-6061.4 . e l2  L14.1 -20.1 
I C . 7 1  S.38 4.04 
4-e.310 . i o 3  9e.i -LS.O 
143 
8TOPOVER l l Y E  0 D A Y 8  WlS3lC~N DURATION I 5LO D A V 9  
W A R S  ARRIVAL DATE 2415930 
6 S E P  1984 
V 1 PSI 1 ECCEN SWA THE11 THE12 PERIH APHEL P S I  2 V 2 I 2 OECLL RAE SPCCC2 
V 5 P S I  3 ECCEN SWA THETS THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  SPLCCl 
V 1 PSI I ECCEN SMA THE15 THE10 PERIH APHEL PSI 6 V 0 I 6 DECL6 R A O  B P E E C I  
EVA O V O  EVR T Y P E  SUN A SUN R KAPPA - A  E INC RAP DECLP E T A  ? E R I C  









4 -6126 .0  










R A l  OECLl 
R A 3  OECL3 
R A S  OECL5 
AERO OVL 
I 1  
I 3  
I 5  
O V A  
1 .8 
- .2  
-2 .0  
2.07 
1 .8  
-2 .9  




- 9 . 2  
2.63 
2 . 0  
-2 .4  
- 2 . 9  
2.63 
2 .3  
- 1  .6  
-8.2 
2.63 
2 .3  
-2.2 
- 2 . 1  
2 .03  
2.0 
-1 ,s 
-7 .9  
2.86 
2 . 0  
- 2 . 1  
-1.6 
2.66 
3 .7  
- 1  .6  
9 . 0  
2 .  74 
3 . 1  
- 1 , 4  
- 7 . 7  
2 .74  
3.7 
-2 .1  - . 9  
5 .6 




-1 .3  
-7 .8  
e.99 
1.0 
- 2 . 0  
- . s  
e . 9 9  
-7 .0  - .0 
-8 .5 
3.86 
- 1 . 4  
- * A  
-9 .1  
8 .09  
e .  74 
4-5930 . i r i  e i i . 6  - . I  
4-6101.0 .229 255.9 - 2 4 . 0  
4-6170 ,220 79.2 - 1 7 . 6  
11.94 9 .20  4 . 2 9  
1.010 99.2 . 2 i 7  i , i 6 4  303 .5  151.9 . s i 1  1.416 8 6 . r  ,710 .o -20.3 302 .0  . l e 5  
6.09 4.97 i s . 5 6  z / i / i  07.7 4 . 0  4 8 . 3  1.240 2 . 4 4 3  17.6 s~0.s 7 . 0  1 r i . m  1 .180  
.720 105.0 .360 1.123 212.3 376.1 .112 1.5340 94 .3  1 ,370  - 1 . 7  - 1 0 . 9  2 9 . r  e 2 2 0  
1.385 93 .1  .380 1.154 3 4 0 . 0  432.4 .715 1.592A 111 .1  1.062 - 1 . 4  - 1 2 . 6  109.9 , 3 6 7  
4-5950 . I 7 1  
1-6128.0 .217 
4-6170 . 3 1 1  
11.65 
4-5950 .155 
4-6069.1 , 2 5 3  
4-6180 .277 
t 2 . 3 0  
4-5950 , 1 5 5  
4-6180 .366 
11.40 
4-6139.0 ,211  
211.6 - . 5  
211 .8  - 3 2 . 8  
63.2 -1S.9 
8.97 4 .29  
251.2 -27 .5  
9 .66  4.10 
211.0 - . I  
68 .3  - 4 1 . 1  
1.010 99.2 .217 1.144 303.5 151.9 .911 1.416 80 .7  ,750 .O -20.3 302 .8  . l e 5  
,690 101.1 . a 7 7  1.058 199.6 40S.0 .659 1.4570 102 .1  1.357 1 . 1  4 . 0  30.5 ,317 
1.440 82.3 .502 1.404 23 .3  84 .7  .6990 2.108A 115.5 1.133 - 3 . 1  -11 .5  202.1 a 4 7 7  
0 .09  1 .68  18.00 2 /2 /1  87.7 0 . 1  30.7 ,198 3 . 7 8 0  37.7 324.8 37.2 122.50 1 .662  
1.082 98.0 ,207 1.110 310.1 540.4 .927 1.412 87 .8  ,753 -.3 - 2 0 . 9  310.5 .iz3 
. 7 3 i  108.0 .389 2.127 214.6 326.2 , 6 8 9 ~  1.5060 00.7 1.372 -.I - 2 . 6  1 7 . 1  . 2 7 r  
0.05 5.56 m . i r  i?/i/i 8 1 . 1  32.6 46 .1  . w e  2.555 00.0 s t . 4  6 2 . 0  7 6 . 7 ~  % . e r e  
1.296 97.0 .248 ,917 320.2 485.7 ,089 1.144A 103.2 ,918 0.4 l 8 . S  LO2.0 .239 
1.0F2 98 .0  .201  1.170 310.1 548.4 .927 1.412 8 1 . 6  ,7S3 -.3 -20 .9  310 .3  . l e 3  
.0aO 90 .0  .S91 1.029 192.9 4 1 7 . 0  .627 1,4310 105.1 1.540 . I  2 . 1  d 8 . 2  ,366  
1.359 1 3 . 1  ,403 1.007 82.9 106.0 ,6370 1.497A 113.5 1.026 - 4 . 2  - 1 9 . 1  200.0 - 4 0 4  
0.115 4.67 10.30 2 /2 /1  8 1 . 1  12.8 13 .1  .448 8.799 71.8 337.1 77 .1  97.60 3 . 4 1 5  
1.088 90.8  ,199 1.171 316.0 545.0 .e42 1.409 86 .8  . 7 1 5  - . 8  - 2 2 . 1  317 .2  ,125 
.736 101.8 ,381 1.137 215.7 331.0 .704h 1.5110 83 .3  1.310 -.(I - 3 . 2  8 4 . 3  - 2 1 2  
1.209 90.2 .225 -901  325.3 492.3 ,698 1.104A 101 .1  ,935 5 . 1  1 5 . 1  2 0 6 . 2  .2Ol  
6.05 5.4s 12.59 2 /1 /1  75.3 34.4 47 .9  1.025 2.464 7 5 . 5  27 .7  59.4 83.0L 1 .501  
1 .080  96 .8  .199 1.175 316.6 541 .0  ,942 1.409 88.8 - 7 5 s  - . 8  -22.1 317.2 a123 
1.288 1 2 . 1  .358 ,891 77.2 129.9 .572Cl 1 .2101  109 .6  ,928 -4 .3  -19 .0  1 9 l . S  .327 
6 .0% 4 . 7 7  14.76 2 /2 /1  75.3 24.7 12.3 ,302 9.318 132.4 3 3 5 . 5  - 4 8 . 8  85.0L 3 . 1 7 6  
.e59 9s .9  ,401 1.013 m . 9  423.3 ,000 1.4190 101.9 1 .340  .a  1.0 s4.4 . 3 9 1  
217.8 -.I 
288.5 - 3 0 . 2  
11 .0  -10.1 
8 . 7 1  4 .10  
4-5670 4-1910 . t a t  223.0 
A - S S S O  4-6074.r .zag 250 .2  
4-0074.7 4-6180 .242 70.9 
12.03 9 .40  
4-5670 4-1950 ,141 223.6 
4-5980 4-0145.3 .e21 296.2 
4-6145.3 4-6190 .397 4 6 . 0  
11.35 8.72 




- 4 9 . 0  
3 .95  
1 . 9  
-28 .5  
- 7 . 1  
3 .91 
6 . 3  
- 2 7 . 1  
- s 2 . 1  
3.04 
6 . 3  
-20.9 
- 4 . 5  
3 .84 
14.8 




-26 .9  
- 5 5 . 1  
3 . 8 0  
-27 .3  
,131 229 .2  
,240 2 5 0 . 0  
‘221 72.0 
11.88 9 .22  
.131 2 2 9 . 2  
,227 302.2 
,421 4 5 . 1  
1 1 . 4 1  8 .75  
. I 2 7  234.6 
,240 250 .1  
,237 7 t . 5  
11 .07  9.23 
1.089 95 .0  ,192 1.181 323.9 541 .9  .e54 1.408 09 .5  ,750 -1 .1 -24 .3  323.7 -124 
,139 101.7 .376 1.142 210.1 542.5 .712h 1.5710 03.3 1.378 -.0 -3.0 50.8 ,221 
1.284 91.0 ,200 ,888 330.1 500.3 . I O 5  1 .0111  9 0 . 9  ,924 4 .6  15 .3  209.0 el711 
0.07 5.30 12.18 2 /1 /1  7 0 . 5  39 .0  51.4 1.226 2.305 73.5 e3 .2  5 6 . 5  89.SL 1 .999  
.6SO 94 .1  .412 1.001 188.9 427.9 .189 1.4130 108.3 1.335 - 6  1 . 7  19.2 e421 
1.069 95 .4  . i 9 2  1.181 323.9 541.9 ,954 1.408 89 .5  , 7 5 8  -1.1 -24.3 323.7 .124 
1.240 09 .9  .$SI .eo1 94.0 148 .1  ,5170 1 . 0 9 2 ~  104.9 .a59 - 4 . 1  -17.6 i 8o . e  . 2 7 i  





4-1950 4 - 6 0 7 l . 0  







1.092 94.4 . l e 7  1.188 331.2 539.1 ,905 1.400A 90.2 ,760 -2.5 - 2 0 . 5  330 .2  -129  
,737 107.8 3 8 0  1.139 215.8 337.2 ,7004 1.5710 8 3 . 8  1.376 -.0 -3.3 53.7 ,237 
1.275 9 3 . 1  ,193 .e72 321.4 312.5 ,703 i . 0 4 o ~  s 6 . z  ,910 - 1 2 . 2  -55.3 199.8 ,239 
6.1s s.43 15.10 e1112 07.0 08 .2  6 1 . 7  1.071 1.911 19 .1  34 .3  -80.6 8 1 . 6 ~  1 .018  
1.092 94.4 .187 1.180 331.2 539.1 .965 1.408A 90.2 .160 -2.5 -28.5 330.2 .129 
.139 107.5 .373 1.143 216.2 348.4 ,717A 1.5700 80 .8  1.379 -.I - 4 . 3  47.0 - 2 0 0  
1.280 94 .0  ,192 ,079 334 .0  108.8 - 7 1 0  1.OA8A 96.8  ,915 4 .4  17 .7  212 .1  .145 
6.15 5.51 11.90 2 / 1 / 1  6 7 . 0  47 .6  54.9 1.378 2.169 73 .0  20 .7  54 .2  94.10 1 .811  
,642 92 .3  .422 ,991 183.2 432.0 , 5 1 3  1,4100 109.6 1.350 .I 1 . 5  63.7 , 4 4 5  
1.209 68 .3  .373 ,159 104.4 161.9 ,4760 1.043A 100.2 .e12 - 3 . 8  - 1 4 . 8  181.9 - 9 3 8  
1.093 93 .2  ,183 1.191 330.9 538.0 ,975 1.408A 90 .8  ,783 - 4 . 0  -37.4 338.4 - 1 4 1  
-739 107.4 .?%I2 1.143 210.2 350.8 ,7101  1.0690 07 .4  1 .379  - . 7  - 4 . 6  45.5 .LOB 
1.276 9 3 . 8  ,183 ,871 336 .1  518.2 ,712 1.031A 94.7 .e00 - 1 l . C  - 5 3 . 1  160.7 . E l 3  
6.39 5.29 12.70 2/1/21 05.9 71.9 6 0 . 0  1.424 1 .836  7 5 . 2  21 .3  -18 .4  94.50 1.191 
1.092 94.4 ,107 i . i m  351.2 539.1 .e65 1 . 4 r 1 8 ~  90.e ,760 - 2 . 1  -2e .s  530.2 . l e 9  
0.15 5.10 i 3 . 1 6  2 / 2 / i  07 .0  50.1 17.3 ,304 6 .611  i o 7 . z  342.9 - 1 2 . 4  ~ S ; Z L  1 . 7 1 0  
,127  234.0 
,241  2SO.l 
,209 72.0 
11.85 9 .11  
,127 2 3 4 . 0  14 .0  
,235 307.4 - 2 1 . 3  
.441  4 6 . 9  - 2 . 4  
11.64 8 .89  5 .80  
4-5700 4-5950 .141 241.2 29.8 
4-5950 4-6083.0 ,243 2 5 0 . 2  -26.8 
4-0oes.o 4-6220 . z t i i  7 1 . 1  5 8 . 0  
i e . 2 2  9.24 3.94 
4-5700 4-59’JO 
4 - 5 9 5 0  4-6085.6 
4-0005.0 4-6220 
4 - i r o o  4 - i w s o  
4 - 6 i s a . a  4-0220 
4-5950 4-6150.6 
4 - 9 9 3 0  4 -1950  
4-5950 4-6006.4 
1-(109(1.1 4 - 8 2 5 0  
4-1740 4-5910 
4 - 1 9 5 0  4-6100.7 
4-6100.? 4-0200 
4-5730 4 - 1 9 5 0  
r ( - ¶ O $ O  4-6105.S 
4-6109.e 4-6210 
4 - 1 7 9 0  I - I D Y O  
4-3980 4-(IO85.L 
4-6005.L 4-6310 
-- - .- 
4 - 5 e m  4-5990 
4-5900 4-8090.1 
4-6090.8 4-6110 
.141 241 .2  2 9 . 6  
.241 e50.4 -26 .7  
.202  71 .2  - 5 0 . 6  
12.10 9.20 3.94 
1.095 93 .2  .183 1.191 338.9 130.0 .973 1.408A 90.8 ,103 - 4 . 0  - 5 7 . 4  336.4 ,141 
, 1 3 6  107.S ,371 1.143 216.1 S53.0 .719A 1.1670 88.S 1.379 - . 7  - 4 .0  4 3 . 1  .LO2 
1.277 93 .2  8103 ,873 339.0 517.3 .713 1.032A 9 4 . 0  .909 4 .4  e l . 7  L l 2 . 9  ,128 
6.59 5 .26  11.72 2 / 1 / 1  65.9 S7.6 51.9  1 . 4 1 9  2.060 ?3.2  18 .6  32.5 90.80 1.170 
,141 241.2 2 9 . 0  
.245 312.8 - 2 3 . 1  
.471 8 0 . 5  - . 6  
12 .28  9-30 3 .94  
1.093 93 .2  ,183 1.191 338.9 536.8 , 915  1.408A 90 .8  .703 - 4 . 6  -37.4 338.4 , 1 4 1  
,634 90 .1  .43S a981 180.6 436.3 a114 1.4000 111.0 1.320 . I  I . 3  08 .4  ~ 4 7 1  
1.188 00 .7  ,391 . I 3 2  111.2 171.3 ,4430 1.1122A 9 5 . 0  ,779 - 3 . 5  -11 .1  115.4 . e 2 8  
0.39 5 . 3 s  12.99 2 / 2 / 1  O S , @  72.6 18 .0  ,271 0 .381  173.9 1141.6 - 5 . 7  9 1 . 9 0  1 .130  
. l a 0  150.3 -0r.3 
,234 253.5 -2S.0 
. zoo  87.0 -80,s 
i e . 8 0  0.24 4.17 
.il0 1 7 9 . 5  - 1 1 . 0  
,210 L 5 9 . 3  -24 .4  
,217 65 .1  -60 .7  
11.77 8 . 0 8  8.70 
1.094 8 9 . 2  .178 1.190 5.2 172.e .9840 1 . 4 1 i l  91.7 .766 6 . 1  24 .2  317.11 -173  
,734 106.4 .307 1.132 2 1 4 . 0  569.0 .717 1.9480 9 2 . 4  1.176 - 1 . 1  - 7 . 7  S 2 . 6  . e06  
1.270 9 1 . 3  ,172 ,800 311.2 540.9 ,718 1.017 8 9 . 6  ,905  5.3 30.9 208.3 ,119 
1.092 07.8 ,179 1.198 14.9 171.8 ,9620 1.411A 91.0 .765 4 . 7  12 .4  323.9 ,147 
1.277 90.7 el72 ,869 3 $ 5 . 5  5 4 1 . 6  ,719 1.016 00.4 ,904 6 , l  40.3 Z O 7 . l  ,131 
7.01 1 . 0 7  11.03 11112 0e.e g i , ~  6s.e 1.422 1 .010  7 5 . 3  13.5 4 8 . 2  115.60 t . 2 9 4  
,730 106.0 ,360 1.125 e i e . 7  374 .1  ,113 1.1370 0 3 . 9  1.370 - i , a  - 1 0 . 0  30.1 , 211  
6 .50  4 . 9 9  11.74 1 /1 /2  60 .8  I O D . ~  62 .9  1 . ~ 8 1  i . 9 i 6  76.7 18 .3  4 0 . 9  1 i o . r ~  1.174 
. l i e  104 .1  - 1 7 . 0  - 3 . 1  1.080 m . 2  ,131 1 . 1 9 ~  25 .e  i 7 e . o  . o i m  i . 4 i i ~  9 i . e  , 7 0 9  9.1 5 . 6  3 2 6 . 3  . L ~ O  
-227  25O.S - 2 0 . 5  1 .0  ,121  101.11 ,366  1.114 LlO.8 381.1 . IO6 1.1220 9 9 . 6  1,174 - e . @  -10 .9  28.8 , 2 3 8  
.230 02.0 -71 .6  -10 .2  1.279 8 0 . 0  ,174 ,871 .(I 194.0 ,7190 1.022 0 7 . 1  ,906  1 . 5  4 1 . S  200 .7  .152 
11.52 8.17 3 . 6 8  Z.95 (1.30 4 .91  11.97 1 / 1 / 2  1 9 . 3  105.8 58.1 1.061 L.060 7 8 . 0  11.0 42.7 lL4.QD 1.124 
, 2 0 4  195.1 -18 .3  
,241 250.4 -26 .7  
. 2 0 2  91 .1  -21 .7  
13.19 10.02 4 .70  -- - _ _  
.174 212.3 - 1 . 0  
.e67 211.0 - 2 4 . 3  
.22O 70.6 -16 .0  
12.98 10.25 4.34 
-1.6 1.061 78 .3  . n o  1 .139 71.0 177.9 . e 7 0 0  1.4081, 0 0 . 7  . 7 s r  1 .1  - 9 . 1  321.1 
- 3 . 1  1 .281  97.0 . 2 2 5  ,861 s i 5 . e  580.4 ,082 1.079 60.0 . s e i  - . E  - 4 . 3  187.6 
-1.4 ‘739 107.3 ,371 1.143 e l 6 . l  353.0 ,119A 1.S670 6 8 . 1  1.319 -.I - 4 . 9  4 1 . 0  
3 . 1 3  0 .53  5.20 12.17 1 /1 /2  07.8 149.0 5 2 . 6  1.470 2.258 e4.2 345.5 l d . 0  155.60 
1.8 1.076 99 .1  . e l 9  1.102 302.4 510.9 ,907 1.417 85.4 .754 .O - 2 1 . 3  297.5 
-.I , 1 3 3  t09.3 .384 1.100 220.1 372 .0  ,715 1.00SO 93 .3  1.380 - 1 . 5  - 9 . 2  30.6 
- e . @  1.377 91.0 -501 1.120 345.0 4 5 4 . 5  ,713 l . 5 4 O A  110 .0  l.OS2 - 1 . 1  -11.5 199 .2  
WAR3 A R R I V A L  DATE 2445960 I10 SEP 19641 - - _  - 
2.73 8.14 5.91 15.32 e / i i l  98 .9  3.0 48 .3  1,236 2.444 1 8 . ~  s t r . 4  10.5 ~ ~ R . B D  
I .8 
- 3 . 1  
- 3 . 1  
t . 7 3  
2 .0  
-2 .7  
-2 .9  
t . 6 3  
L.2 







E . @  
-1.4 
-8.5 
t . 8 7  
9 .5  






1 .  roll 
* 1 ZR 
,327 











,174 212.3 - 1 . 0  
,230 271.9 -34 .1  
.327 6 L . O  -13.7 
1 I . 2 6  9.55 4.34 
,157 218.3 -.I 
.231 e8l.O -31.3 
.367 51.0 -10 .3  
























1 . ~ ~ 3  
99.4 . e l 9  1.162 502.4 530.9 . B O 7  1 .417 8 5 . 4  , 7 9 4  .O - L l . 3  297.5 
103.9 e365 1.008 204.6 406.3 ,657 1.4600 102.4 1.300 1.9 7.6 39.6 
01.0 -108 1.4i5 29.0 84.8 ,6900 2.134A 115.8 1.135 -3.6 -17 .5  202.0 
9 - 2 1  18.11 2 / e / l  98.9 0 . 2  31 .1  .S0S 3 . ? 2 8  4S.5 3L3.9 43 .3  116.20 
,921  1.411 86.5 , 7 5 7  - . 3  -L2.1 304 .8  
.029 1,4460 103 .0  1 .S19  1 .1  3.9 4 8 . 0  
.e370 1.191.4 1 1 3 . 1  1.0011 -4 .2  -19 .1  L 0 O . O  
14.4 ,447 7 . 9 7 ~  a i , $  340.e 80.9 9s.00 
4-¶960 








98 .1  .eo8 
101.1 ,394 
7 5 . 1  .405 
5.00 10.35 
90.9 .198 
1 l l . L  ,403 
90.3 .e28 
98.9 . l o a  
9 9 . t  . 40 I  
12.3  .3sa 
4 . 0 7  14.98 
8 .50  it.6m 
l.168 309.1 553 .0  
1.037 190.2 416.3 
1,060 53.1 106.L 
L / Z / l  92.4 12.8 
1 2.173 510.1 5 1 0 . 4  
, 1 . 1 7 ?  222.0 331.5 
,900 524 .1  492.9 
I t / l / 1  80.6 37.5 
1 1.175 310.1 310.4 
8.020 294.2 422.0 
I .e92 7 6 . 5  129.7 














e l42  224.0 
,229 t 90 .3  
.a93 48.0 
11.50 8 . 9 t  
ia .04 10.4s 
.e 
-L6. t  






,750 - . I  -23 .5  
1.387 - . I  -6.0 
. O S 4  .0.0 10.6 
7 3 . 8  28.8 57.9 
. v 5 9  - . 7  -23.3 
8.348 i 9  3.0 
.*PO - 4 . I  -19 .1  
iSO.8 1158.8 - 4 8 . 3  
111.7 
8 3 . 9  
@e.  3L 
e07.0 
,940 1.406 07.1 
.VO3A 1.6510 0 3 . 0  
,098 1.102A 101 .0  
10.0 .918 t . 3 0 8  
,940 1.408 E ? . ¶  
,610 1.4290 i00.8 













04 a SL 
I 1  2 0  
* 393 
.321 
t . 8 5 ?  
* 120 
.e33 . IL 74 




. l e9  t c 0 . c  
,986 847.0 
. t 5 5  7C.B 
l t . 7 9  IO.CC 
. l e 0  Cb0.C 







4 .1  
-11.4 





STOPOVER TlUE : 0 D A Y S  1984 lNBOUN0 SWlNtBY NISSION OURATlON i. 520 OAI3 
YARS ARRlVAL OATE % 1445960 
16 scc 1 9 6 4  .- _ _  . - 
LA'NCH ARRIVE--OPEEOl R A l  'OECLl- 1 1 - '4 - P S I  l-ECCEN $HA THE11 THE12 PERlH APHEL P S I  2 V 2 1 2 OECLL R A P  SPEED2 
OEPART SUNGBY 3PEED3 R A 3  OECL3 1 3 V 3 P31 3 ECCEN SUA THETS THETI PERIH APHEL P51 4 V 4 I 4 OECL4 R A 4  3CEE04 
5WNGBV RETURN EPEE05 R A 5  OECL5 1 5 V 5 PSI 3 ECCEN SHA THE15 THE16 PERlH APHEL P31 6 V 6 I 8 OECL6 R A 6  8PEEO6 
.- ___ PROP AERO-OVL-. O V A  <!A--OVO--EVR--TyPE SUN A SUN R KAPPA--yA- E 1-NC RAP OECLP ETA CERIC 
4-5690 4-5960 ~ 1 2 2  233.9 1 1 . 2  3.2 1.090 94.4 ,185 1.183 330 .7  544.8 .964 1.401 88.9 -764 -2 .1  -28.6 324.7 *I21 
4-5980 4-6082.0 .282 247.7 - 2 5 . 8  -1 .3  ,764 110.7 .393 1.183 223.3 348.9 .717A 1.6430 86.9 1.389 -.8 - 5 . 3  45.7 -9.19 
4-6082.0 4-6210 -219 72.6 -57.5 -8.3 1.080 94 .1  ,192 .a79 334.3 505.9 . ? l o  1.041A 96.8 

























11 .41  8 . 8 1  





- 2 7 . 1  











-25 .6  
- . 6  
3 .78 
4 1  .I 
-23.8 
.9 
4 . 1 9  










- .9  1.213 
2 .60  6 .02  
94.4 .185 1.183 330.7 544.8 
9 6 . 1  ,416 .997 188.6 429.8 
69.0 .363 .765 102.3 161.4 
5 .06  13.01 2 / Z / l  17.4 55.5 
,964 1.401 88.9 ,764 
.582 1.4120 108.9 1.332 
,4880 1.0431 100.0 -818  
17 .6  .322 6.414 164.6 
- 2 . 1  - 2 8 . 6  324.7 
.8 2.3 63 .5  
-3.8 -15.4 182.4 
343.3 -14.6 88.1L 
-3.5 -34.9 3 3 1 . 6  
- . 9  -5.6 43.0 
- 1 1 . 8  -50.0 159.4 




I .  765 





. o l e  
,153 
1.380 . ; 28 
,452 
.219 





4.4 1 .092 93.2 .180 1.187 338.6 542.5 
-1.3 ,764 110.6 .392 1.182 223.2 351 .1  
8.4 1.276 93 .8  ,183 .a71 336.6 518.2 
2.72 6.13 6.27 12.88 2/1/2 74.7 72.8 
.973 1.401 89.5 .?E6 
. 7 t W  1.6460 87.6 1.390 
. t i 2  l.OS1A 94.7 .908 
69.3 1.302 1.758 75.3 
.913 1,401 89.5 .?e8 
.720A 1.6420 88.4 1.390 
.113 1.0321 9 4 . 6  ~ 9 0 9  
59.1 1.344 2.027 13.4 
. l e 4  238.7 
.e79 2 4 8 . l  
,211 11.8 
I 2 . 1 2  10.00 
. i t 4  238.7 
.238 306.1 
. 4 5 2  49.5 





93.2 ,150 1.187 338.6 542.1 
110.5 .391 1.i81 223.1 354.4 
93.2 -183 .a13 338.9 517 .3  
6 .23  11 .71  2/1/1 74.7 59.1 
9 3 . 2  .180 1.187 338.6 542.5 
94.4 .425 .981 186.0 433.4 
81.1 .380 ,141 108.4 110.8 
5.17 12.85 2/2/1 74.1 71.9 
I -3.5 -3499 331.0 
I -.9 -6 .0  41.7 
, 4.9 24.6 214.0 
18.3 51.0 99.20 
4 . 4  1.092 
-2 .1  .644 
- . 3  1.195 
2.72 6.13 
7.5 1.093 
-2.0 -636  
.4 1.182 
3.21 6 . 6 2  
-973  1.401 89 .5  -766 
,567 1.4060 110.0 1.328 
.4600 1.022A 95.5 .789 
18.3 .294 6.281 171.5 
I -3 .5  -34.9 331.6 
1 e 1  2 . 1  67.7 
I -3 .5  -12.0 111.8 
' - 8 . 0  -47.5 5 4 2 . 1  
I . 7  1.8 72.3 
I -3.2 - 8 . 5  111.3 
1 3 5 1 . 5  - 1 . 6  92.60 




1 2 . 1 5  9.54 
.139 1 8 6 . 8  
'.?.E4 252.9 
.228 64 .5  
12.92 9.75 
9 2 . 0  .177 1,190 546.8 540.5 
92.5 ,436 .976 183.2 437.4 
66 .4  -400 .728 112.8 117.9 
5.35 12.90 2/2/1 75.0 86.7 
87.8 .176 1.191 15 .0  178.0 
108.9 A83 1.113 219.1 315.7 
90 .6  .172 .869 356.2 547.7 
5 - 8 3  11.82 1/1/2 71.9 99.4 
.979 1.400 89.9 .767 
-550 1.4020 111.2 1.321 
.4350 1.016A 91.4 ,169 
i 0 . z  ,066 8.330 i76.a 
-6 .1  1.090 
- .2 .750 
-9.7 1.277 
3 .17  6 .18  
.9820 1,400A 90.4 .768 6.4 19.3 316.8 ,151 
.712 1.5940 94 .3  1.584 -1.1 -10.1 29.4 .e28 
.719 1.018 88.4 .904 6.V 42.2 209.6 .138 
63.8 1.155 1.891 7149 14.3 4 6 . 0  318.90 1.029 
A 1 8  179.4 
.e59 2 5 5 . 3  
-247 6 1 . 2  
12.26 9 .41  
-3.9 1.087 86.2 .179 1.187 2 5 . 2  178.2 
.7  .743 108.3 -382 1.139 217.0 381.7 
-10.8 1.279 89.8 .174 .871 1 . 1  194.0 
2.85 6 .26  S . 7 0  12.04 1 / 1 / 2  69.8 104.9 
.9740 1 .4001  90.4 . I 6 6  4 . 0  0 . 1  320.8 ,134 
.701 1.5740 9 6 . 0  1.381 -2.6 -14.7 28.6 .e47 
.1190 1.022 87 .1  .BO6 7.9 44.3 ZlO.9 ~ 1 5 8  
61.0 .989 1.970 79.8 1 8 . 0  43.7 123.90 .960 
__ - ___  - . ._ MAR8 ARRlVAL OATE :: 2445970 (28 SEP 19841 ______l.l______I_ 
4-5610 4-5970 . I 8 0  213.1 - 1 . 7  1.8 1.078 99 .8  .e24 i . 1 6 2  300.9 561.8 .902 1.422 8 4 . 0  .?SO .O - 2 2 . 1  P 9 3 . 1  ,136 
4-5970 4-6130.6 .268 269.7 -35 .3  -4 .4 ,718 106.7 .398 1,083 209.6 401.8 .6S l  1.5140 103 .1  1.365 C . 8  10.9 41.1 ,345 
4-6130.0 4-0170 .345 61.6 -13 .3  -5 .2  1.445 80.5 .519 1.435 27 .9  85.0 .6900 2.18OA 116.3 1.139 - 3 . 0  -11.6 2 0 1 . 1  .494 
13.24 10.37 4 . 4 2  2 .87  6 . 2 8  5.95 18.42 2 / 2 / l  109.3 8.3 3 1 . 6  .SO5' 3.677 50.4 322.8 50.4 112.40 1 . 3 5 2  
4-5660 4-5970 .161 2 1 9 . 0  - 1 . 7  1 .9  1.081 98.4 
4-5970 4-6139.7 .e53 278.7 -32.0 -3 .1  .695 104.2  
4-6139.7 4-6180 .375 50.9 - 1 0 . 2  -2 .9  1 .358  75.0 
12.46 9.14 4 .17  2.72 6.13 5.56 
-211  1.167 307.8 358.4 ,921  
.402 1.049 203.5 416.3 ,627 
.406 1.065 5 4 . 4  106.8 .OS20 
16.44 212/1 103.3 13.0 15.9 
,200 1 . i 7 2  314.9 555.4 .938 
.407 1.030 199.5 421,5 .e l l  
.358 ,892 7 7 . 1  129.8 ,5720 










1 A 3 4 0  
1.093A 
.352 
85.2 ,761 - . 3  -23.0 299.9 .128 
105.3 1.353 1 .6  5.6 49 .1  .375 
113.8 1.025 -4 .3  -19.0 199.7 .408 
7.237 85.7 34. .e  85.1 93.60 2.669 
06.2 -763  - . 7  -24 .2  306.4 ,122 
106.7 1.346 1.3 4 .3  5S.4 ,396 
109.6 ,929 - 4 . 3  - 1 9 . 0  195.1 . a 2 1  
7.770 129.3 3 4 1 . 8  - 4 9 . 0  84.2L 2 . 5 9 2  
4-5670 4-5970 ,144 224.6 - . 4  2.1 1.085 97.1 
4-5910 4-6145.3 -247 285.2 -30.8 -2 .7  ,682 102.4 
4-6145.3 4-6190 .396 4 6 . 0  -7 .2  -2.3 1.288 72.1 
12.01 9 . 3 9  3.98 2.32 8 .04  5 .41  
4-5680 4-5970 . I 3 0  229.8 2.5 2.4 1.088 95.8 
4-5970 4-614B.5 .244 290.4 -29 .5  -2 .5  ,672 101.0 
4-6149.5 4-6200 ,413 44.9 - 4 . 6  -1 .6 1.242 70.3 
11.13 9.11 3 .83  2 .57  5.98 5.53 
.191 1.177 322.2 552.6 ,951  
.412 1.016 196.6 425.3 ,598 
.352 .808 9 2 . 6  140.3 . l e 4 0  
1 5 - 8 5  2 /2 /1  92 .8  39.2 17a1 
4-5690 4-5970 -120 233.9 8 . 0  2.8 1 .090  94.8 . I 8 4  1.181 329.8 350.1 e963 1.399 87.7 ,707 ~ 1 . 8  -28 .6  310.8 -119 
4-5970 4 -6153 .1  ,243 295 .1  -28.4 -2 .4  ,665 99 .6  .41?  1.005 194.0 428.6 ,588 1.4230 108.8 1.331 1.1 3.L 63.8 ,429 
4-6153.1 4-6210 .429 46.2 -2 .4  -.9 1.214 39.2 . S I 0  ,787 101.8 181.2 ,4900 1.043A 100.0 e 8 1 9  - 3 . 8  - 1 5 . 8  182.6  ,231  
11.59 9.03 3.73 2.58 5.97 5.30 13.04 2/2/1 88.3 55.3 18.4 , 3 2 1  6.238 162.3 344.4 -16.7 67.SL 1.712 
8 7 . 1  .165 - 1 . 2  -26.0 312.7 .119 
107.7 1.340 1 .2  3.6 59.9 .413 
104.8 ,662 - 4 . 0  -17.9 189.5 .e66 
8.744 151.5 341.4 -27.5 85.CL 2 . 0 2 1  
4-5700 4-1910 ,113 237.7 17 .3  
4-8970 4-6158.8 .e43 299.8 -27.2 
4-6156.6 4-6220 .445 49.2 -.e 
11.60 9.00 3.70 
4-5110 4-5970 -130 241.8 32 .0  
4-5970 4-6160.4 ,245  304.9 -25 .8  
4-6160.4 4-6230 -463  53.4 .9  
11.96 9.18 3.85 -- -- . - 
3.6 1.091 93.3 .179 1.184 337.8 S47.9 .972 1.397 8 8 . 3  -769  -2.8 -33.6 325.1 
-2.2 ,635 98.2 ,423 .994 191.5 431.8 -574 1.4140 109.5 1 .331  1.0 2.8 67.7 
-.?I 1.197 6 8 . 1  .374 .744 107.4 170.0 ,4660 1.023A 95.5 ,793 - 3 . 5  -12.4 176.0 
2 .60  6 - 0 1  5 .30  12.00 2 / 2 / l  ?4.9 71.6 18.8 .SO4 8 . 1 1 2  189.C 3 4 7 . 8  -9 .7  89.6L 
-2.1 .e47 96.5 .431 .983 188.8 435 .2  .560 1.4060 110.8 1 * 3 2 6  1.0 2.6 1 1 . 0  
- 4  1 .167 6 7 . 1  ,359 .731 111.0 117.8 . * * I O  1.016A 91.4 ,776 - 3 . 2  -9.1 171.4 
2.80 6.21 S.35 12.00 2 / 2 / l  82.8 86.4 18.5 ,281 8.208 174.5 311.4 -4 .4  91.40 
5 . 4  1 .092 92 .1  .in i . 1 8 1  348.1 546.0 ,979 1.395 8 8 . 1  . 7 7 0  - 4 . 7  - 4 2 . t  333 .1  
- MAR3 ARRIVAL DATE 3 L445980 ( 8 OCT 1984) - - - . -_ 
,121 
. 4 4 5  
.err  




. e l l  
. % e o  












4-5960 ,149 2 2 5 . 1  - 1 . 0  
4-6146.1 .e74 281.7 -31 .0  
4-6190 ,108 46.1 - 7 . 0  
12.05 1O. lL 4.03 
4-5980 .133  230.4 . 4  
4-6150.1 ,237 286.2 -30.0 
4-6200 ,422 4 5 . 1  - 4 . 5  
12 .42  9.78 3 .83  
4-5980 . l e 0  234.5 4 .8  
4-6153.5 .E63 290.4 -29 .1  
4-8210 .434 46.4 -2 .4  
12.13 9 . 5 4  3.74 
2 .0  1.085 97.4 .203 1.172 313.3 160.1 .914 1.410 05.1 ,767 - . t  - 1 4 . 1  302.0 
-3 .0  .69$ 105.8 .413 1.064 204.8 421.7 ,608 1.4800 107 .1  1.351 1 . 8  5 . 8  56.5 
-2 .3  1.286 71.5 -364 .886 79.2 130.8 ,5630 1 .2091  109.9 .921 -4.3 - 1 8 . 1  195 .0  
C.74 8 - 1 5  6.09 14.85 2 / 2 / 1  103.0 25 .1  16.3 .362 7.044 LL9.I 845.4 - 4 8 . t  64.1L 
2 . 2  1.087 96.1 .194 1.176 320 .7  S 5 7 . 4  ,949 1.404 85 .9  .769 - 1 . 1  - L 6 . 4  3 0 7 . 1  m12S 
-2 .7  .554 104.4 ,420 1.028 201 .8  4 2 5 . 2  ,596 1.4610 106.0 1.345 1.5 4 . 7  60 .9  .4Z2 
- 1 . 6  1.240 59.9 . 3 5 1  . B O 5  94.0 148.8 .SI70 1.092A 105.0 .E58 - 4 . 1  -17 .6  189.1 - 2 7 1  
2.84 8.05 5.92 13.71 2 /2 /1  103 .3  39.6 18 .2  . 338  6.323 149.6 343.9 -26 .7  65.3L 1.199 
2 . 5  1.090 94 .8  .186 1.160 328.5 551.0 .961 1.399 86 .7  .771 -1 .6  -26.6 313.3 e 1 2 0  
-2 .1  e615 103.1 -423  1.016 199.2 4 2 8 . 2  . 5 8 5  1.4460 108.0 1.339 1.4 4 . 1  64.7 -435 
- e 9  1 .212 68.8 -365 .764 102.7 161.5 ,4850 1.043A 100 .0  .e11  - 3 . 8  - 1 5 . 1  152.3 -234 
2.58 6.00 5.81 13.08 2 /2 /1  99 .0  3 5 . 8  19.3 .318 5.952 180.3 348.3 -18.3 61 -5L  l * B l r  
4-J700 *-SO80 ,113 237.7 12.3 3.1 1.091 93.5 .180 1.184 356.5 552.9 ,911 1.394 87.2 . I 7 2  -2.4 - 3 2 . 8  319.0 . I 2 0  
4 - b O O O  4-6156.0 ,260 294.6 -28 .1  -2.4 ,667 101.8 ,427 1.004 196.8 451 .1  , 5 ? 5  1.4130 109.8 1.334 1 .3  3 . 1  66.4 $ 4 4 7  
4-0136-3 4-6220 ,447 49.5 - . 6  - . 3  1.196 68.0 ,378 .743 107.8 170.7 .4640 l.OZ2A 95.1  ,792 - 3 . 5  -12.3 175.9 ,216 
1 1 - 9 1  9 - 5 9  3 - 0 7  2.58 1.99 5.72 l t . 8 2  2 /2 /1  95.4 71.1 19.5 ,300 5.892 1 6 l . t  349 .2  - 1 1 . 5  89.4L 1 .469  
4 - 3 7 1 0  4-5960 ,116 240.2 24 .1  
4-3980 4-6160.3 ,257 299.2 -27.0 
4-6180.3 4-62qO ~ 4 6 2  53.4 - 9  
lC .02  9.36 3.69 
4-5720 4-5980 e148 244.2 41 .1  
4-5960 4-6164.1 a256 504.3 
4-6164.1 4-6240 .478 56 .4  C . 1  
12.69 9.64 4.00 
4.2 1.092 92.2 ,175 1.188 344.9 5 5 1 . 1  .978 1.394 87.7 , 7 7 3  -3 .6 -36.8 325.4 ,115 
-2 .2  ,658 100.3 e432 .992 19A.2 434 .1  ~ 5 6 3  1.4210 110.4 1.329 1 . 2  3 . 3  72.3 e462 
a 4  1.187 61.2 ,388 .732 110.8 177.8 .4480 1.016A 91.4 .771  -3.2 -9.1 171.4 ,215 
2.66 6.08 5.66 12.79 2 / 2 / 1  $2.4 86.4 19.1 .282 8.027 172.4 312.3 -8.2 91.00 1.410 
6.7 1.092 90.9 .172 1.188 353.7 549.7 ,983 1.393 68.0 .774 -6 .3  -49.9 339.3 a144 
-2 .1  .E48 98.6 ,439 .980 191.3 437.4 .549 1.4100 111.4 1.324 1.L 3.0 76 .1  .416 
1.0 1.181 66.3 -403  -726 113.0 183.4 .4340 1.018 87.7 ,166 -5 .0  -8 .5 169.4 a224 




t . 1  
- C * O  
- .3  
c.04 
e m  







I #  
I! 
990 (18 OCT 1984) - 
, .7 519.4 ,958 1.405 
. 3  428.8 ,581 1.4800 
.9  162.0 .4730 1.043A 
1.9 58.3 C0.4 .COP 
.6 (57.4 ,969 1.399 
.8 431.3 . S I C  1.4620 
1.4 171.0 -4540 1.022A 



















. l e 3  231.8 
,448 4 7 . 0  
13.00 10.32 
,113 CSO.8  
.ea3 C 9 l . l  
.459 49.s 
l L . 6 9  10.00 
.me  ~ 8 7 . 4  
85.8 . I 7 3  - l . s  -C8.5 309.0 
109.3 1.545 1.0 5.0 08.0 
100.2 . d l 0  -3.0 - 1 4 . 1  181.6 
5.642 158.8 348 .1  -1s.3 81.9L 
86.C .173 -C. l  -81.1 315,s 
110.0 1.339 1.0 4.11 69.1  
* 5 * 0  .706 - 3 . 3  - 1 i . 1  111.1 
5.631 103.4 8 I I . t  - 1 t . O  89.1L 
1.090 95 .1  e189 1.181 32 
,689 100.0 .430 1.031 2C 
1.208 68.1 . S I 8  .758 I C  
0 . S O  6.85 13.10 C/2/1 IC 
1.091 95.0 . l 8 C  1.184 33 
.87S 105.3 ,488 1.017 LC 
1.192 07.4 .385 ,738 I C  






4 8 .  s 
- * a  
a . 0 7  
,109 C40.4 i 7 . C  3.4 1.002 92.5 . l T 6  1.187 343.C B55.7 .977 1.398 08.1  -778  -8 .0  -86.C 8lS.C 
.C80 C95.O -L?.S 4 . 4  -670 104.0 ,441 1.004 199.3 434.0 .561  1.4480 110.1 1.334 1.9 4.0 ?3.9 
~ 4 1 0  53.9 - 9  a 4  1.184 6 6 . 1  ,505 . I20 112.0 171.0 a4400 i.OlOA 91.4 0 7 7 C  -3,s -0 .1  171.8 
ie .83  e.oa 3.04 c.65 0.01 o a t $  i c . 6 6  t w i  102.3 8e.a i9 .0  .e71 9 . 8 0 ~  170.5 334.1 -1.. s i .w  
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OTOPOVER TIME t 0 D A Y 8  1904 INBOUND SWINCBY 
LAUNCH ARRIVE. 3PEEOi' R A l - i ) E C L ~ ~ ~ ~ ~ l ~ - ~ ~ ~ l ~ P S I  l-ECCEN SMA THE11 THE12 PERIH APHEL PSI  
DEPART OWNCBY WEE03 RA3 OECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 WET4 PERIH APHEL PSI  
OWNCBI RETURN OPEEO5 R A 5  OECL5 I 5 V 5 PSI 5 ECCEN SWA THE15 l H E l 6  PERIH APHEL PSI  
- ~ .  -._ 
WI88ION OURATION 0 560 C A V ?  
MAR3 ARRIVAL OAIE : C 4 4 5 8 R U  
28 JUN 1984 
2 V 2 I 2 OCCLL R A E  &PEE02 
4 V 4 I 4 OECL4 R A 4  3PEEC4 
INC - RAP CECLP ETA PCRIC 
6 v (I I o OECLI R A E  orcrce 
_ _  
1.0 1.015 
- 5 . 6  ,604 
- 4 . 1  1 .310  
3.93 1 . 3 3  
103.4 .21J 1.171 2 8 9 . 0  526 .6  .E33 1 . I O O A  
9 1 . 8  .348 1.103 183.3 350 .1  .119A 1.4860 
96 .4  .260 .941 528.0 418.6 ,099  1.191A 
, 3.98 13.15 2/1/1 42.9 18.3 85.3 1.350 
102.6 .e71 1.191 293.6 521.5 .869 1 . 5 1 4 A  
I 9 1 . 2  .314 1.081 162.0 319.7 .611A 1.4860 
I 98.0 .2 l9  ,374 312.8 103.0 .682 1.066A 
4.07  l 3 . 8 4  2/1/2 37.6  60.7 40.9 .111 
9 1 . 0  .705 
8 7 . 8  1 . 3 6 1  
104.6  .e05 
1.853 61.0 
96.6 ,113 





1 .741  86.8 
e.115 79.6 
1 .1  -11.3 
328.1 60.9 
.9 -15 .0  
1.3 5 . 8  
-13.1 -46.0 
.9 -15 .0  
3 . 0  5 . 2  
344.6 64 .7  
3.9 1.0 26.2 - 1 . 7  
3 i . e  -59.1 
3 . 3  2e.s 
4-5620 4-S800 .e38 188.9 .8 
4-5000 4-0070.9 .183 217.1  -43 .9  
4 - O O r 8 . 1  4-6100 . e l l  12.1 -30 .1  
13.19 9.25 5.21 
4-5630 4-5880 ,227 196.0 - 1 . 1  
4-5000 4-6060.4 .IO2 L 1 1 . 6  -32.9 
4-1000.4 4-6190 .e91 01.8 $1.8 
13.37 9.16 5.09  
4-5630 4-5880 .e27 196.0 - 1 . 1  
4-5000 4-6071.0 . le5 276.9 -41.9 
4-0011.5 4-0190 ,209 71.0 -40.9 
13.23 9.02 5.09 
4-5640 4-5080 . t i? 203.1 -2.5 
4-5680 4-6067.1 -184 216.6 -31.1 
4-6061.1 4-0200 .244 65.6 49.7 
13.35 8.81 4 .94  
4-5620 4-5890 .230 189.2 1.5 
4-5690 4-0082.1 . i 8 2  211 .4  -42.5 
4-6OOL.6 4-6180 .e01 14.0 -26 .7  
l L . 5 3  6.99 5 . 1 1  
4-5030 4-1890 .217 106.2 - . 4  
4-5090 4-007O.T . I 7 8  214.6 -38.5 
4-6070 .1  4-6190 ,200 71.3 -30.4 
1 e . o  8.10 4 . 9 5  
4-5040 ~-SLISO .LOO eo3.s - 1 . 1  
4-1090 4-6001.3 . l o 1  2 7 5 . 1  -33.9 
4-ooer.a 4-6zoo .e40 60.i 50.9 
lL .80  6.61 4 . 7 6  
4-se40 4-5800 .e00 eo3.s -1 .1  
4-8090 1-6000.0 ,176 L14.9 -39.6 
4-0000.0 4-0200 . i s€  71.4 - 4 6 . 7  
1e.13 0 . 5 4  4.11  
311.7 ,190 
4 9 . 7  -291 
1 5 7 . 0  .26? 
7 1 . X  1.017 
311 . I -190 
39.1 .e09 
204.4 ~ 1 9 3  
104.40 I-OPO 
1.1 1.082 
- 2 . 7  .eso 
10.4 1.273
4.21 7.61 
1.1 1.082 109.6 e 2 7 1  1.191 293.8 521 .5  .EO9 1 .514A 
-5 .0  .e63 91.6 ,549 1.102 183.4 348.1 .118A 1.4860 
-0.1 1.293 9 5 . 8  .e21 .SO? 321.9 490.4  ,101 1.113A 
4.21 7.61 3 . 9 2  12.48 2/1/1 37.6  28.9 89.8 1.516 
1.4 1.090 101.8 .e68 1.207 298.7 516.4 .BE3 1.530A 98.1 , 7 2 0 '  -6 - 1 5 . 0  110.4 *210 
8.5 1.213 96 .7  .205 .812 518.9 507.9 .093 1 . O l f A  97 .5  .912 -11 .5  -48.4 161.2 *I34 
- 3 . 1  .63r g i . 6  .36o 1.093 102.9 3si.s .IOOA 1.4860 82.5 1.301 1.6 9.1 41.9 .e44 
4 . 5 1  1.90 3.90 13.00 z / i i e  3 3 . 2  62.8 45.3 1 . 0 0 6  2 .713  13 .5  i 0 . 9  -55 .e  8 0 . 0 ~  i . r z a  - MARS ARRIVAL DATE : 244 
1.1 1 . 0 7 2  103.0 .e86 1.16? 28 
-1.0 .e70 93.4  .341 1 . 0 9 9  18 
-4.0 1.310 95.9 ,268 .951  33 
3.54 6 . 9 4  3 .84  13.21 2/1/1 4 
-3.6 .669 9 3 . 1  .346 1 . 0 9 8  18 
-1.5 1.294 98.6 ,226 .909 32 
3.75 1 - 1 8  3.11 12.40 2 / l / l  4 










890 ( 8 JUL 1984) ---- 
.O F32.1 .816 1.417A 9 2 . 8  
. 5  354.4 .12OA 1.4110 88.6 
. 3  471.9 ,702 1 . O l l A  1 0 5 . 1  
.e i 3 . r  6 i . i  1.494 i.oe.6 
.9 121.1 .013 1.485A 9 4 . 4  
8.1 348.1 *117A 1.4160 87.0 
1.9 489 .6  ,102 1.1164 lDl.6 
8.8 24.9 00.0 1.493 e.000 
- - - 
.IO9 1.1 - 1 5 . 5  304.T 
1.306 3.2 22.0 30.0 
.DIP . I  - 5 . 5  199.9 
51.3 3LO.C 5 5 . L  119.10 
,115 .e -11.1 311.0 
1.361 2.1 1 4 . 7  4 1 . 1  
6 4 . 3  04T.O 61.1 105.10 


























1 . 5 3 5  
.153 
.103 
, 2 5 3  









. i r o  
, 213  
.t13 
I . 9 4 9  . I 70 
.191 . I so 
I .LOO 
, 191  
.LOO 
.LO I 






t . 1 0 9  
.e40 





.e51 . 114 
,164 
I 1.013 
. i e  r 
1 . 3 6 4  
.rei  
. e 4 7  
182.6 4.3 
217.1 -20 .6  
79.5 -17 .0  
0.99 5 . 3 3  
1 8 9 . 1  L . 0  
212.6 -40 .4  
1 5 . 4  - 2 4 . 3  
0.81 5.06  
i . 2  1.063 103.9 .e10 1.110 283.8 542.4 
.O .E12 9 4 . 0  .348 1.088 187.6 316.0 
-2.8 1.380 93.6 . 373  1 .139  346.8 413.4 
1.2 1.069 102.6 .e59 1.160 288.6 $ 3 1 . 0  
- 4 . 3  .a77 9 5 . 1  a343 I . 0 9 6  190 .0  358.3 
- 3 . 5  1 .321  9 5 . 3  -272  .969 354 .8  413 .4  
3.23 0 . 6 4  3.15 13.40 2/1/1 58.1 11.9 




5 3 . 1  
.059 . 1 2 O A  
* 106 
6 1 . 3  
4-5040 
4-5900 
4 - O O O f . 0  
4-5900 
4-6061 .5  
4-6200 
4 - 5 6 4 0  
4-5900 
4-0060. 0 
4 - 5 0 1 0  
4 - 5 9 0 0  
4 -0014 .e  







t 1 1 . 8  -36 .2  
7 1 . 3  - 4 5 . 8  
6 . 3 3  4 . 6 6  
1 . 5  1.002 100.8 -244  1.131 2 9 9 . 2  528.1 
- 3 . 1  .E70 9 5 . 3  .341 1 .095  190.5 340.0 
-8.3 1.265 9 4 . 3  .e01 ,090  331.6  499.4 
3.56 0 . 9 0  3 . 0 1  12.08 2/1/1 4 1 . 4  34 .2  
.E93 1.4101 9 3 . 3  . r e 4  . 5  -1S.L 3 1 5 . 4  
.118A 1.4120 6 1 . 1  1.165 1 . 4  9 . 0  43.0 
60.9 1.577 1.974 06.1 1.4 0 0 . 0  101.10 
,907 1.4791 9 5 . 1  ,730  . l  - 1 5 . 5  120.1 
,111A 1.4720 04 .9  1.363 l . 0  6.4 4 0 . 0  
,703  1.010A 00.1  .e10 - 1 0 . 1  - 5 1 . 5  103.L 
4 1 . 8  1 .327  2 . 4 6 9  1 0 . 4  19 .4  - 3 1 . 1  66.OL 
. r o o  1 . 0 1 4 ~  09.1 ,925 3.0 7 . 0  ~ 0 7 . 0  
4-5900 
4 -6074 .1  
4 - O P l O  
210.5 - 1 . 5  
271.5 -34.1 
09.5 5 0 . 9  




210.5 -1 .3  1.8 1.088 9 9 . 9  ,240 1 .193  304.0  123 .4  ,907 1.419A 9 S . l  e130 . l  - 1 1 . 5  3 2 0 . 1  
2 7 t . 9  - 3 7 . 5  - 3 . 5  .E71 0 5 . 3  ,343 1.096 190.3  352.8 . 1 1 9 A  1 .4120  88.e 1.365 1 . 7  i L . 0  40 .0  
7 i . l  -31 .4  -8 .7  1 .eOO 93.9  ,192 .E19 335 .2  503.5 .110 1.040A 9 0 . 9  .910 5 . 4  12.0 210.5 
8 - 1 6  4 . 5 0  3.71  T . 1 5  3.09 11.82 2/1/1 4 0 . 5  4 4 . 3  68.9 1.6A1 1.768 10 .2  3.9 01.0 101.70 
4-5600 4-5900 .111 211.8 ,3 
4-5900 4-0003.5 .175 212.0 -31 .9  
4-6083.1 4-0220 .191 10.0 5 4 . 5  
l L . 0 3  0.07 4-38  
4-1600 4-5900 -171  211 .6  .I 
4-5900 4-6005 .1  ,111 272 .5  -59 .1  
4 - ~ 0 0 6 . ?  4-0CCLO .19C 10.0 -56 .4  
11 .07  O * l l  4 . 5 0  
4-5010 4-5900 ~ 1 7 1  L26.O 6 . 5  
4-5900 4-6091.0 a217 L74.9 -57 .6  
4-0091.6 4-6230 .eo6 72.e 7 e . 6  
13.21 9.00 4.33 
.933  1.503A 9 7 . 3  .141 -1 .9  - 1 9 . 9  330.6 
,717 l.Oe5A 93.L .906 -14.9 - 5 9 . 3  110.3 
30.3  .848 3.828 1 4 . 1  3.8 -2L.3 125 .50  
.7is 1.4100 01.1 i . v ~  0.5 49 .e  2s . r  




. t l S b  
,686 
59.6 
l .149A 9 9 . 6  . I 5 9  
1.4660 94.9 i . 3 6 5  
1.018 88.4 ,904 
1.2t9  1.999 14.9 
1.6011 101.9 - 1 7 4  
1 . 4 1 L O  80.2 1.365 
1.065 81.2 ,911 
i . ~ i  e.oie 36.0 
0 . 0  9.3 326.3 
e . 4  -1s .e  23.3 
6.3 41 .1  ~ 0 6 . 4  
e.3 -e.o 337.4 
-.4 -3.e w i . 9  
1 4 .9  42.3 le6.LD 
1 . 7  l L . 0  40.0 
1138.3 30.3 lL6.30 
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MI3SIC-N OURATION I 560 C A Y 3  
M A R I  ARRIVAL D A T E  = 2 4 4 5 9 1 0  
2R JUL 1 9 0 4  -. 
LAUNCH ARRIVE - 3 P E E O l  R A 1  OECLl -I 1 V 1 PSI 1 ECCEN SUA T H E T I ~ T H E T L  P E R I H  APHEL P S I  2 V 2 I 2 OECLP R A 2  IPECCf 
DEPART 8wNGBY 8PEEO3 R A 3  OECL3 I 3 V 3 P31 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  3PEEC4 
8WNGBY RETURN OPEEO5 R A 5  DECL5 I 5 V 5 PSI 5 ECCEN SMA THETS THE16 P E R I H  APHEL P S I  6 V 6 I 6 OECL6 R A O  5PECC6 - -- PROP AERO--OVL---OYA _ _ _  EVA --OVt-_EVR -TYPE SUN A 3UN R X A P P A -  - A  E INC R A P  OECLP E T A  PERlC - 
1 . 4 5 3  8 1 . 2  -.713 1.2 - 1 6 . 1  288 .5  a 1 4 2  
1.4620 9S.l 1 . 5 6 5  -2.0 - 1 2 . 2  25 .1  - 2 2 1  
1.236 2.211 17.6  323.1 5 . 9  110.90 .1 .512 
i.608~ i 1 i . z  1.005 - 1 . 5  - 1 2 . 8  eou.1 . 3 r o  
4-5610 4-5910 ,240 103.1 4 . 1  1 . 3  1.061 103.8 ,268 1 .145  283.3 547.7 - 8 3 8  
4-5910 4-6102.8 , 1 1 4  2 1 4 . 8  - 2 3 . 8  . O  ,618 95.7 ,348 1.005 190.9 380.1 a108 
4-6lOZ.8 4-6110 .221  79.0 -11.5 - 2 . 7  1 .387  92.9 .384 1.162 349.7 451 .9  .7!6 
11.96  0 . 9 9  1 . 3 1  2.99 6 . 4 0  3.66 15.63 2 / 2 / l  76.7 4 . 1  52 .2  
4 - 5 6 1 0  4-5910 
4 -5910  4-6132.¶ 
4-6132.5 4-6170 
4-5620 4 - 5 9 1 0  
4-5910 4-6089.3 
4-6089.3 4-6180 
- 2 4 0  163.1 
,217 298.3 
* 3 6 1  6 0 . 6  
12.97  9.98 
4 . 1  1.3 
-26.6 -1.1 
-12.9 -3.5 
5 . 3 1  2.99 
1.061 





1 .526  





























, 2 5 5  
* 341 
. e l 8  
13.51 
.245 































1.141 283.3 347.1 
1.039 118 .8  416.0 
1 .458  31.3 85.1 
2/2/1 1 6 . 1  8 . 4  
1.154 288.5 J43.0 
1.095 193.9 361.1 
I .979 3 3 1 . 6  4 1 1 . 5  


















, 1 1 7 A  
,106 
5 5 . 5  
. 9 l l  
.109A 
,103 







. l i t  
53.3 







1.453 8 1 . 2  
1,448 105.0 
2 . 2 3 4 A  111.0 











4 1  . O  
-123  




1 . 3 9 1  





















, 142  
1.368 
.905 
1 2 . 1  
28.6 
,132 
1.2  - 2 6 . 7  Z 6 0 . I  
- . 4  - 1 . 3  38.1 
- 4 . 0  - 1 1 . 1  201 .4  
323.0 27.S 119.10  
.lit 
.511 . 508 
1.€306 
. 1 4 1  
.1e8 
.&?so 
2 .169  
, 3 4 7  . zo2 
.195 
2.134 
, 1 5 3  
. e 6 0  
, 2 4 8  
1.132 
, 1 5 3  
.106 
.162 
1 . 1 6 5  
* 1 00 
,216 
,216 
1.708 . 160 
.190 
.138 
1 . 1 1 1  
, 1 6 1  
,189 
9 199 
2 * 064 
, 1 6 1  
-181 . 120 
1 . 3 1 8  
.175 
.181 
. i l l  
1 . 1 4 1  
.221  189.9 2.5 1 . 3  
,176 268.9 - 3 6 . 8  - 3 . 3  
,188 1 6 . 3  - 2 3 . 0  -3 .2  
8 1 . 1 4  8 . 1 3  5.01  3.02 
4-5630 4-5910 
4-5910 4-6018 .4  
4 - e o i o . 4  4-6190 
.209 196.8 
.116 267.3 
. 202  71.2 
1 1 . 5 1  8.48 
,191 203.6  
* 1 8 3  268.1 
. 2 6 O  61 .2  
11.65 8 .43  
. 7  1.4 
-33.4 -2.4 
-38.9 -5.7 
4 . 1 1  3 . 1 0  
-.?I 1.6 
-32.1 -2 .e  
13.4 9.5 
4 . 5 1  3.22 
1.163 293.8 538 .4  
1.093 194.4 344.1 
1 .go9 328.7 489.7 
1 2 / l / l  59 .8  25.3 
1.113 299.2 533.8 
1.080 193.2 5 2 5 . 1  , .e13 319.4 507.5 
1 2/1/2 53.2 64.2 
1.448A 9 0 . 3  
1 .4120 8 5 . 9  
1.116A 101.0 
1.471 2 . 4 5 1  
1.4SlA 91.9  
1 .4100  81.1 
1.052A 91.8 
.E81 2.216 
.7 -16 .0  3 0 6 . 3  
.6 4 . 2  4 7 . 9  
2 . 5  2.9 204.1 
.1 59 .1  100.60 
4-5640 4-5910 



















4-t)oio ~ - ~ O I L . B  
4 - s e i o  4-5910 
4-009c.i 4-e230 
4-5910 4-6092.1 
. 4  -15 .0  313 .3  
.4  2 . 2  55.3 
-12.5 -49.r 159.2 
.4 - 1 5 . 8  3 1 3 . 3  
7.2 59.4 98.70 
38.8 -00 .5  73.8L 
3 . 1  . 7 4 . 1  1 4 208.0 4 5 . 9  
-.I 
- 3 3 . 1  
-46 .1  
, 4.17 




- . a  
, -34.3 
- 5 1 . 1  
I 4 . 4 0  
- 8  
-34.4 
5 4 . 0  
4 .26  
1 - 3 5 . 1  
-55.1 
4.26 
1 5 . 2  
1-36.5 
-58.0 
~ 4 . 1 8  
.a 









-6 .1  
3 . 3 6  
e.2  
- 2 . 7  
6.9 
3.52 


































91 .4  















9 1 . 2  
93.2 
























4 4 . 1  




5 2 5 . 9  
3 5 5  .a 
5 1 1 . 2  
5 5  .e 










1.0401 96.1  
1.286 2.326 









. le0 71.1 
1.44 8.08 
. I T $  ~67.a 
.O -15 .9  319.3 
. 8  5 .4 s1.0 
-11.0 -51.8 162.1 
.o -11.9 319.3 
.8 5 . 1  42.8  
3 . 3  11.8 210.3 
6.8 IJ8.1 100.20 
L5.3 - 5 1 . 8  O5.1L 
. i d 6  211 .5  
.115 L6l.e 
. l o9  10.7 
1.47 1.95 
e l 6 8  L17.5 
, 1 1 5  288.0 
,181 70.4  




2/ l /Z 43.1 
1.482A 9 4 . 2  
1.4720 88.0 
1.OSlA 9 4 . 1  
1.679 2.229 
-.I -10.8 5 2 4 . 1  * e  6 . 0  4 2 . 1  
-10.3 - 5 4 . 4  163 .4  
il.6 -51.8 lOl.10 
-.I -16.8 s 2 4 . 1  
3.5 18.1 211.1 
8 . 8  58 .4  102.60 
1.0 1 . 2  3 9 . 2  
1.462A 9 4 . 2  
1.4110 88.9 
1.03ZA 9 4 . 9  
1.124 1.799 
1.411A 9 5 . 2  
1.4700 90.1 
1.0221 93.0 
1 . 1 1 7  1.664 
,161 224.0 
, 1 7 6  288.8 
.181 69.1 
1 .50  1 .8s
1.204 310.5 
1.095 193.9 
.e69 343.0  
2/1/2 39.6 
- 1 . 5  -19.2 529.9 
1 . 3  9.8 3 5 . 5  
3.8 23.0 210.3 
8 . 0  58.6 105.30 
. I 6 1  224.0 5 . 2  3.1 1.095 97.5 .222 1.204 316.5 520.9 , 9 5 1  1.471A 95.2 .742 -1.5 -19.2 329.9 .I15 
. 1 7 9  289.9 -39.8 - 4 . 1  ,684 98.8 ,543 1.094 193.4 565.2 ,119 1.4690 91.3 1.366 2 . 2  lS.1 3e.O -194 
,194 61.4 62.1 1.7 1.271 91.9 .116 .e70 347.2 S 2 4 . V  -711 1.023A 93 .2  ,906 -11.1 - 5 1 . 3  150.3 , 2 0 4  
1-60 1.96 4.18 3 . 1 0  1.10 3 .18  12.64 2 / l / l  39.6 17.3 52 .8  1.60S 2 . 2 4 1  10 .9  7.0 -43.0 115.40 2.002 
4 - 5 1 4 0  4-5910 
4-5910 4-8083.8 
4-ao83:o 4-6300 
,104 209.3 -32.3 - 1 . 1  1.112 80 .5  ,219 1.261 8.2 141 .4  .Sa50 1 . 5 3 1 A  99.4 .761 2.5 -.3 3 3 1 . 0  . e l 6  
, 1 1 5  261.6 -34 .4  -2.7 .685 97.3 , 3 4 1  1.095 194.4 352 .0  .llSA 1 .4120  8 1 . 9  1.365 . 6  5.9 42.3 . l o 8  
,109 09.9 - 2 2 . 1  - 3 . 3  1.279 91.1 , 211  .E76 311.6 576.2 ,681 1.065 81.3 ,911 - . 4  -3.0 181.7 , 1 5 3  
11.95 7.20 3.59  4 .01  8.04 3.69 11.90 i / i / e  2 1 . 2  i 4 6 . i  54 .0  i .611 e . i s o  3 3 . 0  540.9 32.2 ie9.30 1.910 
4-5150 4-1910 ,112 203.8 -28 .3  - 1 . 5  1.110 86.8 ,222 1.260 18.0 141.1 .98OD 1.140A 99.8 . Y O 1  2 . 2  - 1 . 5  3 3 1 . 1  . e l 8  
4-5910 4-bOO8.8 .176 E80.0 -38.5 -3.L ,685 97.0 ,342 1.095 193.9 360.3 ,720 1.4100 90.1 1.S88 1.1  9 . 1  3 5 . 8  ,181 
4-8081.0 4-6110 ,167 98.8 -24.0 - 5 . 4  1.282 96.8 ,217 .E82 320.2 579.5 ,890 1 .013  80.6 , 921  - 2  - 2 . 9  189.3 -160 
12.01  7.37 3 - 6 6  4.10 8.09 3.71 l e . 0 6  1/1/2 26.8 148.9 68.4 1.118 1 . 1 8 0  32.1  339.0 3 0 . 0  131 .00  1 .539  
4 MAR8 ARRXVAL DATE I 2 4 4 5 9 2 0  I 7 AUG 1984) - 
4 - ~ e o o  I - S O L O  .LII 111.0 1 . 2  1.4 1 . 0 ~ 5  101.5 .cas 1.131 2 1 7 . 3  5 5 1 . 3  ,801 1.483 ~ 3 . e  ,ii$ 1 . 5  - 1 7 . 0  212 .4  . i 4 e  
4-8920 4-8061.B ,106 efi6.8 -30.8 - 2 . 0  .67S 99.3 ,381 1.085 195.8 312.1 .859A 1.4700 1 7 . 5  1.351 - 1  .I 51 .6  .3LO 
4-8001.0 4-bl80 ,520 69.0 - 3 5 . 0  - 8 . 3  1.320 100.8  ,315 ,918 3 1 1 . 5  472.3 .OlO 1.28OA 106.3 .989 6.1 16.2 109.0 , 318  
18.12 9 .99  5 . 1 1  3 .12  8-53 4.2E t 4 . 5 1  2/1/1. 98.0 22.2 36.4 .589 3 .199  8 1 . 3  49 .4  1 2 . 1  15.5L 1.295 
.EM ias.7 4 . 9  
.19s 268.4 - 4 4 . 1  
.2ZO 79.5 -11.9 
1L.40 9.44 5 . 3 4  
.E42 183.7 4 . B  
. I 1 8  200.6 -20.4 
.EL0 1 9 . t  -17.8 
ie.ob 9.10 5.~4 
1.4 
- 5 . 1  
-2.8 
L.06 
1 . 4  
.e  
-2.8 
2 .96  
1.080 103.9 
,690 96 .3  
1.319 9 3 . 1  
8 . 3 1  4.10 
1.080 103.9 
,269 1.143 282.6 552 .8  
,348 1.090 196.4 314.6. 
.511 1.136 348 .4  4 5 3 . 7  
15.40 2/1/1 81.1 3.8 





, 635  
- 1 1 0  
- 1 1 5  
49.5 
. a 3 3  
. l o 8  
, 1 1 1  













1.450 8 5 . 4  
1.4680 93.7 
1 . 5 5 l A  110.8 
1 . 2 4 5  1.845 
1.450 05.4 
1.4650 9 4 . 0  
1.196b 111.1 
1.241 2.190 
1 .450  85.4 






4 1  . 8  
, 119  
1 . 3 6 5  
1.083 
1 9 .  7 




- t . 9  











2a3 .  I 
2 1 . 0  
1 9 9 . 5  
138.20 
2 8 3 . 1  
2 1 . 0  
2 0 0 . 0  
173.00 







.teu , 688  98.0 . 3 4 1  1.038 1 9 3 . 7  378 .0  
1.365 93.0 .381 l.lS8 340.0 4 5 2 . 3  
8 . 3 1  3 . 7 6  15.58 2 / 2 / 1  0 1 . 1  4.0 
a t 4 2  1 0 3 . 1  4.B 
. I19  2 1 1 . 5  -87.6 
.221 18.4 - 1 1 . 3  
%?.OB 9.12 5.114 
1 .4  - * B  
- t . 1  
L.98 
1.060 103.9 
.688 9 7 . 1  
1.391 92.3 
8.87 3.78 
,260 1.143 282.6 35Z.8 
.349 1.004 194.8 381.5 
.SO2 1.119 351.9 450.8 
11.70 t/L/l 8 7 . 1  4 . 4  
.119 
1 . 3 6 5  
1 . 0 7 1  
16.2 
.719 






3 5 . 1  
. I 2 3  
1.342 
1.021 
1 5 . 1  
1 . 2  
- 1 . 0  
- 1 . 7  
824 .0  
- 1 l . L  
- 0 . 1  
-13 .4  
12 .6  
283.1 
I O . 6  
L O 0 . I  
164.30 
. 1 4 0  
,221 
, 3 7 7  
1,581 
1.080 103.9 . L I S  1.143 L82.8 552.0 
.I51 92.3 , 3 0 3  1.041 183.8 411.9 
1.445 00.1  ,518 1.43L 27.5 85.P 










- . e  






2 9 3 . 1  
36 .1  
201.1 
141 -10 
. 140  
, 3 4 2  
, 4 9 3  
1 .660  
.L4L 183.7 4.9 
12.68 B . 7 0  5.34 
,100 264.2 -32 .1  
.lBO 70.5 -22.8 
11.10 0.00 5.00 
.LLl 190.4 L.8 
.23L 304.6 - t I . 5  
.4lL 50.6 - 9 . 1  
1t.BL 10.03 5.00 
,204 ~ 9 3 . 6  - L e e r  
. 3 4 ~  a i . 1  -13.4 
. t z i  iso.4 r.8 
1 . 4  
-1.0 
- 3 . 1  
t .04  
1.430 85 .4  
1.4390 103.7 
2.114A 116.3 






~ .694 99.1 
1.321 94.6 
I 6.31 3.80 
,254 1.150 288.0 548.4 
.344 1.098 198.3 361.4 
.e70 .982 338.6 470.0 
13.55 Z / l / l  18.2 10.6 
1 .442  b l . 2  
1 .4150  90.4 









- 1 1 . 1  
- . 4  
-18.6 














- . 1  
-4 .8  
838 * 3 
101.4 .t41 1.158 293.1 543.9 ,079 1.438 8 8 . 8  
I 8 9 . 3  ,437 1.005 173.8 432.0 ,566 1.443 110.3 
68.6 .397 .e84 00.5 134.5 .$LID 1.207A 111.4 
! $,OS 15.36 C / L / l  69.7 2 l . L  10.5 ~281 10.880 
99.5 ,364 1.061 197.5 324.5 .887A 1.4750 80.1 
, 94.8 ,209 ,671 319.6 501.4 ,694 I.OI2A 91.a 
' 100.5 . r ~ i  i . m   COB.^ m . o  .@or 1 . 4 ~ 7 ~  90.1 









.I -16.8 802.1 ,137 -.s - * 3  55.4 .46S 
-4.8 -11.4 IO2.1 . 3 5 ?  
831.7 -36.1 88.3L t.114 
.4 -16.6 310.0 a 1 4 0  
-1L.9 - 8 O . i  158 .5  ,253 
.i . I  30.0 .zoo 
, 4r.7 -01.0 12.0~ 1.001 
14 8 
8TOPOV'CR T I U E  = 0 D A Y 8  1984 INBOUND 3UINGBY U I S U I O N  DURATION 560 D A I S  
LIAR3 ARRIVAL DATE 2445920 
1 AUG 1984 
V 2 1 2 O t C L 2  RAL SPCCCt 
V 4 I 4 OECL4 R A 4  3PEEC4 
V 6 I 6 OECL6 R A 6  WEED6 
1NC RAP OECLP ETA CERIC 
.136 - 0  -16 .1  316.6 . l a 5  
1.363 .e  1.1 52 .0  .220 
. 9 i o  -11 .2  -52 .2  ~62.1 . e t a  
11.2 30.0 -59 .4  83.1L 1 . 4 9 9  
----I . . . . .
LAUNCH A R R I V E  EPEE01 
O C P A R T  OWN681 SPEED3 
IUNGBY RETURN #PEE05 
PRnm 
R A l  
RA3 


























_ -  




- . 4  
- 3 1 . 1  
52.9 
4.33 
- .4  
- 3 2 . 0  
- 5 1  .8 
4 . 3 3  
.I 




- 3 2 . 2  
-55 .3  





4 .3  
-33 .1  
60.8 
4 .08 




1 3 . 1  
-45 .5  
6 9 . 7  
4 .06  
3 3 . 1  
-34.5 
-64.0 




4 . 3 2  
- 3 5 . 3  
-29.1 
-11 .7  
3 .51  
- 3 5 . 3  





-22 .1  
3 . 5 1  
- 2 1 . 1  
-32.6 
- 2 4 . 2  
5.63 




- -- ___ - - 
I i v 1 PSI i ECCEN 
I 3 V 3 P S I  3 ECCEN 
1 5 V 5 P S I  5 ECCEN 
OVA EVA_- DVO--EVR - 
1.8  1.082 99.2 .e24 
-2.1 '891 99.8 .353 
8 . 0  1.213 95.2 ,193 









e/ % / e  




























- A  




P S I  2 
P S I  4 







I - - -_ 
4-5650 4-5920 , 113  
4-5920 4-6015 .2  ,184 
































2 .2  
-2 .2 









































4 .04  
-1.8 
- t . 3  
-3 .4 
4.06 
-1 .8  







1 . 0 8 1  
,694 
1.276 




6 . 5 1  






































1 . 4 1  




99.e ,224 1.111 304.9 531.3 
99.5 ,346 1.093 199.0 349.9 
93.9 .192 .a19 335.2 508.S 

















~ 9 4 0  
* 119 
. T i 1  
82.5 
- 9 5 1  
,119 







. T i 7  
.?le 
7 5 . 1  
,916 
* r o e  
. ? lo  
68.1 
.E840 
. 5 8 i A  
.534 

















.4WA 91 .4  















.446A 93 .1  
.414D 91.1 
.023A 93.2 
.? lo  ;.Ora 
1.368 ,136
.O - 2  -16.7 1 . 1  316.8 4 5 1  
I ,916 3.4 12.3 210.1 
11.1 13.3 57.4 98.10 
. I 4 5  
* 192 
,130 
* 1 so 
.191 
1.815 
. I 5 0  
. la1 
. l e i  
1.614 
. 1 5 ?  
,186 
,110 
1 .463  



















. l oo  







. I 9 0  
~ 1 9 3  
. i l l  




1 ,578  
,192 
.le9 
. l  7 0  
1.135 









98.2 .211 1.184 310.9 131.2 
99.5 -346  1.098 199.0 35t.O 
93.6 . l e 3  .E11 536.4 518.3 
3.62 12.58 2/1/2 50.8 10.8 
98.2 .211 1.184 310.9 53 i .2  
99.4 ,315 1.099 198.8 354.6 
3.81 11.65 2/1/1 50.8 55.3 













-.4 -11.4 322.8 
.e 1.8 44.3 
-10.4 - 5 4 . 5  163.1 













- . 4  -17.4 322.6 
.3 2.1 4 1 , s  
3 . 1  16.9 211.1 
12 .7  56.3 101.30 
-1.e -19.2 320.4 
.4 2.6 31.8 
3.1 22.5 210.0 







91. l  .Pi?. 1.193 317.0 W!7.2 
99.2 ,344 1.096 198.5 359.3 
92.5 . i l l  .E69 543.0 525.7 
3 . 8 0  11.56 t / l / Z  46.6 61.1 
99.0 .344 1.097 198.1 384.1 
91.9 .118 .e10 341.3 524.7 
3.80 12.51 W1/1 46.6 11.0 
96.1 .eo1 1.202 323.4 525.5 
99.0 .344 1.091 198.1 384.1 
92.0 .115 -861 3 4 6 . 1  533.6 
3 - 0 0  11.53 2/1/2 44 .1  80.4 
96 .1  ,208 1.202 323.4 523.5 
98.3 .548 1.090 196.4 314.1 
90.3 -112 ,869 551.6 532.1 
95.0 .206 1.210 330.1 920.1 
98.1 .345 1.094 191.3 369.4 
91.4 .lY2 .E81 350.6 541.0 
3.82 1 1 . 5 1  t / l / P  41.9  91.9 
92.5 ,202 1.225 345.0 514.4 
91.6 .349 1.084 194 .1  381.8 
90.1 .114 -811 359.5 S34.1 
3.18 11.85 1/2/2 41.1 106.0 
88.2 .204 1.235 10.1 149.1 
98.6 .430 1.020 191.1 289.8 
110.5 .381 .862 212.5 584.6 
4.65 14.93 l/l/Z 33.3 152.0 
9 1 . 1  . t i e  1.193 s i1 .0  5er.e 
4.13 w . 9 3  e / i / i  44 .1  04.e 
. ,143 -1.1 -19.t 518.4 
1.361 .I 3.5  34 .1  
' .PO8 -10.1 -17.0 1 5 9 . L  
I 1 C . 1  10.0 -51.5 110.20 
I ,149 -1.6 -13.8 334.3 
1.361 .I 3.5 34.L 
I .eo3 4 . 1  m . 4  1 0 r . o  
13.3 0.8  9 5 . 0  108.10 
4-5860 4-9920 . I 5 2  231.9 
4-1920 4-6092.1 . l a 0  264.6 
4-609L.l 4-6240 . l e 1  60.3 
11.35 1.88 
4-1660 4-5920 . I 5 2  231.9 
4-5920 4-6099.8 .194 268.4 
4-6099.6 4-6240 .222 38.5 
11.66 6.20  
4-SS90 4-5920 .192 244.4 
4-1920 4-6095.9 . l e 1  266.4 




.018A 91.1 .?lo 1.141 
.452A 9 4 . 1  
,4680 93.8 
.O18A 91.6 
.219 L . 4 8 1  
1 .749 -2.8 -23.8 334.3 
1 1,566 4 .1  L 5 . 1  P 7 . 9  
I .PO4 - 1 L . 8  -58 .0  1 5 1 . 5  
1.459A 95.0 , 1 5 3  -6.6 -31 .3  34311 
1.4110 92.4 1.361 .E 5.9 30.6 
1.017 89.8 .SO3 4.6 33.0 206.1 
1 . 5 9 5  1.642 14.4 8 .1  55.3 111.90 
1.4131 96.1 . I S 9  8 . 1  19.4 323.0 
1.4620 95.8 1.564 - .9  - 5 . 1  26.8 
1.216 4.186 18 .9  10.1 48.3 122.80 
1.461A 91.1 .?e4 8 . 8  1.8 3 3 5 . 1  
l.45oD 10.5 1.534 .1 .3  54.8 
1.190 6 9 . 9  .SO5 -3.9 -6.9 110.6 
77.5 11.1 -36.6 123.10 
i . 0 ~ ~  81.1 ,008 0.6 41.0 10r . i  
.303 1.395 51.0 336.6 50.5 89.4L  
4-5110 4-5920 .113 166.2 
4-5920 4-6105.1 .119 211.6 
4-6105.1 4-6270 .e22 63.5 
12.10 8.10 
4-5140 4-5920 -101 202.1 
4-5920 4-6049.8 .225 212.2 





4 - 5 7 4 0  4-5920 
4-5920 4-6082.4 
4-608Z.4 4-8300 










. L O 1  202.1 
-161 262.1  
-193 89.4 
11.43 1.40 
88.2 .E04 1.235 10.1 149.1 
99.4 -372  1.013 196.8 318.2 
103.0 .E78 -860  292.9 581 .1  
4.13 12.91 1/1/2 33.6 150.1 
88.2 .e04 1.259 10.7 149 .1  
99.5 .346 1.098 199.0 349.e 
91.4 . e l?  .816 316.4 516.4 
3.83 12.00 1/1/2 33.8 146.4 
1.481A 91 .1  
1.4120 19.0 
1.110 1 6 . 9  
,691 4.129 
1.481A 91.1  
1.4180 87.I  
1.066 81.1 
1.611 2.411 
.re4 2.8 1.6 
I 1.355 . I  .6 
1 ,910 -L.l -6.6 
I 39.2 342.8 36.3 
. r e 4  L . 8  1.8 
' 1.366 .I 1.1 
.e15 -.(I -3.4 
31.1  342.9 ~ 9 . 3  
335.1  
1 1 . 7  
174.1 
102.70 
3 3 5 . 1  
4 5 . 6  
181.C 
l28.OD 
. l o 9  191.6 
.180 263.9 
,186 98.1 
11 .49  1.43 
88.5 -201 1.233 20.8 149.1  
99.L .344 1.098 198.5 359.1 
3.80 11.01  1/1/2 33.2 148.8 
98.7 ,216 .m 320.1 519 .1  
1.480A 91.3 ,163 2 . 3  - . I  336.5 
1.013 8 0 . 6  .922 .f! -2.8 169.5 
1 .148  1.901 29 .0  3 4 1 . 1  I¶.? 139.20 
i .4160 39.9 i .ser .4 r.1 31.4 
,125 195.1 
. I 8 0  265.L 
-189 103.0 
ii.6r 1 .50  
84.8 .e13 1.226 3b .1  150.6 
98.9 .344 1.096 191 .9  365.6 
96.6 .e21 .e81 32 i .O  583.0 
3.60 12.18 1/1/2 33.5 151.4 




,160 2.0 - 1 . 1  356.4 
1.361 - 5  3.9 31.2 
.928 e 6  - 3 . 8  196.1 
26.6 841 .8  23 .3  145.40 
UAR3 ARRIVAL DATE = 2445930 I 1 1  AUG 1984) . __- .. . . -. __ - . -__ 
, 4 5 2  63.8 
.4140 9 4 . 1  
.610A 111.3 
,240 t .432  
,125 
1 .361  
1.066 
l 8 , 3  
* 125 
1 .352  
1.135 








. 1 3 3  
1 ,368  
I . 931  
1 12.1 
9 I 3 3  
1 .331  
,911) 
139.4 
- ? % ?  
1 .2 
I L . 5  
-1.8, 
3 t 4 . 2  
1 * 2  
. l  
- 3 . 6  
3 t3 .6  
1.0 
- .2 
- . I  
354.4 
1.0 
. I  
- 1 . 4  
338. 1 
. I  
- . l  
3 . 1  
17.8 
- I t . ?  






- 1 1 . 6  
-1 .5 
-10.0 





- 1 1 . 8  
- . ?  
6.6 
60.6 
- 1 r . 5  
e71 .1  
26.2  
roo. 2 
112 .20  
111.1 
3 1 . 6  





141 .50  




2 9 1 . 0  









4 - 5 8 2 0  








4-1950 ,248 184.4 ¶ . l  
C 4-6110 , 220  1 6 . 9  -17 .5  
1 2 . 4 1  9.39 9 . 4 1  
4 - 6 i o 3 . a  . i m  205.4 -ee.o 
1 . 5  
.I 
- 2 . 1  
3.04 
1 . 5  
-2.0 
-3 .1  
3.04 
1.1 
-1 .8  
-3 .2  
2.86 
1 . 3  
-2.0 








1 . 3 6 1  

















104 .2  
100.3 
9 2 . 7  
5 . 9 1  
104.2 
95.3 




94 .8  
4.00 
102.1 











, 2 7 5  
,316 
. I 0 1  

















1 ,141  
1.044 
1 . 4 1 3  
P / i ? / l  
1.148 
1.101 
. o r 9  









2 6 1 . 1  
200.4 
550 I 1 
98.8 
281 * I  
109.0 














551 .8  
318.4 
451.8 
4 . 2  
151 .8  
403.8 
84 * e  
8.2 
5 5 3 . 5  
359.2 































43 .8  
4-5930 - 
4-6128.8 . Z O O  1 8 1 . 6  -29 .8  
12.70 9 . 6 1  1.41  
8 4-6310 ,325 4 2 . 1  -13 .1  
,452 83 .6  
,4310 102 .1  













4-6016 .4  
- 4  4-6190 
.223  101.0 3 . 0  
,191 259 .0  - 5 0 . 0  
,188 16.3 -23 .0  
1 1 . 9 1  9.09 5 .03  
.440 05 .5  
.4210 106.4 
.499A 114.2 
. s o 1  10 .147  
,203 191.6 1.3 
, 191  251.9 -30.0 
. t i s  Io. ,  -43 . r  
l 1 . ? 3  3 . i 2  4 . 1 3  
,432 8 1 . 1  
-1940 8 4 . 4  
A O S A  101.3 
,448 t.ws
1-1650 4-5930 





l r r . 8  




- e S . O  
-6.8 
4.13 
. I  - 1 1 . 8  291.0 
. l  .3  5 4 . 1  
-4.4 -18.L 194.0 
,4  - 1 9 . 1  $O¶,S  
- . 1  - .9 5 0 . 1  
3 .1  10.9 toe.? 
I ? . @  18.3 92 .m 
a3r.i -40.3 66.7~ 
1.6 1.010 101.4 
-2.0 .E39 89.0 
- L . 4  1.281 10.2 
t . 8 1  6.22 11.11 
,240 1 . 1 S S  e93.0 
-419  1.006 118.6 
.318 ,816 83.3 




0 . 5 4 1  
eo4 .1  
257.T 










1.1  1.015 100.1 .e29 1.162 L96.8 
-1.8 . 7 0 5  lOt.0 ,353 1.104 204.1 
-6.9 1.283 96.9 ,206 ,809 330.9 
e.80 6 .21  4.15 %reis  w i i i  72.6 












1 .361  
.Ob25 
11.9 




































STOPOVER TIME 8 0 D A Y 8  W138ION OURATION 3 560 CAYS 
WARS ARRIVAL DATE 5 2 1 4 5 9 3 0  
1 7  AUG 19P4 
I 1 V 1 PS1 I ECCEN SMA THE11 THETZ PERIH APHEL P31 2 V 2 I 2 OECL2 R A E  8PEECP 
I 3 V 3 PSI 3 ECCEN 3HA THE13 T H E T I  PERIH APHEL P31 4 V 4 I 4 OECL4 R I A  8PEEC4 
I 5 V 5 PS I  5 ECCEN 3HA THET1 THE16 PERlH APHEL P31 6 V 6 I 6 OECL6 R A 6  8PEEC6 
OVA EVA OVO -EVR TYPE SUN A 3UN R KAPPA - A  E 1NC RAP OECLP ETA CERIC 
- 1 . 9  .622 63.7  .46U ,984 172 .5  440.5 , 5 3 2  1.437 112.8 1.321 . I  .I 8 6 . 2  ,510 
- 1 . 0  1.188 8 4 . 8  ,4211 .730 113.8 164.1 ,4190 1.041A 101.2  ,779  - 4 . 0  - 1 2 . 1  179 .8  . l ! I l  
2 . 6 4  6 .25  6.15 13.7U 2 /2 /1  6 5 . 7  58.9 17.1  ,231 6 . 7 3 2  172.0  344 .8  - 7 . 9  9 3 . 6 0  1.326 
1984 INBOUND SWINGBY 
i.e-i.oeo 09.1  . Z I R  1 .170  304.7 541 .0  ,913  1.428 0 9 . 7  .740 .o  - 1 7 . 8  313 .0  . i s 4  
- - 
LAUNCH IRRIV<<PEEOl' R A I  OECLl 
D E P A R T  OWNGBY EPEE03 R A 3  OECLS 
8WNGBV RETURN 8PEEO5 R A 5  OECLS 
4-5650 4-5930 ,170 210.8 - . 2  
4-5930 4-6158.6  ,216 317.6  -21 .3  
4-8158.6 4-6210 .510 4 9 . 3  -2 .1  
13.28 10 .44  4 . 2 9  







e l 5 7  217 .3  
.193  257 .9  




5 5 . 3  
4.13 
* a  
- 3 0 . 0  
-56 .0  
4 . 1 3  
3 . 6  
-30.0 
- 5 8 . 9  
4 .Ol 
3 . 6  
- 2 9 . 9  
61 .1  
4 .Ol 
10.3 
- 2 9 . 9  
-61. 1 
3.95 
2 . 1  1.085 9 8 . 0  -212 1.171 310.9  537.1 .9ZI 1.427A 9 0 . 6  ,744 - a 4  -18.3 319.1 *137 
- 1 . 8  . I O 6  101.9  .350 1.106 204.1 350 .3  ,716A 1.4930 8 7 . 5  1.368 - . e  - 1 . 1  4 5 . 6  , 1 9 4  
7 . 2  1 .276  9 3 . 6  .183 .871 336.4 118 .2  ,712  1.031A 9 4 . 7  ,908  - 1 0 . 6  -54 .7  162 .5  a 2 0 3  














4-6092 . t  
4-6240 
.157 217 .3  
.193  258 .2  
,190 70.6  
11 .11  8 . 2 2  
.146 223 .8  
. I 9 1  258 .9  
. I 8 6  6 9 . 5  
1 1 . 0 1  8 . 0 7  
-146  223 .8  
el91 259 .6  
,189  6 7 . 2  
11.03 6 . 0 5  
2.1 1.085 9 8 . 0  
-1 .8  ,706 101.8 
- 7 . 1  1.217 9 3 . 2  
2 . 9 0  6 .31  4 . 0 9  
2 . 6  1 .089  9 8 . 9  
-1 .8 .IO6 101.6  
- 1 . 2  1.276 92 .5  
2 .98  6 . 3 9  4 . 0 6  
,212 1.177 310.8 
.349 1.106 204.0  
.183 . e73  339 .1  
11 .66  2 / l / l  59 .8  
,206 1.185 317.3  
.348 1.105 203.1  
,177 .E69 343.0  
1 1 . 5 1  2/1/2 51 .0  




5 3 3 . 4  
318.5 
525.7 












6 7 . 4  
1.427A 9 0 . 8  -744 
1.4920 6 8 . 4  1.369 
1.032A 9 4 . 9  .909 
1 .685  2 . 0 2 1  72.4  
1,429A 9 1 . 7  .746 
1 .4900 8 9 . 6  1 .369  
1.022A 93 .0  .DO5 
1.708 1 . 9 3 9  72 .9  
I.429A 9 1 . 7  -748  
1 .4880 9 0 . 9  1 .369  
1.023A 93.2  -906 
1.688 1.803 74.1  
- . 4  -18.3 319.7 .137 
- . 2  - 1 . 1  4 3 . 0  . l o o  
3 . 7  1 7 . 9  211.5 ,122  










-1 .0  -19 .8  325.6  .141 
- . e  - 1 . 4  3 9 . 3  ,186 
3.9 23.2 210.4 .111  
14 .1  53.7  104 .10  1.604 
-1 .0 -19 .8  325 .6  ,141  
- . e  - 1 . 8  35 .7  -189 
-10.6 - 5 7 . 1  1 1 9 . 1  .100 
l t . 4  - 5 4 . 8  107.40 1 .355  
2 . 6  1 .089  9 6 . 9  ,206 1.185 317.3 135.4 
- 1 . 1  ,705 101 .4  ,348 1.104 2 0 3 . 2  363.3 
7 . 4  1 .277  9 1 . 9  . lY6 .e70 3 4 7 . 3  524.7 
5 . 5  1.093 9S.8 .e01  1 .192  323 .9  529 .9  
- 1 . 7  .705 101.4 .348 1 .104  2 0 3 . 2  363.4 
- 7 . 5  1 .276  9 1 . 9  .173  .E67 3 4 6 . 1  533 .6  
3.11 6.S2 4 . 0 4  1 1 . 5 4  2/1 /2  5 1 . 5  8 0 . 4  
t . 9 8  6 . 3 9  4 .04  12.51) w i / i  $ 5 . 0  71.0 
a141 230.5 
,190  259 .8  
1 1 . 1 0  7.99 
,153  238.9 
,190 2 6 1 . 3  
.194 6 7 . 3  
11 .48  8.10 
. l e 9  68.4 
,955 1.432A 9 2 . 5  ,751 - 2 . 1  -01.2 3 3 1 . 8  ,146 
,720  1.4860 9 0 . 9  1 .369  - . e  - 1 . 6  3 5 . 6  .189 
.717 1.018A 9 1 . 3  ,903  4 . 1  2 6 . 8  2 0 8 . 2  .108 
6 4 . 8  1 ,687  1 .672  73 .4  12.2 5 2 . 5  106.60 1 . 4 I l  
,963  1.458A 9 3 . 2  .Y54 - 4 . 3  - 3 1 . 4  3 3 9 . t  ,161 
.717 1.4640 92.L 1 .369  - , 4  - 2 . 8  3 2 . 3  ,194 
,716 1.017 89.8 .903  4 . 6  33.8 206.0 .ill 






















- - - _- 
4-5610 4-5940 
4-5940 4-6103.3  
4-6103.3  4-6170 
4-5010  4-5940 
4 - 5 9 4 0  4-6121.9  
4-Oi27.9 4-6170 
4-5620 4 - 5 9 4 0  
4 - 5 9 4 0  4 -6010 .9  
4-6OIO.S 4-6180 
2 4 . 7  
- 2 9 . 8  
- 6 4 . 0  
4.08 
2 4 . 7  
- 3 4 . 4  
6 9 . 4  
4 .OB 
- 3 9 . 2  
-28 * 7 
- 1 1 . 1  
3 . 5 7  
-39.2' 
-50.0'  
- 1 7 . 3  
3.51 
5.6 1.096 94 .7  -197 1 .199  330.8 526.7 
-1.6 ,703  101 .1  ,348 1.101 202.4  368 .6  
- 7 . 9  1.276 9 1 . 4  .172 ,867 350.5 541 .0  
3.38 6 . 7 8  4 . 0 2  1 1 , s )  2/1 /2  1 0 . 9  9 1 . 9  
, 1 5 3  238.9  
.191 267 .9  
-230 4 6 . 5  
11.53 8 . 1 5  
,101 195.1 
. 2 5 1  271.2  
,526 6 0 . 9  
1 2 . 7 6  9 . 1 9  
5 . 6  1 .096  94 .7  ,197 1 .199  330 .8  526.7 
- 2 . 9  ,694 99 .7  .3S2 1.085 198 .9  383.8 
9 . 7  1 .277  88 .8  -172  .E67 8 . 3  179 .8  
3.38 6 . 7 8  4 . 0 6  12 .92  2/2 /1  5 0 . 9  9 0 . 0  
-2 .6  1 . 0 9 9  88.0  ,193 1 .217  1 2 . 7  157 .6  
- 1 . 9  ,629  1 0 1 . 5  , 4 7 1  ,993 1 9 3 . 5  277 .9  
- 5 . 0  1.263 1 1 4 . 4  .437 ,860 264.6  584 .1  
3.17 6 . 9 7  5 .62  16 .24  1/1/2 4 1 . 5  153.0 
.963  1.436A 
.TO3 1.4680 
-7180 1.017A 
6 4 . 6  1.141 
,9830 1.452A 
.125A 1 .4610 
.484 1 . 2 3 1  
.9830 1.452A 
,101A 1.4920 
.660 1 , 0 8 4  
32 .1  1 . 0 5 2  
i 3 . i  . e ir  
9 3 . 2  .754 - 4 . 3  - 3 1 . 4  
9 6 . 1  1 . S 6 5  1 . 0  5 . 8  
3 0 . 0  .BO3 - 1 2 . 1  - 5 6 . 1  
1.866 6 2 . 9  1 6 . 1  - 5 1 . 2  
339 .2  .161 
27.8 .e30 
149.2  , 2 2 3  
116.80 .988 
3 3 3 . 2  . l e 9  
5 3 . 6  - 5 2 6  
170.6  -599  
85.7L 1 . 6 9 4  
335.2  . I 6 9  
s 5 . 7  . e39  
177.1  - 1 8 4  
113.40  t . l 5 4  
9 1 . 1  .783 3.1 4 . 3  
6 6 . 3  1.323 - . I  - . e  
6 6 . 0  .904 - 4 . 9  - 7 . 0  
8 . 7 8 9  5 6 . 6  385 .6  5 6 . 0  
9 1 . 1  ,763  3.2 4 . 3  
8 2 . 8  1 .584  - . l  - . 6  
3.618 32.9  3 4 5 . 0  3 1 . 3  
7 9 . 3  ,912  - 1 . 3  - 5 . 1  
,101  195 .1  
.199 258.4 
.239 8 3 . 6  
11 .39  7 .82  
- 2 . 6  1.099 8 8 . 0  $193 1 .217  1 2 . 7  157 .6  
- 1 . 9  ,101 102.1 .361 1.096 203.4 332.5 
- 3 . 3  1 .275  100.1 ,244 .e72  303 .9  579 .2  
3.57 6 . 9 1  4 . 2 5  lZ.37 1 /1 /2  4 1 . 5  148 .8  
,101 195.1  - 3 9 . 2  -2 .6  1 ,099  88.0  ,193  1 .217  12 .7  157.6 .9830 1,452A 95 .1  .763  3.2 4 . 3  333.2 ~ 1 6 9  
,196 257.7  -30.0 - 1 . 8  .705 1 0 2 . 0  .354 1.103 204.0 342.8 ,713A 1.4940 6 5 . 5  1 .367  - . l  -.8 50.8 . e 0 9  
.EO9 8 7 . 5  -20.1 -3 .2  1.277 9 8 . 4  .228 ,874 311 .6  577 .4  .677 1 .072  8 0 . 5  -914  - . 6  - 4 . 4  179 .6  e 1 6 5  
1 1 . 3 0  7.73 3 . 5 7  3 .17  6 . 9 7  4 . 1 6  12 .12  1 / 1 / 2  4 1 . 5  147.4 4 0 . 6  1 .580  2.880 30.7  344.5 26.2 1 2 2 . 5 0  2 . 5 9 5  
-2 .1  1 .096  86 .3  .196 1.214 2 3 . 0  157 .7  
- 1 . 8  .706 101 .6  .348 1.105 203.7  358 .2  
- 3 . 4  1 .282  9 6 . 8  .e17 ,682  319 .9  519.6 
3 .56  6 . 9 6  4 . 0 7  12 .06  1/1/2 40.8  146.9 
.lo8 192.7  - 2 9 . 7  
.192 258.8 - 3 0 . 0  
.168 9 8 . 5  -23 .9  
11 .25  7.69 3.63 
-124  191 .4  - 2 2 . 6  
,190  260.1 - 2 9 . 8  
.190 103 .0  -23 .7  
11 .37  7.61 3.11 
I__ _-_- - - - - 
,9760 1.412A 9 5 . 2  .761 2 .6  1 . 5  334 .2  . i 6 9  
. I 2 0 1  1.4910 8 9 . 5  1 .369  - . e  - 1 . 4  3 9 . 5  -188 
,890 1 .073  6 0 . 6  . 9 2 l  .e  - 3 . 0  1 8 9 . 3  ,160 
59.1 1 .707  2 . 0 1 6  27 .1  342.7 2 2 . 5  139.40 1 .734  
.BIZ0 1.451A 9 5 . 2  ,158 2 .1  - . 6  3 3 4 . 2  a189 
,719 1.4670 9 1 . 2  1 .569  -.3 - 1 . 9  31.8 . I 9 0  
,690  1.064 79 .8  .926 - 6  - 3 . 7  198 .6  -170  
6 9 . 8  1 .672  1 .759  2 4 . 7  342 .6  1 8 . 9  1 4 7 . 0 0  ).E70 
iUG 19641 __ . 
- 1 . 6  1.091 8 4 . 5  ,202 1.207 3 4 . 0  158.7 
- 1 . 1  $705 1 0 1 . 3  .348 1.103 203.0  364.5 
- 3 . 4  1 .266  9 6 . 8  .E22 ,887 3 2 0 . 6 . 5 8 3 . 1  
3 .57  6 .97  4 .04  12 .19  1/1/2 4 1 . 2  151 .4  
- M A R 8  ARRIVAL DATE = 2445940 (27 A 
,254 1 6 5 . 2  5 . 1  1 . 7  1 .059  104 .7  ,279 1.140 280.4 562.5 .622 1.456 6 1 . 6  . I S 2  1 . 2  - 1 6 . 1  2 T 3 . 0  . I 5 3  
.204 260.6  - 2 3 . 1  .2  ,711 102.8 ,356 1.102 205 .8  376.0 ,710  1.4910 9 4 . 7  1 .370  - 2 . 1  -13.2 2 9 . 1  ,221 
- 2 2 1  78.9  -17 .4  - 2 . 1  1.368 9 2 . 7  .386 1 .165  310 .2  451 .6  .116 1.6111 111.3 1.066 - 1 . 5  -13 .0  200.2  ,372  
13.13 9 . 9 0  5 . 5 5  3 . 2 3  8 .64  4 . 3 5  15.66 2 / l / l  109 .2  4 . 2  4 6 . 2  1.235 2 . 4 5 1  1 7 . 6  3 2 5 . 2  5 . 1  171.60 1 . 7 9 3  
. 2 5 4  165.2 5 . 1  
,204 281.3 - 3 1 . 4  
,317  6 3 . 2  - 1 3 . 9  
1 3 . 1 4  9 . 9 1  5 . 5 5  
1 . 7  1.059 104.7  .279 1 . 1 4 0  280.4 562.5 
- 2 . 4  ,678 9 8 . 3  ,374 1.050 194.3  408 .5  
- 3 . 1  1 . 4 4 0  82.3 , 502  1.403 23.2 84.7  
3.23 6.64  4 . 3 6  17 .99  2 / 2 / 1  1 0 9 . 2  8.1 
,822 1 .458  6 1 . 8  .732 1 . 2  - 1 6 . 1  2 7 3 . 0  .111 
.656 1 .4430  102.2  1 .354  .I 2 . 2  37,6 ,317 
,6990 2.107A 115.5  1.132 - 3 . 5  - 1 7 . 5  202 .1  .478  
t 9 . 9  .600 3.677 5 3 . 4  324.2  3 2 . 7  124 .60  1 . 7 2 6  
.227 191 .7  3 . 0  1 . 6  1.064 103.0 e258 1 . 1 4 8  286.2 5 5 8 . 5  . )SI 1 . 4 4 2  8 3 . 8  .735 1 . 0  - 1 6 . 5  282 .3  ,140  
,222 2 5 4 . 4  - 2 6 . 1  - 1 . 8  a713 1 0 4 . 9  ,373 1.106 E08.6 328.1 .894A 1.5190 6 1 . 8  1 .366  -.3 - 1 . 7  5 7 . 3  . e 5 9  
.259 6 8 . 4  - 4 3 . 6  -8.0 1.298 9 1 . 4  ,250 ,921 3 2 1 . 3  484 .8  ,691 1.150A 105.5 .950 5 . 2  1 3 . 6  2 0 1 . 1  ,234 
1 2 . 8 6  9 . 6 9  s . i i  e . 9 7  0.38 4 . 1 9  13 .09  z / i / i  100.4 2 8 . 4  4 3 . 2  ,897 2 . ~ 7  70 .3  3 1 . 1  64 .0  6 0 . 5 ~  1 . 5 3 9  
4 - 5 6 2 0  4-5940 







4-6146.2  4-6190 
4-5640 4 - 5 9 4 0  
4 - 5 9 4 0  4-6079.1 
4-0079.1 4-6200 
,227 191.1  3 . 0  1 . 6  1.084 103.0 .e58 1.146 286.2  1 5 8 . 5  . 8 5 1  1 . 4 4 2  83.6 
-213 t94.8 - 2 1 . 8  - 2 . 1  ,660 94 .9  .392 1 . 0 2 3  187.8 418 .7  ,622  1.4250 1 0 5 . 6  
, 3 7 4  50 .9  -10 .2  - 2 . 9  1.358 75.1  ,106 1.065 54 .2  106 .5  .E330 1.497A 113.7  
1 2 . 6 4  9 . 8 1  5 . 1 1  2 . 9 1  8.38 4.57  16.43 2 / 2 / l  100 .4  13.0 11.9  .430 9.679 
,735 1.0 - 1 6 . 5  2 8 2 . 3  .140  
. 0 2 5  - 4 . 3  - 1 9 . 0  199 .6  ; 4 O I  
.344 . 4  1 . 3  41 .9  .3?1 
75.6  330.2 74.9 90 .70  3 .736  
~ 2 0 5  198.2  1 . 3  1 . 6  1.069 101.6 .241 1 . 1 5 3  292.1 5 5 4 . 4  . E 7 5  1 .431  8 1 . 5  
,216 2 5 3 . 6  - 2 6 . 6  - 1 . 7  .?16 104 .6  -368  1.114 209.4 338.1 .706A 1 .5220 8 3 . 8  
,230 70.6 - 4 6 . 3  - 7 . 5  1 .290  96.1 .226 ,903  326.0 491 .7  ,699 1.107A 101.2 
12-20 9 - 4 1  4 . 1 1  2.81 6.22  4 . 7 0  1 2 . 5 4  2/1 /1  9 1 . 6  31.7 4 8 . 5  1 . 1 3 4  2 . 5 3 4  
.738 . I  - 1 6 . 7  P91.5 .133 
.389 - . 4  - 2 . 1  5 4 . 3  . e30  
,936  4 . 4  1 1 . 8  2 0 ¶ . 6  e191 
74 .3  24.1 60 .4  86.4L 1 . r 4 0  
.205 198.2  1 .3  1.6  1.069 1 0 1 . 6  .241 1,153 292.1  5 5 4 . 4  .675 1 . 4 3 1  8 5 . 5  
.223  302.3  -26.8 -2 .1  .648 9 2 . 5  .407 1.008 1 8 3 . 1  425.5 .598 1 .4190 101 .6  
.409 4 6 . 2  - 7 . 0  -2 .3  1.285 71.4 .361 .885 19.6  130.9 .SI20 1.206A 1 0 9 . 9  
1 2 . 4 0  9 . 5 9  4 . 7 7  2.81 6.22  4 . 6 2  14.86 2/2 /1  9 1 . 8  2 5 . 2  1 1 . 5  .359 10.005 
,738 . 7  - 1 6 . 1  291 .5  . 1 3 3  
.338 ,3 1 . 0  54 .4  .409 
.924 - 4 . 3  - 1 8 . 7  194 .9  . 3 3 2  
3 5 . 6  333.4 - 4 3 . 9  65.7L 3 .229  
,166  204 .7  .2 1 . 7  1.074 100.3 .228 1.159 298.1  510.5 -695 1.424 6 6 . 9  
-216 2 5 3 . 4  -28 .4  -1 .6  .720 104 .7  .382 1.116 209.8  342.9 .713A 1.5230 6 5 . 5  
,213 11.7 -50 .1  - 7 . 3  1.284 9 4 . 9  .e06  .689 330 .5  500.0 . 7 0 5  1.0721 9 9 . 0  
11 .66  9 . 1 4  4 . 5 0  2 . 1 3  6.15  4 .65  12.14 Z / l / l  83 .7  36 .0  110.6 1 .327  t . 3 3 3  
.742 .4  
1.371 - . 4  
.924 4 . 1  
73.0 2 1 . 3  
- 1 6 . 6  300.2 . I 2 8  
- 2 . 5  50.9 . e 1 3  
12 .7  1 0 9 . 2  -166 







. l o 6  204.1 . 2  1 . 7  
.235 306.1 -25.0 -2.0 
-439  4 5 . 0  -4 .4  - 1 . 1  
1 t . 3 3  9 . 6 0  4 . 1 0  t . 7 3  
.169 211.1 -.3 1.0 
. e l9  253.6 -28 .6  -1 .7  
11 .69  8 . 9 8  4 . 2 8  2.71 









100.3 .228 1.159 296.1 510 .5  ,695 
9 0 . 5  ,421 .997 180 .6  4 3 0 . 7  , 5 7 7  
6 9 . 0  ,370 ,797 97 .0  149 .8  .SO20 
5.10 13.61 2/2/1 8 5 . 7  4 0 . 5  1 4 . 9  
99.1 ,217 1.186 304.3 546 .6  .913 
104.8 .366 1.114 209.4  336.6 ,706A 
95 .1  .193 ,672  327.3 l l 2 . 5  .103 
' 1 . 7 0  13.01 L / l / i ?  76.4 61.1) 59.0 
1 .424  66.9 
1.4170 1 0 9 . 2  
1.091A 101.3 
,311 7.689 
1 .419  68.2 
1.5220 8 3 . 8  
1.0401 9 6 . 1  
1.132 t . 0 3 0  
.74e  . 4  - 1 8 . 8  300.2 . lea 
1 . 3 3 3  .3 . 9  5 9 . 6  ,439  
, 6 5 1  - 4 . 1  - 1 6 . 9  1 6 8 . 3  .e79  
159 .3  331.9 -20.4 67.1L t . 0 8 2  
-19 .0  306.L ,127  
- 2 . 1  5 4 . 3  ,230 
-12 .9  180 .7  .Le9 
-60 .7  61.4L 1 , 1 6 6  
.1e7 
. 1 4 2  
,746  
.eo$ 
. I45  .o 
1.369 - . 4  
.910 - 1 1 . 8  
19.1 34 .6  
4-5610 4-5940 . la9 211.1 -.3 1.8 1.019 99 .1  .P i7  1.100 304.3 546.0 .913  1 .419  88 .2  .145  .O -19 .0  3 0 6 . t  
4-1940 4-6062.8 .e14 2S8.3 - t 8 . 3  - 1 . 6  ,721 104.8 ,359 1.120 209.8 348.4 ,719A 1.5220 86.9 1.372 - . 4  -2 .9 4 7 . 3  
4-9082.8 4-6110 .LO1 71.6 -93.8 - 7 . 3  1.280 9 4 . 0  . l o t  -879  334 .8  SO8.8 .710 1 .0481 9 6 . 6  -915 4 . 0  1 5 - 4  C11.4 
11 .59  8.88 4 . t 8  t . 7 1  6 .10  4 . 6 0  11.08 t/ l / l  78.4 4 8 . t  14 .6  1.481 L.179 12.7 19.1 9 5 . 4  9 4 . 6 0  
. I45  .o -19.0 SO8.t 
, 3 t 6  e 3  -8 64.0  
.799  -3.9 - 1 8 . 7  181.0 
89.7 343 .4  -10 .1  91.10 
,148 -.4 -19.8 315.4  
.a73  - . 4  -3.1 48.1 
.908 -10.9 -91.0 101.8 




, 563  . I e6 . I99  
* 398 
. C O T  
150 
8TOPOVER TIME D 0 OAYS 1904 INBOUND SWINGBY MISSION OURATION 2 500 C A Y S  
MAR3 ARRIVAL D A l E  2141910 
























4-0220 . I 0 6  
let74 




_ -  
R A 1  
RA3 











214 * 5 















-28 .0  
-59 .9  
3.96 
1 1  
1 3  














v 1  
v 3  
V S  






























































P E R I H  
PERIH 
PERIH 













































v 2  
v 4  














I t  
I 4  
I 0  
RAP 
- . 4  
-.I 
4.0 
1 7 . 0  
-.4 
. 3  
-3.5 
349.1 

























174.6 , 2 4 6  
94.30 1.970 
822.0 .130 












4 - 5 0 7 0  4-1940 .143 223 .0  2.0 2.4 1.087 96.8 .e01 1.179 317.2 139.3 ,942 1.417A 90.2 ,711 -.9 -20.8 322.0 e130 
4-5940  4-6092.1 .209 255.4 -27.0 -1.3 .719 104.0 - 3 5 5  1.117 200.9 362.9 .720 1.5140 90.0 1.373 -.I -4 .7  36.4 -193 
*-0092*1 4-6230 ,193 67.4 01.9 7.7 1.277 91.9 .176 .e70 347.2 524.7 ,717 1.023A 93.2 ,906 -11.0 - 5 1 . 3  150.4 .eo3 
11.21 8.45 3.98 2.70  6.10 4 . 4 8  12.83 2/1/1 84.0 77.3 70.7 1.610 1.720 7 5 . 2  14.2 - 5 6 . 4  105.00 1.176 
4-5670 4-5940 .143 2133.0 2.0 2.4 1.087 96.8 .EO1 1.179 Si7.2 539.3 .942 1.417A 90.2 .711 -.9 -20.6 322.0 ,130 
4-5940 4 - 6 1 6 7 . L  .291 323.7 -10.9 -1.9 .613 82.2 -403  .965 171.5 447.1 ,490 1.431 111.2 1.317 . 3  - 0  7 0 . 5  -554 
4-6167aL 4-0230 -154 18.3 .0 .4 1.151 02.1 .469 .692 122.6 170.5 .SO70 1.01OA 91.3 -724  -3.1 -1.7 171.5 e 2 6 6  
13.30 10.62 3.90 2.70 0.10 6.65 13.01 2/2/L 64.0 87.0 18.2 .196 6.322 179.2 311.0 .O 97.6D l.O4Z 
4-5680 4-5940 ,134 229.0 0.2 3.1 1.091 95.1 .195 1.180 324.1 130.0 -954 1.417A 91.0 - 7 5 4  -1.7 -23.5 320.3 -134 
4-5940 4-6092.3 ,209 251.4 -27.7 -1.3 ,719 104.0 .355 1.110 208.8 363.2 ,720 1.5130 90.9 1.373 -.I -4 .7  36.1 $193 
4-0092.3 4-0240 . le3 60.4 -62.4 -7.7 1.276 91.9 ,173 .e07 340.9 533.6 .717 l.Ol8A 91.3 ,903 4.4 30.1 200.9 -110 













- . - 
4-5620  4-1950 
4 - 5 9 S O  4-6139.0 
4-0139.0 4-6160 
a 1 7 7  246.6 38.9 0 . 0  1.095 93.3 ,107 
.205 218.9 -25.7 -.6 .?13 103.2 .355 
,209 6 5 . 5  -07.4 - 8 . 7  1.277 90.7 . I73  
12.32 8.77 4.38 3.56 0.90 4.39 11.70 
1.197 338.7 110.4 
1.107 106.0 374.2 
.e69 SS¶.O 541.0 
2/1/2 60.6 100.0 
,973 1.421A 92.2 
.713 1,5000 93.7 
.719 1.019 88.4 











,928 . 5  
23.7 343.0 
.753 1.9 
1.3V2 - .9  
.e34 .9 
22.0 843.0 
-42 .0  3 4 5 . 5  
-0 .7  30.2 
30.0 206.3 
47.4 110.60 


















, 4 0 4  
8,475 
,109 108.2 -32.0 
,312 254.1 -20.1 
..93 96.1 -23.0 
11.30 0.17 3.63 
. i 2 3  I88 .5  -24.0 
,209 251 .4  -27.7 
-193 102.7 -23 .2  
11.43 6.24 3.70 
,140 109.0 -19.5 
,207 250.8 -27.2 
.lo6 109.3 -22.0 
11.04 6 . 4 1  4.00 
.235 192.5 2.9 
.e17 280.1 -30.2 
,380 $1.0 -10.3 
13.07 9.90  5 . 2 3  
-_ 
-2.0 







I 1.092 00.2 e189 
.Ti?¶ 104.3 ,317 
1.202 97.2 .220 
1 6.60 4.54 12.10 
1.007 04.4 .195 
I ,719 104.0 .355 
1.286 97.0 ,223 
I 0.59 4 .40  12.21 
1.201 24.4 16S.2 
1.119 209.1 356.0 
.E81 310.2 579.9 
1/1/2 49.3 149.3 
1.194 35.4 160.2 
1.116 208.8  563.1 
,807 319.7 503.2 
1/1/2 10.0 151.0 
.9740 1.420A 93.4 
.72OA 1.5190 00.9 
,087 1.075 00.4 
56.0 1.018 2.128 
-9610 1.42VA 93.3 
.720 1.5130 90.0 
.OB9 1.085 79.6 









- 2 . 7  330.0 
- 5 . 9  32.9 
-5.4 203.0 
12.9 153.20 
-1.9 1.061 62.5 .205 1.162 47.1 107.0 .9390 1.425A 9 8 . 1  
-1.1 .Ti7 103.6 . 3 5 5  1.113 200.0 368.4 .718 1.5080 92.2  
-3.3 1.289 97.3 ,230 ,892 319.3 506.5 - 0 0 7  1.097 70.0 
3.21 6.01 4 .44  12.37 1/1/2 51.0 153.7 71.2 1.532 1.039 
ATE = e445950 t o 8 
1.140 204.0 563.1 
1.029 192.9 417.0 
1.007 12.9 100.0 
2/2/1 110.7 12.0 
ICP 1904) ___ 
, 045  1.449 02.2 
.627 1.4310 1OS.1 
.e370 1.497A 113.1 
13.1 ,440 0 . 7 5 9  
MARS ARRIVAL D 
1.7 1.064 103.5 .e04 
-2.4 .670 90.0 .391 
-2 .9  1.359 75.5 .403 
8.10 0 . 5 7  4.67 16.30 
,741 1.0 
1.346 . I  
1.026 -4.2 
77.8 837.1  
-19.1 L 7 7 . 9  
-19.1 200.0 
2.5 4 0 . 2 ,  
77.1 97.60 
4-5650  4 -1950  ,210 100.9 1.2 1.7 1.069 101.9 ,2411 1.152 291.0 559.4 ,609 1.434 04.0 ,144 ,I -19.5 860.4 .130 
4 - 5 9 5 0  4-6011.7 .e49 250.2 -27.3 -1.0 .730 107.0 .301 1.137 211.7 331.0 .704A 1.5710 8 3 . 3  1.570 - a 6  - 3 . L  54.5 ,242 
13.21 10.29 4.04 2.91 0.32 6 . 4 1  12.19 2/l/l 102.0 34.4 47.9 1.025 L.464 7 5 . 5  117.1 59.4 63.8L 1,5111 
4 - 0 0 1 4 . 7  4-6190 ,242 70.9 -49 .0  -8.t i.eeo 00.e ,225 .eo1 325.3 492.3 .eo0 i.104~ io1.i .e35 5 . 1  15.1 eo0.c ,201 
4-5630 4-1950 . P i 0  198.9 1.2 1.7 1.069 101.0 ,245 1.152 291.0 $19.4 ,869 1.434 04.0 ,744 . 7  -19 .5  266.4 .138 
4 - 5 9 1 0  4-0145.3 .z21 2oo.e -26 .5  -2 .2  .6!m 95.9 .401 1.013 100.0 423.3 .e06 1.4190 101.9 1 . 5 4 0  .a 1.0 54.4 .sgr 
4 - 0 1 4 5 . 3  4-6190 ,397 40.0 -7.1 -2.3 1.200 72.1 ,318 ,091 77.2 129.9 .5720 1.ZlOA 109.6 a920 - 4 . 8  -19.0 191.5 , 3 2 7  
1L.53 9-01 4.04 2.91 0.32 4.77 14.70 2/2/1 102.6 24.7 12.3 .S02 9.311) 132.4 335.5 -40.0 61.0L 3.170 
4-5040  4-1950 .109 205.3 - . O  1.7 1.0-4 100.5 .e30 1.150 297.9 5 5 ¶ . 6  ,092 1.423 05.5 ,147 . 4  -19.9 L94.0 . !SO 
4 - 5 9 5 0  4-6076.f , 246  250.0 -27.1 -1.5 , 139  107.7 ,370 1.142 210.1 342.5 .712A 1.S710 05.3 1.378 -.6 -3.6 50 .0  . 2 2 1  
1 - 0 0 1 0 . 1  4-6200 .221 72.0 -52.1 -7.9 1.204 95.0 ,206 .e00 330.1 500.3 ,705 1.07lA 90.9 ,924 4 . 0  1 5 . 3  209.0 ,170 











4 -5950  
4-61 14. 8 









4 - 5 9 5 0  
4 - 0 1 1 4  . S  
4-0210 
.109 




, 2 4 8  










2 0 5 . 3  
302.2 
4 5 . 1  











4 0 . 9  
9.39 
- .o 
- L 6 . 9  
- 4 . 5  
4 . 1 4  
-.I 
- L 7 . 2  
110.1 
4 . e o  
- .¶ 
-26 .9  
- 5 5 . 1  
4 .29  
-.I 
-25.3  
- 2 . 4  







9 . 0  











1 . Z 4 0  
0.17 
1.070 





























. s 5 7  *60¶ 
3.71 2/2/l 
,257 1.164 












































- 7 1  ?A 
,710 
5 4 . 9  
.Dl1 








0 3 . 8  
9 6 . 2  
1.951 
00. 7 
86 .0  
9 0 . 8  
L.109 
60 .7  
109 * e  
100.2 
0.0Sl 
, 7 4 7  .4  -19.9 
1.3S5 . o  1.7 
,059 -4.1 -17.8 
150.3 336.3 -23.1 
294 .8  
59.2 
109.2 
00 .5L  







0 3 . 1  
181.9 
89 . t L  





L . 1 8 9  
,125  
. P S I  
1 .OlO . 1 21 
.141 
1.611 
, 1 2 5  
.44¶ 
. 2 3 8  
1. Il* 
. e 3 1  

















, 1 7 3  1.143 
,192 * a 7 9  
1.90 2/1/1 
,7110 .o - 2 0 . 3  
1.319 -.I -4.3 
.915 4.4 17.1 
1 3 . 0  L O . ?  5 4 . L  
-217 1.164 
.422 .991 
.373 . 7 5 9  
3.16 t / Z / l  
, 7 5 0  - 0  -eO.3 
1 . 5 3 0  .I 1.5 
.e12 -8 .0  -14.0 
167.t 342.9 -12.4 
."*.. *re- ..*.. L.3..  r30.r .EL"" ..=PLY 01. -  . . * r .  *." "I." ..-- 
9e.s . i n  .nos 3c1.z se5.0 .vi0 1 . 0 2 2 ~  93.0 .so5 i:i ee.6 at.1 . t s r  
5.20 11.82 L/l/L 75.3 09.0 60.3 1.522 1.OOL 1 0 . 7  10.8 S1.0 103.60 1 . 5 1 0  
YI3IlON OURATlClN i 560 D A I S  
M A R S  A R R I V A L  DATE : 2445950 
BTOPOVER T I M E  : 0 D A Y S  1984 I N B O U N D  3WlNGBY 
8 SCP i g n i  . _ _  . -_ 
LAUNCH A R R I V E  SPEEOl  R A l  O E C L l  I 1 V 1 PSI 1 ECCEN SMA THE11 THE12 P E R l H  A P H E L  -PSI 2 V 2 1 2 OECL2 RA2 3PEEC2 
DEPART SUNGBY SPEED3 R A 3  OECL3 1 3 V 3 PSI 3 ECCEN SMA THE13 THE14 P E R I H  A P H E L  P S I  4 V 4 I 4 O E C L 4  R A 4  SPEEC4 
6WNGB’I RETURN W E E 0 5  RAI O E C L 5  I 5 V 5 P S I  5 ECCEN SMA THE15 THE16 P E R I H  A P H E L  PSl 6 V 6 I 6 OECL6 R A 6  IPEEC6 
PROP AERO O V L  O V A  EVA OVO EVR TYPE SUN A SUN R K A P P A  - A  E I N C  RAP OECLP E T A  P E R I C  - __ .- - -  __ - - -  - 
4-5680 4-5950 e131 2 2 9 . 2  6 . 3  2 . 8  1 .089  9 5 . 6  ,192 1 .181  323 .9  541.9 ,954 1.408--- 8 9 . 5  .758 - 1 . 5  - 2 4 . 3  325 .7  ,124 
4-5950 4-6092.5  ,236 252 .0  - 2 6 . 2  - 1 . 1  -736  106 .8  .368 1 . 1 3 8  215 .0  363.7 ,719  1.5560 9 1 . 0  1 .379  - . 9  - 6 . 5  3 5 . 1  .PO0 
4-6OD2.5 4-6240 a200 6 0 . 6  - 6 3 . 9  -6.1 1.276 9 1 . 9  .173 .a68 341.2 5 3 3 . 5  .717 1.018A 9 1 . 3  .903  4 . 8  32 .1  210.2 - 1 1 4  
11 .64  8 . 9 8  3 . 8 4  2 .66  8 . 0 7  5 . 1 4  11 .39  2 /1 /2  70.5 8 0 . 9  6 2 . 0  1.504 1.940 74.4 1 4 . 8  4 9 . 6  108.60 1 . 4 1 4  
. 131  229.2  8 . 3  2 . 8  1 .089  9 5 . 8  .192 1 .181  323 .9  541.9 .954 1 .408  8 9 . 5  .7$8 - 1 . 5  - 2 4 . 3  323 .7  a124 
.285 324.4 - 1 8 . 7  - 1 . 8  -614 84.4  .478 .958 173 .8  447 .2  . S O 0  1.415 1 1 5 . 0  1.314 . 5  1 .1  80-3 . S i 4  
-548 6 2 . 6  1.9 1 . 0  1 . 1 5 5  62.5 .463 .696 121.7 1 8 3 . 3  ,3110 1.018 8 7 . 1  ,129 - 2 . 8  -4 .3  170.4  , 2 6 3  
12 .07  10 .21  3 . 6 4  2 . 8 6  8 . 0 7  6 . 3 7  13.57 2 /2 /1  10 .5  9 8 . 8  11 .7  .200 6 .499  176 .9  3 5 9 . 1  3.1 9 7 . 6 0  1 .101  
4-5680 4-5950 
4-5950 4-6169.1 









4-6085.2  4-6S10 
4-5760 4-5950 
4-5950 4-6090.9  
4-6090.9 4-6320 
-127  234 .6  1 4 . 8  
-234 253 .3  - 2 5 . 6  
.206  6 7 . 0  - 6 6 . 3  
1 1 . 6 1  8 . 8 7  3 . 8 0  
3 . 7  1 .092  94 .4  .187 1 ,186  331 .2  539.1 .965 1.408A 9 0 . 2  .160 - 2 . 5  -28 .5  330 .2  ,129 
-.6 .734 106.4 .367 1 .132  214.0  369 .0  ,117 1.5480 9 2 . 4  1.378 - 1 . 1  - 7 . 7  3 2 . 8  .e06 
- 8 . 5  1 .276  9 1 . 3  ,172  .868 351 .2  540.9 .718 1 .017  8 9 . 8  .903  5 . 3  36 .7  2 0 8 . 3  ,119  
2 . 7 4  6 .15  5 . 0 7  11 .63  2 /1 /2  6 7 . 0  9 1 . 8  6 3 . 2  1 .422  1 . 9 1 0  75 .3  13 .5  4 8 . 2  113.60 1 .294  
1 . 6  1 .093  9 3 . 2  .103 1.191 338.9  536.6 ,973  1.4081 9 0 . 8  .163 - 4 . 6  - 3 7 . 4  338 .4  - 1 4 1  
- . 4  .730 106 .0  ,366 1 .125  212 .7  374 .7  .713  1.5370 9 3 . 9  1 .376  -1.6 -10.0 3 0 . 1  e211 
- 9 . 1  1.277 90 .7  ,172 .e69  3 5 5 . 5  547.8  .119 1.018 8 8 . 4  ,904 6 .1  4 0 . 3  207 .7  . l 3 1  
2 . 9 9  8 . 3 9  4 . 9 9  11 .14  2 / 1 / 2  6 5 . 9  100 .1  6 2 . 9  1.281 1 . 9 1 6  76.7 1 3 . 3  4 6 . 5  118 .70  1 . 1 7 4  
a 1 4 1  2 4 1 . 2  2 9 . 0  
.230 255 .3  - 2 4 . 4  
,217 6 5 . 1  - 6 8 . 1  
11 .92  8 . 9 3  3 .94  
.112 184 .1  - 3 7 . 0  
.241 250 .4  - 2 6 . 7  
.202 9 5 . 1  - 2 1 . 7  
11 .88  8 . 9 2  3 . 6 6  
- 3 . 1  1.089 8 6 . 2  .183 1.192 2 1 . 2  172 .0  .974D 1 . 4 1 l A  9 1 . 8  .763  3 . 3  5 . 8  326.3 .140  
- 1 . 4  ,139 107 .3  .371 1 .143  216.1  313 .0  .719A 1 .5610 8 8 . 1  1 . 3 7 9  - . I  - 4 . 9  4 3 . 6  . e 0 2  
-3 .4  1 .281  9 1 . 8  .e25 ,881 315.2 580.4 .682 1 .079  80.0 .921 - . 2  -4 .3  107.8  ,169 
2 .95  6 . 3 6  5 . 2 6  12.17 1 /1 /2  5 9 . 3  149 .8  5 2 . 6  1 .470  2 .258  2 4 . 2  343 .5  1 6 . 8  135.60 1 . 8 1 0  
-123  1 0 6 . 2  - 2 7 . 2  - 2 . 5  1.085 8 4 . 5  .190 1.185 3 6 . 1  112 .9  ,9810 l.4lOA 9 1 . 7  .760 2 . 5  1.3 326.6  ,136 . .238 251 .5  - 2 6 . 3  - 1 . 2  .731  106 .9  .368 1 .139  2 1 5 . 3  361.4 .720 1 .1590 9 0 . 4  1 . 3 7 9  - . 9  -6.1 3 7 . 3  e l 9 9  
a199 1 0 2 . 3  -22 .4  -3 .4  1.285 9 1 . 4  .227 .E88 317.8  5 8 3 . 5  ,686 1 .087  19 .4  .927 .4  - 4 . 6  195 .8  .175 




.144 188 .5  - 2 1 . 2  
.235 252 .8  -25 .9  
.LO3 108.9  - 2 1 . 4  
12.01 9 .07  3.98 - __ ..__ . -._ ._ - 
- 2 . 1  1.079 8 2 . 6  .200 1 . 1 1 5  4 7 . 5  174 .3  ,9400 1.41flA 9 1 . 4  .755 e.0 - 2 . 5  325.9  ,139 
- . 9  .735 106 .6  .367 1 . 1 3 5  214 .4  367 .0  ,718  1 . 5 5 1 0  9 1 . 9  1 .378  - 1 . 1  - 7 . 2  33 .6  ,203 
- 3 . 3  1 .288  9 7 . 6  ,233 ,892  317.8 588.7 -684  1.099 78 .6  .934 .8 -$.e 203.5  ,107 
2 . 9 4  6.35 5.10 12.40 1 /1 /2  61 .4  154.0 7 3 . 1  1 .458  1 . 6 0 1  2 1 . 4  543 .6  1 1 . 5  152.30 - 9 7 2  
- __ MARS A R R I V A L  DATE = e445960 (16 3EP 1984) - 
4-5630 4-5960 ,218  199 .6  .9 1.8 1.069 102.3  -251 1 .151  289.4 564 .0  
4-5960 4-6145.0  .229 2 9 0 . 3  - 2 9 . 6  - 2 . 4  .669 99.Z . A 0 1  1 . 0 2 0  194.2  422 .0  
4-4145.0 4-6190 .S93 4 6 . 0  - 7 . 2  - 2 . 3  1 .209  1 2 . 3  ,356 ,892  76.5 129 .1  
15 .05  9 . 9 3  4 .98  3 .12  6 . 5 3  4 . 9 7  14 .72  2/2/1 1 1 2 . 9  2 4 . 5  
4-1140  4-1980 a194 208.1  - . 4  1.6 1.013 100.6  .E34 1 - 1 3 ?  295.9  560.4 
4-5960 4-6149.4 .230 295 .9  - 2 8 . 4  - 2 . 3  .660 9 1 . 6  ,409 1 .007  191 .3  426 .1  
12 .49  9 . 6 1  4 - 6 1  2.88 6 . 2 9  4 . 9 9  3.65 2/2 /1  105.8 39.1 
4-0149.4 4-8200 ,413 4 4 . 9  - 4 . 6  - 1 . 6  i . 2 4 e  10.4 .351 ,809 9 2 . 5  148 .2  
,882  1 .441  8 2 . 4  .749 - 1  - 2 0 . 1  2 0 2 . 3  , 1 4 0  
. e l0  1.4290 108.6 1.342 - 9  3 . 0  5 4 . 7  ,393  
.5750 1 .2101 1 0 9 . 5  .929 -4 .2  - 1 9 . 1  1 9 5 . 6  .325 
is .5  ,390 0 . 5 s ~  i3o.e 13e .4  - 4 8 . 3  8 4 . 5 ~  c . 9 3 7  
.881 1.427 6 4 . 0  ,751 . 4  - 2 0 . 7  289.9 ,136 
,596 1.4190 1 0 7 . 8  1 .337  .8 L.6 59 .3  , 4 1 3  .sese I.OBSA 104.8 .os2 - 4 . 0  -11.0 i 6 9 . e  . m e  
10.1  .352 1 . 1 4 3  113.1 339.5 -2s.e 8 5 . 5 ~  z . i e 5  
,219 1 .162  302.4 556 .9  .BO1 1 .417  8 5 . 4  . 7 5 4  .O  - 2 1 . 3  297 .5  ,126  
,393 1 . 1 8 3  2 2 3 . 3  348 .9  .717A 1 .6480 66.9 1.389 -.8 - 5 . 3  45.7  , 2 1 9  
.192 ,879 334 .3  508.9 ,110  1.047A 98 .8  , 915  5 .0  20.6 213.0 e l 5 0  
1.95 2 / i / l  98.9  4 9 . 5  56 .3  1 .253  P.121 73.1 L0.5 5 2 . 1  04.10 I . 4 0 4  
4-5650 4-5960 .174 2 1 2 . 3  - 1 . 0  1 . 8  1 .078  99 .4  
4-1960 4-6082.0  - 2 8 2  e 4 7 . 7  - 2 5 . 8  -1.3 .764 110.7 
4-6082.0 4-6210 -219  72 .6  - 5 7 . 5  -8.3 1 . 2 8 0  9 4 . 1  
i3.38 i 0 . 6 ~  4 . 3 4  e . 7 3  8 .14  8 . 3 1  
4 - 5 6 5 0  4-5960 -174 2 1 2 . 3  - 1 . 0  1 . 8  1 .076  9 9 . 4  
4-5960 4-6153.3 .233 301 .0  - 2 7 . 1  - 2 . 2  .652 9 6 . 1  
12 .15  9.40 4 . 3 4  2 .13  6.14 5 .06  
4-5860 4-5960 ,157 2 1 8 . 3  - . I  2 . 0  1 . 0 8 2  9 8 . 1  
4-5960 4-6083.7 .28I 247 .9  - 2 5 . 1  - 1 . 3  .164 110.6 
4-6065.7 4-6220 ,215  7 2 . 3  60.0 8 . 4  1 .276  9 3 . 6  
15.03 10.39 4 . 1 2  2 . 6 3  6.05 6.27  
4-6is3.a r-oz io  . ~ 2  4 6 . 3  - 2 . 4  - .e i . 2 1 3  89 .0  
.219 1 .162  3fl2.4 556.9 
,416 .99?  188.6 429.8  
.363  ,765 102.3 161.4 
5 . 0 7  2/2/1 9 8 . 9  5 5 . 5  
.EO8 1.168 309.1 553.6 
.392 1 . 1 8 2  2 2 3 . 2  351 .5  
,183 .E71 338.6 518.2  
2 .88  2 /1 /2  9 2 . 4  72.8 
,901  1 .411  8 5 . 4  
,582  1.4120 108.9 
.4880 1.043A 100.0 
1 7 . 8  .322 6.419 
.925 1.411 86 .5  
.119A 1.6460 8 7 . 6  
,712  1.031A 9 4 . 7  
6 9 . 3  1.302 1.758 
,754 .a -21.3 
1 . 3 3 2  .6 2 . 3  
,810 - 3 . 6  -15 .4  
,751  -.3 - 2 2 . 1  
1.390 - .9  - 5 . 6  
,908 - 1 1 . 8  -56.0 
m 4 . 6  143.3  -14 .6  
7 5 . 3  eo.8 - s r . o  
297.5  ,128  
182 .4  6 5 . 5  ,432  . e 3
1 6 . l L  1.765 
804 .6  ,125  
4 5 . 6  ,215  





, 1 5 7  2 1 8 . 3  - . 7  
,279 246 .1  - 2 5 . 6  
. Z i l  1 1 . 8  - 6 0 . 6  
12.99 1 0 . 5 5  4 . 1 2  
2 . 0  1 .082  98 .1  ,208 1.108 309.1 553 .6  . g u  1 . 4 1 1  80.5 . 7 5 7  - . 3  -2e.i 304.6 . I P S  
- 1 . 2  .763 110.5 ,391 1.161 223.1  3 5 4 . 4  .72OA 1 .6420 8 8 . 4  1 .390  - . 9  -6.0 4 1 . 1  ,212  
-8.3 1.277 9 3 . 2  ,183 .873 338 .9  517.3 ,713  1.032A 9 4 . 8  .DO9 4 . 9  2 4 . 6  2 1 4 . 0  .133 
2 - 8 3  8 .05  6.23 11.77 2/1/1 92.4  59.1 5 9 . 1  1 . 3 4 4  e . 0 2 7  73.4 16.3 5 1 . 0  09 .20  1.360 
,925 1 . 4 1 1  86 .5  ,757 -.3 - 2 2 . 1  304 .8  . l e 3  
,567 1.4060 110 .0  1 .328  . 7  2 . 1  67.7 .452  
,4600 1.022A 9 5 . 5  ,769  -3.5 - 1 2 . 0  175.6 . e l 9  
1 6 . 3  .294 6 .281  171 .5  347 .2  - 7 . 0  90.4D 1 . 5 5 5  
4-5660 4-5960 . i s 7  2 1 6 . 3  - . 7  
4-5960 4-6157.L .e38  308 .1  -25 .6  
4-6157.2  4-8220 .452 4 9 . 5  -.6 
1 1 . 9 3  9 . 2 9  4 . 1 2  
2 . 0  1 .082  9 8 . 1  .208 1.168 309.1 5 5 3 . 6  
- 2 . 1  ,644 9 4 . 4  . 425  ,987 186.0 4 3 3 . 4  
- . 3  1 . 1 9 s  67 .7  .380 ,741 108.4 170 .8  
2 . 6 3  6.05 5.17 S2.85 2 / 2 / l  9 2 . 4  71 .9  
2 . 2  1.085 9 6 . 9  .198 1.113 316.1 5 5 0 . 4  
- 1 . 1  -761 110 .2  .388 1 . 1 1 1  222.8  359.6 
- 8 . 4  1 .276  92 .5  . 1 7 7  ,869 3 4 3 . 3  525.6 
2 .58  6.00 8 . 1 4  1 1 . 6 1  2 /1 /2  88.6 70.0  
4 - 5 6 1 0  4-5960 
4-6089 .1  4-6250 
4 - 5 6 1 0  4-5960 
4 - 5 9 8 0  4-6161.4  
4-6161.4  4-8250 
4-5610 4 - 5 9 6 0  
4 - 5 9 6 0  4-6092.6 
4-6092.6 4-8e40  
4-5660 4-5960 
4-6161.3  4-6240 
4-¶690 4-’J960 
4-5900 4-6096.0  
4 - 5 0 6 0  4 - 6 0 e e . i  
4-soe.o 4-0166.a  
4 - a o s a . e  4-6250 
4 - S O 6 0  4 - 6 i r 2 . 3  
4-5690 4-5960 
4-6172.3  4-6250 
4 -5100  4-5960 
4-5960 4-6lOl.L 
4-6101.2  4-6260 
4-5710 4-5960 
4 - S Q 6 O  4-6106.2  
4-8106.2 4-6210 
4 - 5 1 5 0  4-3960 
4-1900 4-8061.4 
4-6011.4 4-8310 
‘.142 224 .0  . 9  
$216 248.8  - 2 5 . 3  
.e09  70.5 - 6 3 . 4  
12 .68  10 .10  3 . 9 5  
, 1 4 2  224.0  - 9  
. e45  311 .8  -23.6 
.415 5 4 . 2  . 9  
11.89  9 . 5 0  3 . 9 5  
e129 2 2 9 . 2  4 . 5  
,273 249 .7  - 2 5 . 0  
. 2 1 1  68.6  - 6 5 . 9  
l C . 4 5  9 . 8 8  3 .82  
,940 1 .406  8 7 . 5  ,759 - . 7  -23.3 311.7  , . l e 0  
.72OA 1 .6340 8 9 . 9  1 . 3 8 9  - 1 . 0  - 6 . 7  37 .6  .PO9 
,716  1.023A 93 .0  .PO1 S.0 29.6 215.4  . I 2 3  
81.4 1.376 1 . 9 5 9  74.1 16.4 4 9 . 6  104.30  1 . 5 8 1  
2 . 2  1.085 98 .9  ,198 1 . 1 7 3  316.1 550.4 ,940  1 .406  6 7 . 5  ,759  - . 7  -LS .3  311.7  ,120  
-L.O .836 9 2 . 5  .438 ,976 183 .2  431 .4  . $ S O  1.4020 1 1 1 . 2  1 .S23 . I  1 . 6  72.3 ,475 
. 4  1.182 66 .4  .400 .726 112.8 171 .9  ,4350 l . O l 8 A  91 .4  , 169  -3 .L  - 8 . 5  171.3  .222  
2 . 5 8  6.00 5 . 1 5  12.90 2/2/1 86.8 8 6 . 1  1 6 . 2  .e86 6.330 l I 6 . 6  551 .1  -2.6 02.60 1 . 4 1 8  
2 .5  1.086 9 5 . 1  .191 1 .178  323 .2  547.4 
- . 9  ,759 109 .9  ,386 1.112 221.8 364 .1  
- 8 . 1  1.216 9 1 . 8  , 1 1 5  ,868 3 4 7 . 5  5 3 3 . 9  
c . 1 7  5 . 9 0  8.05 1 1 . 8 s  2111e o i . 5  01 .3  
.e53 1 .403  80.3 . 1 6 t  - 1 . 3  - 2 5 . 2  1 1 0 . 3  .120  
.719 1.6240 9 1 . 3  1.386 - 1 . 1  - 7 . 5  3 4 . 3  . P I 1  
63 .1  1.355 1.91L 7 5 . 1  1 4 . 9  4 6 . 4  100.10 1 . 2 3 6  
. r i 7  i . o i o ~  0 1 . 4  . e o 3  5 . 4  3 4 . 1  t i 1 . n  . l e t  
,122  233 .0  1 1 . 2  
.LO9 2Sl.O - 2 4 . 6  
, 2 1 1  6 6 . 9  -06.3 
1 2 . 3 0  9 . 7 0  3 .75  
3 . e  1.090 94 .4  ,185 1.183 3 3 0 . 1  3 4 4 . 8  
-.I ,755 109.5 .384 1 . 1 6 4  220 .8  370.0 
-9 .1  1.276 9 1 . 2  .172 ,866 3S1.0 5 4 0 . 9  
3 . 2  1 . 0 9 0  9 4 . 4  .181 1 .183  330 .7  5 4 4 . 8  
-1.6 ,614 86 .5  .476 .951 176.1 447 .9  
1 . 6  1 .119  8 2 . 8  .461 . I O 1  120.8  167 .5  
L.60 6 . 0 2  8.19 13.68  2 / 2 / l  77 .4  107.7 
e.60 6.02  5 . 9 5  11.70  2 /1 /2  77.4 91 .4  
. S O 4  1.401 86.9 ,764 
- 1 1 6  1.6110 9 2 . 8  1 . 3 6 1  
,718  1 .011  69.6 -903  
8 4 . 0  1.278 1.886 76.3  
.964 1.401 88.9 a 1 6 4  
,498 1.403 115.0  1 .311  
.3780 1.024 8 3 . 7  ,736 
1 7 . 0  .201 8 . 7 6 5  174 .7  
,973  1.401 8 9 . 5  ~ 1 6 8  
.112 1.5940 9 4 . 3  1.384 
.119 1.018 66.4 ,904 
63 .8  1.155 1 . 8 9 1  77 .9  
- 2 . 1  
- 1 . 3  
1.9 
1 4 . 1  
- 2 . 1  
. 7  
- 2 . 5  
2.9 
- 3 . 5  
- 1 . 1  
1 4 . 3  
6 . r  
-28 .6  524.7 ,121  
-8.6 3 1 . 4  .217  
3 9 . 1  2 1 0 . c  . I 2 6  
4 1 . 3  i i 4 . c o  1 . 1 3 )  
,122  233 .9  1 1 . 2  
,278  324 .7  - 1 6 . 6  
.547 6 7 . 6  2 . 9  
12 .54  9 . 9 4  3 .75  
.124 238 .7  2 2 . 9  
.284 252 .9  - 2 3 . 7  
~ 2 2 8  6 4 . 5  -70 .5  
12.33 9.61 3 .78  
-26 .6  324.7  ,121  
- 3 . 5  171.2  .264 
l . 3  91 .60  1.162 
-10 .5  29 .4  ,226  
1 . 5  8 4 . 5  . S I ?  
-34 .9  3 3 1 . 8  . l e e  
4 2 . 2  2 o e . s  . i s4  
68.0 iia.90 i . oe9  
4 . 4  1 .092  9 3 . 2  .180 1.187 338.6 542.5 
- . 2  ,750 108.9 ,383 1.153 219.1 371 .1  
- 9 . 7  1 .277  90 .6  -172 ,869  356 .2  547 .1  
2 . 1 2  6 . 1 3  5 .83  11 .82  2 /1 /2  74.7 99 .4  
,162  246 .1  4 1 . 5  7 . 5  1 .093  9 2 . 0  .177 1 .190  346.8 S 4 0 . l  .919 1.400 6 9 . 9  ,767 -6.8 - 4 7 . 5  3 4 e . 7  * I 5 2  
.PI9 251 .5  - 2 1 . 4  . 7  .743  108 .3  ,382  1 .139  217 .0  381.7 ,705 1 .5740 9 6 . 0  1 .361  -2.6 - 1 4 . 1  2 8 . 6  a247 
.247 61.2 - 7 2 . 7  -10 .6  1.279 8 9 . 8  .174 .e71  1 . 1  194.0 .7190 1 .022  8 1 . 1  .908 7 . 9  4 4 . 3  C 1 0 . 9  , 1 5 8  
,118 1 7 9 . 4  -42 .8  -3 .9  1.007 86.2 .119 1 .181  21 .e  118 .2  
,263  247 .7  -20.8 - 1 . 3  .764 110.8 .394 1 .183  223.3 341 .9  
-221 9 3 . 0  -19 .6  -3.4 1.280 98 .9  .e36 .E79 310.0  581 .3  
12 .80  10 .04  3 . 1 2  2.85  6.26 6 . 3 2  12.31 l / l / l  69.8 150.6 





67OCOVLR T I M E  a 0 01V8 MISSICN OURATICN f 560 O A V S  
M A R 3  ARRIVAL D A T E  5 2 4 4 5 9 1 0  
E 6  SEP 19P4 
I 1 V 1 -PSI 1 ECCEN SMA THE71 THE72 PERIH APHEL PSI 2 V 2 I 2 OECLO R A E  S P C L C P  
I 3 Y 3 Pa1 3 ECCEN %HA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  6)PECCI  
I 5 V 5 P S I  5 ECCEN SUA THE75 T H E T I  PERIH APHEL PSI 6 V 6 I 6 OECL6 R A 6  SPEEC6 
OVA EVA OVO -EVR TYPE SUN A SUN R KAPPA -A E INC RAP OECLP E T A  C E k l C  
- 1 . 8 - i . 0 7 8 - 9 9 . 8  .224 1.162 300.9 561.6 ,902 i.422 8 4 . 0  . 7 ¶ 8  . O  -22.1 293.1 -136 
- 2 . 4  .663 99.6 ,417  1.005 194.0 428.6 ,366 1.4230 108.6 1.355 1.1 3.2 63.8 .42D 
I964 INBOUND SUINGBY 
-.s 1.214 6s.e ,360 . r e i  101.8 1ei.t .4soo 1.043~ 100.0 ,819 -5 .0  -15.6 iee.6 ,931 
2.87 6.28 5.30 13.04 2/2/1 109.3 55.3 18.4 ,327 6.238 162.3 344.4 -16.7 8 1 . 5 ~  i . r i e  
85.2 
109.5 








8 1 . 1  
6.442 









ARRIVE 8PEEOl R A l  OECLl 
SUNGBY SPEEDS R A 3  OECL3 
RETURN OPEEOS R A 5  OECL5 
4 - 5 6 5 0  4 - 3 9 7 0  ,180 213.1 -1.7 
4 - 5 9 7 0  4-6155.1 ,243 293.1 - 2 8 . 4  
4 - 6 1 3 S . l  4-0210 - 4 2 9  4 6 . 2  - 2 . 4  
12.59 9.72 4.42 
4-5660 4 - ¶ 9 7 O  -161 219.0 -1.7 
4 - 5 9 7 0  4-6156.6 .243 299.8 -27 .2  
4-6156.6 4-6220 a 4 4 9  49.2 -.6 
12.19 9.48 4.17 
PROP AERO_-O-VL - _- - __ -._ .
1.9 1.081 98.4 ,211 1.167 307.8 558.4 
-2.2 .655 98.2 ,423 ,994 191.5 431.8 
-.3 1.197 68 .1  .374 ,744 107.4 170,8 







. 7 7 6  
174.5 . V65 
1.321 
. 7 6 5  




-.3 -23.0 299.9 
1.0 2.8 67 .7  
-3.5 -12.4 176.0 
347.8 - 9 . 7  89.8L 
- . 7  -24.2 306 .4  
1.0 2.6  71.9 
-3.2 -9 .1 171.4 
351.4 -4.4 91.40 
. 1 28 




4 - 5 9 7 0  
4-6160.4 
4-3680 
4- 5 9  70 
4-6164.6 
4-5970 ,144 224.6 - .4  
4-6160.4 ,245 304.9 -25.8 
4-6250 .463 13.4 .9 









97.1 ,200 1.172 314.9 555.4 
98.5 .431 ,983 188.8 431.2 
6 7 . 1  ,389 .731 111.0 177.8 
5.31 12.80 2/2/1 97.7 86.4 
95.8 ,191 1.177 322.2 552.6 
94.6 .441 ,971 185.8 439.0 
6S.9 .408 .?e3 113.8 183.4 

















4-5970 .I30 229.6 2 . 5  
4-6164.6 .249 310.6 -23.9 
11.86 9.29 3 . 8 3  
4 - 5 8 7 0  .120 233.9 8.0 
4-6169.6 ,258 317 .3  -21.5 
4-6250 . ¶ l a  65.3 3.1 
11.97 9.41 3.13 
4-6240 .484 w . 8  2.1 
-1.2 -26 .0  312.7 
.9 2.3 7 6 . 7  
-2.9 -6.3 169.5 
355.6 .I 93.30 
-1.8 -28.8 318.6 
-2.6 -4.4 170.4 
.s e.1 02.3 
- 7  4.1 95 .40  
2.8 1.090 94.8 ,184 1.181 329.8 550.1 .963 1.399 
-1.9 ,626 92.0 .455 ,958 182.4 443.5 ,522 1.3950 
1.5 1.172 84.5 .431 ,715 118.7 181.8 ,4010 1.024 
2 . ¶ 5  5.91 5.88 13.32 2/2/1 88.3 108.1 17.0 -229 
4-sroo 4-5970 .lie 2 3 7 . 7  17.3 3.0 i.ogi 93.3 .irg 1.184 337.8 5 4 7 . 9  ,972 1.391 8 8 . 3  .res -2.8 -33.a 325.1 .lei 
12.43 9.83 3.70 2.60 6.01 6.1s 13.87 wz/i 84.9 115.0 ia.1 .is7 1.isi ir2.e r.1 7.3 D I . O D  i.eii 
4-5970 4-6175.7 -275 325.1 -18.3 -1.7 -613 88.4 .478 .944 lT6.3 449.2 .493 1.394 115.4 1.307 .9 1.9 8 9 . 3  ~553 
4-6115.1 4-6260 .553 73.3 3.8 2.0 1.162 62.4 . 4 6 5  .706 120.4 191.2 ,3780 1.033 8O.d ,7491 -e.l -3.3 173.1 . 2 8 O  
,119 
.I13 
. e49  
i.320 
- MARS ARRIVAL DATE 2445980 ( I OCT 1984) - -  - - - 
1.9 1.081 98.8 .216 1.167 306.0 583.0 .916 1.419 84.0 ,784 -.3 -23.5 296.0 .136 
-.3 1.196 68.0 .378 .743 107,8 170.7 .4640 1.022A 9 5 . 5  .792 -3 .5  -i2.3 111.9 .el6 
2.89 6.30 1.72 12.82 2/2 /1  113.1 7 1 . 1  19.5 .300 1.892 167.2 34Q.Z -11.5 89.4L 1.469 
-2.4 ,667 i o i . 8  .rei i.004 ise.8 431.1 .si5 1.4330 109.a 1.334 1 . 3  3 . 7  60.4 . 4 4 7  
4-5660 4-5980 -16T 220.0 -2 .8  
4-5980 4-6136.0 -260 294.6 -28.1 
12.86 9.91 4.25 
4-e156.0 ~ - 6 2 2 0  . 4 4 7  49.3 -.a 
4-1670 4-5980 ,149 22S.5 -1.9 2.0 1.085 97.4 .203 1.172 313.3 560.1 ,934 1.410 85.; ,787 -.I -24.7 302.0 el28 
4-5980 4-6160.3 . 2 ¶ 7  299.2 -27.0 -2 .2  .e58 100.3 .432 .992 194.2 434.1 .363 1.4210 110.4 1.329 1.2 3 . 3  72.3 - 4 6 2  
4-8160.3 4-6230 e462 53.4 .O +4  1.187 67.2 .388 ,732 110.8 177 .8  ,4480 l+OldA 91.4 . I 7 1  -3.Z -9.1 171.4 e 2 1 5  
12.45 9.69 4 - 0 1  2.74 6.15 5.66 12.79 e/c/i m . 0  86.4 19.1 .202 a.027 in.4 sse.3 -a.e si .oD 1.418 
4-5680 4-5980 a133 230.4 - 4  
4-5960 4-6164.1 .2S6 304.3 -25.a 
4-8164.1 4-6240 , 478  58.4 2.1 
12.14 9.50  3.86 
2.2 i .oet  96.1 .194 2.178 320.7 557.4 .949 1.404 85.0 ,769 -1.1 -26.4 107.7 .IPS 
-2.1 ,048 98.6 ,439 . w a  isi.3 437.4 .549 1.4100 iii.4 1.~24 1.2 3.0 76.7  .4ra  
2.5 i.nso 94.8 .im 1.180 328.5 15s.o ,961 1.399 8a.r ,771 -1 .6 -28 .8  313.3 .$eo 
e.18 6.00 5.88 13.20 e/z/i 99.0 io8.e 1 7 . 3  .mi 0 . 6 ~ 6  i7e.a .I  2.4 04.30 i.see 
1.0 1.181 66.3 ,403 .726 113.0 183.4 ,4340 1,018 87.7 ,768 -3.0 - 8 . 5  169.4 .e24 
Z.64 6.05 5.64 12.93 2/2/l 103.3 98.6 18.3 ,263 6.293 178.3 3 5 5 . 9  - 1 . 7  92.60 1.390 
-1.9 ,637 96.S ,449 ,967 188.: 441.1 ,533 1.4000 112.5 1.318 1.1 2 .7  81.7 ,499 
1 . 5  1.177 65.2 .419 , 721  t15.C 187.9 ,4190 1.024 84.4 ,762 -2.6 - 4 . 0  110.0 .e41 
4-5890 4-1980 . le0 234.-5 4.8 
4-3960 4-6168.4 ,258 310.4 -23.7 
4-6168.4 4-6250 ,499 64.4 3.Z 
12.00 9.42 5.74 
4-5700 4-5980 .113 PSI\? 12.3 
4-5980 4-6173 .1  .E64 317.4 -21.2 
4-6173.5 4-6260 ,526 71.4 4.0 
12.07 9 - 5 0  3.67 
3.1 1.091 93.5 . i eo  1,184 331.5 552.9 1.390 87 .2  . n e  -2.4 -32.0 319.0 .120 
2.0 i . i e  63.8 .44 i  . i i i  i i r . 2  w 1 . a  .a000 i.m3 8 i . i  . 7 5 7  -2.3 - 3 . 9  172.9 . e m  
-1.8 .621 93.8 .462 .952 184.5 445.6 ,512 1.3920 114.0 1.311 1.1 2.4 8 7 . 5  .See 
2.58 5.99 S.83 13.60 2/2/1 95.4 115.5 16.2 ,217 7,095 173.1 5.4 6.1 96.eO 1.324 
4-5710 4-5980 .116 240.2 24.1 4.2 1.092 92.2 ,175 1.186 344.9 111.1 ,978 1.394 87.7 ,773 -3.6 -36.8 325.4 ,125 
4-SO80 4-6179.8 .e78 325 .9  -17 .7  -1.6 ,610 90.0 .484 ,938  180.0 451.2 ,483 1.5890 116.1 1.303 1.1 2.2 94.8 .565 
12.54 9.68 3.69 2.68 8.08  6.19 14.19 2/2/1 82.4 120.8 15.1 ,189 7 .586  170.8 12.1 9 , Z  90.50 1.242 
4-6179.6 4-6270 .sa5  79.0' 4 . 1  2.5 *.is* 61.8 .473 . m s  120.5 194.3 .373~ 1 . ~ 4  77 .8  . 7 4 7  -1.8 - 3 . 7  i7r.r . zoo  
-I MARS ARRIVAL DATE * 2445990 (18 OCT 1984) - . . . 
4-5670 4-5990 ,155 226 .7  -3.5 1.0  1.081 91.9 ,209 1.173 311.2 584.4 .Be8 1.417 83.9 
4-5990 4-6161.0 .e80 295.0 -27 .3  -2.4 ,670 104.0 ,441 1,004 199.3 434.0 ,561 1.4460 110.1 
13.28 10.35 4.11 2.92 6.33 8.23 12.86 2/2/1 117.1 86.8 19.8 .272 5.802 
4-ei6i.o 4-6230 , 4 7 0  53.9 .s . 4  1.184 66.7 .395 . l e e  112.0 177.9 ,4400 i.0i6~ 91.4 
, 770  - .6  -24.9 C96.0  
.334 1.5 4.0 7 5 . 5  
. I 7 2  -3.2 - 8 . T  1 7 1 . 3  
7 0 . 5  354.1 - 7 . 6  91.10 
4 - 5 6 0 0  4-5990 ,138 231.6 -1.7 
4-5990 4-0164.5 , 2 7 5  299.5 -26 .4  
4-0164.5 4-6240 .483 5 8 . 7  2.1 
12.61 10.04 3.91 
2.1 1.080 98.5 .197 1.177 318.8 161.8 .944 1.409 84.9 
-2.2 -659  102.4 - 4 4 5  .990 196.5 436.9 . 550  1.4310 111.5 
1.0 1.179 8 8 . 0  ,407 ,723 113.7 183.4 ,4290 1.018 8 7 . 7  
2 .78 6.19 6.12 12.97 2/2/l 112.8 98.8 18.9 . 2 5 7  6.090 
-1.0 -96.4 304.0 
,328 1.4 3 .6  7 7 . 6  
.766 -2.9 -6.3 169.5 
74.8 S 5 7 . S  -3 .4  92.50 
4-5690 4-5990 ,123 235.6 1.8 2.3 1,090 95.1 ,189 1.181 326.7 559.4 ,938 1.403 85.6 
4-5SOO 4-6166.4 . 272  304.8 - 2 9 . 0  -2.0 ,648 100.8 ,451 ,976 193.5 440.2 . I 3 8  1.4160 112.4 
4-0168.4 4 - 6 2 5 0  . 4 9 9  64.4 3 . 2  1.5 1.177 65.2 ,419 .721 115.0 187.9 .4190 1.024 84 .4  
12.48 9.60 3.7T 2.68 6-10 0.03 13.20 2/2/1 108.9 108.2 17.8 .e42 6.474 
, 7 7 3  -1.3 - 2 6 . 5  309.0 
, 329  1.3 3.3 62.e  
.762 -2 .6  -4.6 170.0 
7 8 . 7  1.0 .I 93.90 
4-5700 4-5990 .113 
4-5990 4 - 6 1 7 2 - 9  ,270 
4-6172.9 4-6260 ,519 
4-9710 4-3990 ,109 
4 - 5 9 9 0  4-6176.1 , 2 7 3  





7 0 . 6  4.0 
9 .67  3.81 
240.4 17.2 
518.4 -20.4 
7 8 . 3  4 . 6  
9 .70  3.64 
e.7 1.081 93.8 .le2 1.184 334.8 157.4 ,969 1.399 86.2  
-1.9 , 636  88.3 .460 ,981 190.1 443.9 .519 1.4030 113.5 
2 .0  1.174 6 4 . 2  .431 ,720 116.1 191.7 .4060 1.033 81.3 
2.64 8 - 0 5  8 - 0 0  13.53 2/2/l 105.4 115.6 16.6 .e23 6.942 
3.4 1.092 92.5 ,176 1.187 3A3.2 555.7 . 9 7 7  1.396 86.7 
-1.7 , 622  91.4 ,473 . 9 4 5  186.1 448.3 .498 1.3920 115.0 
2.4 1.171 62.9 .456 .71T 116.2 194.T ,3900 1.044 78 .3  
2.65 8 .07  6.07 ¶ 3 . 9 7  e/Z/l 102.3 121.3 15.4 .203 7 . 4 8 4  
. 7 7 5  -2.1 -31.5 313.9 
,315 1.3 3.0 67.4 
,161 - 2 . S  -4.1 172.7 
7 4 . 9  1.1 4 . 1  9 5 . 4 0  
-776 -3.0 -36.2 319.L 
,307 1.2 2 . 7  9 3 . 5  
, 7 5 8  -1.9 - 4 . 0  177.0 
11.9 10.9 7 . 0  0 1 . ~ 0  
4 - 5 7 2 0  A-3990 , 120  241.8 31.1 1.9 1.092 91.2 ,113 1.188 352.0 9 5 4 . 3  .983 1.394 87.1 
1-5990 4-6184.8 .e64 327 .6  - 1 6 . 7  -1.4 ,605 91.3 .495 , 9 2 7  181.3 4 5 3 . 9  ,468 1.3850 111.1 
12.90 10.09 3.74 2.81 8.22 6.35 14.61 L/i?/l 99.5 125.3 14.2 . 1 7 7  8.092 
4-6164.6 4-6280 , 5 8 3  01.1 4 . 9  2 .0  1.164 60.9 $ 4 8 7  ,110 121.2 191.9 . m o  1.056 15 .2  
. 7 7 ?  -4.8 -43.9 3 t 5 . 8  
.7ll -1.3 - 4 . 5  1 6 2 . 9  
6 0 . 3  17.9 10.6 90 .40  
.2se 1.e 2 . 4  101 .2  






* -a000  4 - 0 i o e . a  
, 128  237.2 -1.2 2.1 1.090 95.1 ,193 1.182 324.4 563.5 , 9 5 1  1.110 81.7 .771 - 1 . 4  - t 7 . 9  306.0 s t 3 4  
~ 2 9 6  3Oi.O - 2 5 , s  -2.1 ,060 104.5 ,460 ,988 198.4 440.2 , 5 3 4  1 .4430  112.8 1.326 1.6 3 . 8  85.11 . I O 9  
. S O 9  6 5 . 1  3.1 1 . 5  1,173 64.7 .428 . 7 1 7  118.3 107.8 . l i o n  1.024 61 .2  . ? 5 7  - 2 . 6  -4.S 170.5 .247 
1 3 - 5 8  10.48 3.81 2.85 6.26 6.67 13.29 2/2 /% 117.6 108.1 18.4 ,232 6.239 1 7 5 . 9  2 .8  * . E  94.10 1.215 
2.4 1.092 94.2 .la5 1.18II 332.6 561.J ,966 1.404 85.3 . T 7 7  
-1.9 .647 102.5 .465 ,972 195.2 1 4 9 . 4  .520 1.4240 113.7 1.319 
2.76 6 . 1 7  6.50 13.38 2/Z/i  114.3 115.5 17.1 ,219 6.719 171.8 
2.0 i.ire 63.9 ,440 ,717 111.0 isi.6 ,4020 1.03~ 61.2 . 7 5 0  
-1.9 -30.1 310.3 . I S 0  
1 . 3  3.5 B R . 4  .I24 
-2.3 -3.9 172.0 ,266 
-2 .6 -33.9 314.7 * l e e  
1.4 3.1 93.9 - 9 4 3  
-1.9 -4.0 176.9 a265 
11.9 6 . 1  96.80 1 .261  
6.0 2 . 9  9 5 . 4 0  i.ese 
,119 240.1 3.S 
.290 306.3 -24.0 
. 524  71.2 4 . 0  
$2.95 '10.19 3.69 
,107 241 .7  11.0 2.9 1.092 92.8 .179 1.188 311.0 459.8 . 9 7 l  1 . 4 0 0  85 .8  . I 7 6  
.286 312.8 -22.0 - I . ?  .e33 100.0 . 4 7 4  .955 191.1 041.1 ,503 1.4010 114.8 1.311 
12.74 10.01 3.62 2.73 6 .54  6.39 13.91 E/2/1 111.3 121.3 15.6 ,204 7.282 173.3 
.w 7 8 . 1  4.7 2.4 1.172 63.0 . i d 4  .ria i i 8 .a  191.7 ,3910 1.041 7 8 . 4  , 7 5 9  
3.8 1.092 91.1 ,175 B.190 348.9 9 5 8 . 9  .Sa2 1.397 86.2 . 7 7 9  -3.6 -39.4 319.6 ,131 
'1.4 .SI6  94.8 .487 .937 187.3 491.5 .481 1.3930 116.2 2.302 1.4 2.9 100.4 .56P 
2.8 1.169 61.7 ,475 . r i a  i i 9 . u  is7.z ,3160 ; . o w  711.8 .?tie -1.1 - 4 . 7  m e . 4  ,311 
e.?@ 8.i~ 4.38 a4.aa w e i i  108.3 lea,, 14.5 . io8 1.931 170.4 11.9 9 . 4  98 .40  i.eso 
4-9710 4-6000 
4-6000 4-0111.9 
'108 242.0 22.2 
,203 320.4 -%S.Z 
.see 8 0 . 0  s . 1  
- M A ~ S  ARRIVAL DATE 8 ~ ~- 
4-5720 4-8010 .lo4 243.8 14 .4  
4-6010 4-6lOS.0 . #OS 515.3 -EO.$ 
-s .o  -35.9 51S.8 , 1 3 5  
1.6 3.9 101.1 . 37e  
-1.4 -4.7 rse.5 .SlC 
L8.L 7 .8  9 8 . l O  l.LL9 
-4.4 -4E.2 3 2 O . T  .140 
-.@ -5.Q 168.6 ,339 
94.3 i 0 . I  9 9 . C O  l . L B 0  
3.1 1,093 91.9 .It6 S.102 347.2 502.1 ,980 1.403 8 5 . 4  -781 
-1.8 ,627 101.5 .a90 ,948 199.4 410.1 .483 t.4130 116.S t .307 
.8 1.l68 61.8 .4?1 . 7 1 #  I 4D 1.056 r9.9 . 7 I 7  
86 0.27  0.64 L4.47 E/Wl 1 0 ,164 ?.Ope 111.0 
.B  t.09e 9o.s ,114 11.$93 3 I 8.401 8 1 . 7  .re1 
90 1.089 VL.0 .I18 
o i.39~0 1 1 1 . 7  1.~97 
e .lea 13.4~5 m . 4  
153 
8TOPOVLR TIME 0 D A Y 8  1984 IN8OUNO SWINGBY HISSICIN OURATION 3 6 0 0  C A Y S  
M A R S  ARRlVAL E A T E  : 24456PO 
e$ JUN 1984 
LAUNCH ARRIVE SPEED1 RA1 DECLl - I  1 -  V 1 PSI 1 ECCEN SMA THETl WET2 PERIH APHEL PSI 2 V 2 I I! OECLZ R A P  S P E C C Z  
DEPART 8WNGBY EPEE03 R A S  OECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 DECL4 R A 4  SPEECd 
8WNG0Y RETURN EPEE05 R A 9  OECL5 I 5 V 5 P31 5 ECCEN SMA W E T 5  THETI PERIH APHEL PSI 6 V 6 1 6 OECL6 R A 6  SPECC6 
-- . - - PROP- AERO-. DVL -DVA - - - E V A  O V O  -EVR TYPE SUN A SUN R KAPPA - A  E I N C  RAP DECLP E T A  P E R I C  
4-5600 4-5880 ,266 174.9 5 . 0  .8 1.061 101.3 -292 1.150 279.6 536.9 .E l5  1.486A 91.3 ,692 1.5 - 1 6 . 2  291 .1  ,165 
4-5880 4-6067.1 .184 276.8 - 3 5 . 1  - 3 . 1  .657 91 .6  .360 1.093 182.9 331.3 . 7 O O A  1.4860 8 2 . 5  1.361 1 . 6  9 . 1  4 7 . 9  - 2 4 4  
4-6067.1 4-6200 ,244 85.8 49 .7  8 .5  1.273 96 .7  .205 .E72 318.9 S07.9 ,693 1.051A 97.5 ,912 -11.5 -46 .4  161.2 -234 
13.13 9 .65  5.15 3.47 6 . 8 8  3.90 13.08 2/1/2 56.9 62.8 43.3 1.006 2 . 1 1 3  73.5 19 .9  - 5 5 . 2  80.6L 1.123 
4-5610 4-5880 .E11 161.9 3.2 .9 1 .068 104.3 ,282 1.163 284.3 531.7 .e35  1.491A 93 .2  
4-B880 4-6074.9 .163 276.7 -39 .3  -4 .2  .662 91.0 ,350  1.101 183.4 3 4 4 . 3  .715A 1.4860 8 5 . 9  
4-6074.9 4-8210 .212  69.4 5 0 . 6  7.4 1.275 91.2 ,193 ,071 326.7 512.9 .TO3  1.040A 96 .1  
13.04 9 .36  1 . 4 9  3.60 7.08 3.87 12.76 2/1/2 49.2 66 .2  40 .0  1.342 2 . 9 2 3  
__. M A R 3  ARRIVAL OATE : 2445880 (28  JUN 1904) _ _  - .  -- 
1.3 - 1 5 . 8  2 w . r  .ill 
1.365 2 . 6  11.1 41 .9  ,212  
,910 -10 .7  -51.4 163.4 ,212 
64.2 5 . 2  - 4 4 . 3  91.60 2 .561  
.720 -6 - 1 5 . 0  316.4 -2411 
,903 6 . 2  38.1 2 1 4 . 2  ,132 
71.4 357.4 32.4 128.80 1.723 
1.368 - 4 . 7  - 2 9 . 9  20 .9  . z z r  
4-5640 4-5800 .217 203.1 - 2 . 5  1.4 1.090 101.8 .268 1.207 298.7 516.4 ,883 1.530A 9 8 . 1  
4-5680 4-6093.1 -182  278.4 - 1 3 . 0  2 . 9  .662 91 .0  .350 1 .101  181.9 372.2 . l i b  1.4850 9 3 . 2  
4-6093.1 4-6240 .227 69 .3  -68.0 -9.5 1.276 91 .8  .173 .E68 346.0 533.4 .111 l .Ol8A 91.4 
13.29 8.18 4 .94  4 . 5 1  7.90 3.84 11.76 2 /2 /2  33.2 8 1 . 9  47.6 1.167 2 . 4 7 6  
-- - - . - . MARS ARRIVAL DATE :: 2445890 ( 8 JUL 19841 - . 
4-5600 4-5690 ,262 175.3 6 .3  1 .0  1.050 105.1 ,287 1.144 279.3 542.1 ,016 1.473 8 9 . 1  .697 1 .4  -16 .3  2 8 8 . 0  ,153 
4-5890 4-6067.3 .181 275 .1  -33.9 -2 .7  .662 93 .3  ,359 1.086 185.9 329.2 .696A 1.4770 82.0 1.3S9 1 . 1  6 . 2  5 0 . 1  ,249 
4 - 0 0 8 r - 8  4-6200 .249 6 6 . 1  50.9 8.8  1.273 98 .0  .205 .E72 319.1 507.8 ,693 1.051A 97.5 ,913 - 1 1 . 8  - 4 8 . 9  160.6 ,238 










.262 175.3 6 . 3  1 . 0  1.058 105.1 ,207 1.144 279.3 542.1 ,818 1.473 8 9 . 1  .697 1 .4  -16.3 E88.O ,153 
.178 274.9 -39 .6  -4 .1  ,670 93 .5  ,346 1.090 186.7 350.3 ,119A 1.478D 87 .5  1.365 2.4 16.8 40 .0  -199  
.199 71.4 -46.7 -6.5 1.285 94 .8  .207 ,890 331.3 499.5 .706 1.074A 99.0  .925 3 . 2  8.3 208.1 e l62  
e.66 9 . 4 5  5 .68  3.23 6 .63  3.77 12.09 2 /1 /1  65.9 3 5 . 0  69.5 1.519 1.754 68.6 356.2 6 3 . 1  102.20 1.145 
.245 182.2 3.8 1.0 1.065 104.0 .e75 1.155 264.1 537.1 .E38 1 .4731  91 .1  ,702 1 . 3  - 1 5 . 9  207.1 .180 
. 1 7 1  274.6 -36.4 - 3 . 3  .666 93.5 ,349 1.095 186.6 342.0 .713A 1.4780 85.4 1.364 1 . 6  1 0 . 6  45.5 ,211  
. E l l  69 .3  5 0 . 3  7 .3 1.275 95 .2  ,193 .E71 326.7 512.9 -703  1.039A 96 .1  .910 -10.6 - 5 1 . 3  163 .6  . E l l  
2 . 4 8  9 . 1 3  5 . 3 9  3.38 6.76 3.74 12.74 2 / 1 / 2  57.2 68.1 44 .2  1.354 2 . 6 5 8  68 .7  12 .6  - 5 1 . 0  9 2 . 0 0  L . 2 4 3  
.230 189.2 1.5 1 . 1  1.072 103.0 .266 1.167 289.0 532.1 .E56 1.477A 92 .8  .709 1.1 - 1 5 . 5  3 0 4 . 7  . I 6 8  
.204 71.5 57 .8  7.0 1.276 93 .6  ,183 .E71 336.5 510.2 .712 1 .03 lA  94.7 .908 - 1 1 . 1  -55 .4  161.0 .211  
2 . 5 8  9.04 5 . 1 5  3.54 6.94 3.90 12.74 2 /1 /2  49.9 71.0 40 .8  1.449 2.868 64 .3  1 . 8  -36 .1  112.50 L.706 
,206 205.3 - 1 . 7  1 .4  1.085 101.2 ,255 1.192 2 9 9 . 0  522.2 .E89 1.498A 95.9 ,721 .I - 1 5 . 0  316.4 e188 
,186 276.2 -4 .6  5 . 3  ,668 92 .8  .346 1.096 185.2 310.0 .717 1.4760 92 .8  1.367 - 7 . 1  -42 .1  23.4 -252 
2.70 8 . 7 1  4.78 3.99 7.39 3.93 11.94 2/2/2 30.0 02.7 37.4 ,948 3.117 74 .1  .8 25.9 129.80 L . 0 0 1  
. l e 4  275.6 -44 .1  -5.5 ,670 93.4 ,344 1.099 i e s . 5  315.9 . ~ O A  1.4770 88.9 1 . ~ 6  3 .7  2 5 . 7  3 5 . 6  ,204 
.2s2 10.4 - 1 2 . 1  -10.8 1.276 91.7 ,173 .e68 348 .5  533 .3  ,718 1 . 0 1 8 ~  91.4 .so4 7 . 5  4 2 . 1  217.1 . i 4 9  
1.0 1.092 100.3 .e52 i . e o r  304.2 117.4 ,903 1 . 5 1 0 ~  9 7 . 2  ,720 .i -15.4 521.1 
4.24 7.63 3.72 11.73 2 /2 /2  34.5 91.3 5 3 . 5  i . 2 2 8  2.223 13.1 1.3 37.5 1 2 1 . ~ 0  
1 .7  .667 92.4 ,348 1.094 184.5 375.5 ,713 1.415D 9 4 . 0  1.387 - 3 . 8  - 2 2 . 7  22 .0  







- 1 . 9  
- 1 7 . 3  
- 6 9 . 0  




1 ,  S O 3  
4 - 5 6 6 0  
4-5890 
4-6101 .L 
















.255 66 .6  
12.55 9 .47  
,281 175.7 
,195 71.3 
12.42 9 .53  
-__ _ _ "  - 
. i r 4  211.6 




2 .5  1.099 99.4 .zso 1.222 309.8 512.7 
- 3  ,665 91.9 ,352 1.090 183.5 381.4 
-9 .7  1.277 90.8 ,172 .E69 356.2 541.7 
4 .50  7.89 3.77 11 .81  2/2/2 31.1 99.4 
MARS ARRIVAL [ATE = 2445900 (18 J _ _  _ _  
1 . 1  1.057 105.1 ,285 1.140 278.9 547.3 
- 2 . 4  ,668 9 5 , 2  .360 1.082 189.4 327.3 
9 . 1  1.274 96 .0  ,205 .E72 319.3 507.0 
3.09 6.49 3.81 13.23 2 / 1 / 2  76 .1  63.7 
1 . 1  1.057 105.1 ,285 1.140 278.9 547.3 
- 3 . 1  .670 95.3 ,345 1.095 190.3 348.8 
-0.3 1.285 94.8 .e07 .E90 331.8 499.4 
3.09 0 .49  3 -87  12.00 2 / l / l  70.1 34 .2  
,916 1.527A 90.4 ,735 
. IO6 1.474D 95.5 1.366 
.719 1.018 88 .4  ,904 
6 3 . 1  1.159 1 .912  75.3 
IUL 1984) 
- . 7  - 1 6 . 9  325.5 
- 2 . 2  - 1 3 . 4  20.8 
6.7 4 2 . 2  209.5 
3 . 0  42.8  127.1D 
_. 
1.4 -16.5 283 .E  
17 4 . 0  53.L 
-12.2 - 4 9 . 5  159.9 
33 .7  -59.5 75.5L 
1 . 4  9 .6  43.0 
3 . 0  7 . 0  207.9 
1 . 4  60.6 101.10 




























8 . 7  
-53.0 
52 .1  
5 .60  
8.7 
- 3 6 . 2  
- 4 5 . 8  
5.66 
.E l0  1.465 07 .1  ,702 
.893A 1 .4 r lD  81 .5  1.358 
.693 1.05lA 97.8 .913 
49.5 .927 2 .391  79.2 
,818 1.465 0 7 . 1  ,702 
.710A 1.4720 0 7 . 1  1.365 
,700 l .074A 99 .1  ,925 
00.9 1.377 1.974 68 .1  
4-5610 
4-5900 








4 . 3  
- 3 4 . 5  
50 .9  
5 .33  
4 9 3  
- 3 1 . 5  
-51.4 
5 . 3 3  
2 . 0  
54.5 
5 . 0 0  
- 3 1 . 9  
1.2 1.083 103.9 .270 1.150 283.8 542.4 ,839 1.460 0 9 . 1  ,700 1 . 2  - 1 6 . 2  P93.4 
- 2 . 7  ,074 95.4 .349 1.092 190.2 340.0 .71lA 1.4720 84.9 1.363 1 . 0  0 .4  4 8 . 6  
1 . 5  1.275 95 .2  ,193 .E71 326.8 512.0 ,703 1.04OA 96 .1  .910 -10.7 -51.5 163.2 






12.14 9 .01  
. i 9 i  11.1 
1 .2  1.063 103.9 ,270 1.150 283 .0  542.4 
-3.5 ,677 95.3 ,343  1.096 190.3 352.0 
-8 .7  1.200 8 3 . 9  ,192 ,079 3 3 ¶ . 2  508 .5  








4 0 . 5  
. E 5 9  
,720A 






09 .1  









9 4 . 9  





1 . 2  - 1 6 . 2  293.4 
1 . 7  1 2 . 0  40 .0  
3 .4  1 2 . 0  L10.5 




4 -5620  







. i r s  212.0 
i i . 9 1  0.15 
1 . 2  1.089 102.8 .2S9 1.160 288 .8  537.0 
- 3 . 6  .677 95.3 , 3 4 3  1.096 190..2 353 .8  
7.0 1.278 93 .6  .103 .E71 136.4 510.2 









1 . 0  -15 .0  302 .0  
1 .8  12 .8  39 .2  
-10 .4  - 5 4 . 5  163.0 
6 . 7  - 4 6 . 2  105.70 




02 .8  ,259 1.160 288 .0  537.8 
95 .2  ,341  1.098 190.1 357.3 
3.73 11.67 Z l l f l  5 8 . 1  56.0 








7 2 . 2  
1 . 0  -15 .6  302 .0  
2 .3  1 8 . 3  36.4 
4 . 5  42 .1  103.00 
3 . 8  10.5 211 .1  
.153 
,123 
, 9 5 6  
.161 
.e66 
, e61  




1 .193  
. t o e  
4-5620 4-5900 
4 -5900  4-0085.7 
















,224 189.5 2 .0  
,177 272.5 -39 .7  
. I 9 2  70.6 - 5 6 . 4  
12.02 8.79 5 . 0 6  
1 .2  1.069 
- 4 . 1  .E77 
3.23 6.64 
- 1 . 2  1 .271  
.210 198.5 . 2  
-217  274.9 -57.8 
.206 72.2 72.8 
12.89 9.51 4.94 
1 .3  1.075 
-10 .3  .e78 
11.5 1.277 
3.30 6.78 
01.8 .251 1.170 293.9 S 3 2 . 0  . E 1 7  1.464A 92.4 ,718 . 8  -15.4 309.2 
92 .0  ,176 ,870 346.5 524.0 ,717 1.023A 9 3 . 2  .906 -14 .9  - 5 9 . 3  150.3 
94.8 ,343 1.095 189.3 365.9 . 7 i s  i . 4 m  91.5 1.366 8 .5  49 .2  2 s . r  
4.07 13 .53  21111 51.2 80.2 3 0 . 3  .e48 3.820 14.7 3 . 8  -22.3 1 ~ 5 . 5 ~  
.I -15 .5  3 2 0 . t  
- 5 . 0  - 3 t . l  24.5 
6 . 6  41.4 212.3 
4 .1  3 3 . 2  128.20 





10 6 2  
I0 
0 . 5  -1 .3  
5 . 4  -12 .0  
t6.8 -70 .3  
.22  4 . 5 0  
1.8 1.088 
3 . 1  .674 
-9.8 1.270 
3.15 7.15 
99.9 .240 1.193 304.8 523.4 
91 .1  .112 .E60 352 .3  540.7 
3 . 1 3  11.79 2 /2 /2  40.5 91.2 
9 4 . 3  ,346 1.091 188.3 3 1 4 . 0  
.907 1.4791 95 .1  .730 
.714 1.468D 93 .8  1.366 
. r i g  1.017 89 .0  . s o 3  
41.6 1.134 2 .581  14.3 
,177 217.8 .I 
. I 7 4  277.6 -21 .0  
. Z Z l  64.9 -69 .4  
12.02 6.05 4 .38  
98 .9  .236 1.205 310.1 518.9 ,921 1.4901 96 .2  .730 -.8 -16.6 3 2 5 . 5  
90.0 .172 .E69 3 5 5 . 8  547.7 .719 1.018 80 .4  ,904 6 . 3  4 1 . 1  208.4 
3.68 11.77 2 /2 /2  36.6 99.8 00.0  1 .229  1.999 14.9 4 . 9  42.3 126.20 
93 .9  ,348 1.088 187.3 379.1 . r u g  1.4660 9 4 . 9  1 . ~ 6 5  - e . 4  - 1 5 . 2  23.3 




,164 215.4 -57.2 
. I 9 1  89.6 -22.4 
.132 223.7 - 4 4 . 3  
.179 272.8 - 4 1 . 3  
.194 95.9 -22.8 
. in 271.9 - 3 1 . 5  
15.13 1.90 4 .22  
i e . r 4  7.03 3 , ~  
-5.5 1.114 
-3 .5  $677 
-3 .3  1.218 
5.23 8 . 6 1  
-3 .0  1,117 
- 4 . 5  ,677 
-3.4 1.282 




5 9 . 6  1 .641  
.974 1.S66A 
J 2 0 A  1.1710 
,687 1.076 
I 3 . 1  1.593 
9 9 . 8  .759 
88 .2  1.365 
61 .2  .915 
2 . 0 1 2  36.9 
100.4 .764 
8 9 . 0  1.366 
0 0 . 3  .Pe l  
1 .880  37.2 
6.8 9 . 3  326 .3  
1 . 7  1 2 . 0  4 0 . 0  
- .4  - 3 . 2  181.5 
338.3 3 0 . 3  128.30 
4.3 2.7 331.5 
2 . 1  10.4 34.0 
.o - 3 . 7  188.5 









94 .7  .232 1.258 334.8 
95 .3  .343 1.096 190.3 
97.3 .216 .E76 516.8 
3.09 11.99 1 /1 /2  33.9 
93.4 .233 1.270 341.0 
95 .1  .343 1.096 189.9 
97.a . z z i  . 8 8 i  517.7 



































1.3 1.056 105.2 ,285 1.137 278.2 552.4 .E13 1.461 0 5 . 2  .IO9 1.4 - 1 6 . 8  177 .8  
-2 .2  ,675 97.2 ,361 1.080 193.2 325.7 .690A 1.47OD 0 1 . 1  1.357 .4 2 . 2  5 5 . 3  
9.5 1.274 98.8 .205 .E73 319.4 507.5 .E93 1,052A 9 7 . 6  . O i l  -12.5 -49.7 159.2 
3.05 6 .40  3.07 13.32 2 / 1 / 2  07.0 04.2 52.1 ,887 2.276 81.0 30.0 -60.5 73.8L 
7.0 
- 3 2 . 1  
53.4 











l C . 4  . L4 
.C l  
. i r  
. i r  
1t .a  
170.3 
267.3 





~ 0 1 . 4  
1.3 1.050 105.2 ,205 1.137 278.2 552.4 
-C.5 ,804 97.4 .345 1.094 194 .1  347.0 
- 6 . 3  1.205 94.0 .eo1 ,090 331,s 499.4 
3.05 8.46 3 . m  ie.00 c i i i i  87 .0  34.5 
7.7 i . c n  95.c ,193 .e71 3 ~ 0 . 9  s i e . 8  
1 . 3  1.081 105.0 .e08 1.145 C03.3 547.7 
- C a l l  .68C 97.4 .350 1.090 194.C 338.5 
C.99 8.40 3.74 1 C . W  t / l / L  70.7 88.8 
. e l 3  1.461 05 .L  ,709 1.4 - 1 8 . 0  t 7 7 . 0  
.717A 1.4710 88.7 1.364 . I  4 .7  45.9 
.700 1.074A 99 .1  .925 3 .1  7.4 LO8.O 
1 5 . 5  1.157 t . 1 4 0  00.0 7 . 1  B9.4 9 l . 7 0  
,1091 1.4720 84.S 1.36L . 5  8.4 51.0 
,703 1.04OA 98 .1  .910 - 1 1 . 0  -51.0 16L.r 
,030 1.453 87 .c  . r i a  1 . 1  - 1 8 . 7  ~ 0 1 . 5  
80.9 1 . ~ 8 1  r.3~1 75.c c 5 . 3  - 5 7 . 0  0 5 . 1 ~  
154 
 TOPO OVER T i n €  s o D A Y S  1984 INBOUND SWINGBY H1531ON CURATION I 600 C A Y S  
M A R 3  ARRIVIL C I T E  : 2445910 
2 8  JUL 196a 
v 2 1 2 DECLZ 
V 4 I 4 DECL4 
V 6 I 6 DECL6 
INC RAP CECLP 
,713 1 . 2  - 1 6 . 7  
1.365 .8 5 . 1  
.916 3 . 3  11 .6  
70.3 8.e 5 0 . 1  
,116 1 . 0  - 1 6 . 4  
1 .36s  -8 6 . 0  
.go8 - 1 0 . 3  - 5 4 . 4  
69.5 1 1 . 6  -51.8 
,118 1 . 0  -16 .4  
1.366 1 . 0  1.2 
. B O 9  3 . 5  18 .7  
71 .1  8 . 8  58.4 
I_ - - - _ _  
LAUNCM ARRIVE 8PEEoi  - R A ~ - - D E C L ~ - - I - ~  - - v  i i ECCEN -SHA 
DEPART 3UNG6Y SPEED3 R A 3  DECL3 I 3 V 3 PSI  3 ECCEN SHA 
3WNGBY RETURN 8PEEO5 R A 5  OECL5 I 5 V S PSI  5 ECCEN SUA 
THE11 WET2 PERlH 
THE13 THE14 PERIH 
THE15 THE16 PERIH 
SUN A SUN R KAPPA- 
283 .3  547.7 .E38 
194.4 351 .3  .719A 
335.2 S08.4 .710 
76.7 44 .1  6 1 . 8  
APHEL P S I  2 
APHEL PSI  4 
APHEL PSI  6 
- A  E 
1.453 8 7 . 2  
1 .4720 0 7 . 8  
1.049A 9 6 . 9  
1 .662  1 .949  
R A E  3PEEC2 
R A 4  3PCEC4 
R A 6  3PEECE 
E T A  PCRIC 
2 P 0 . 5  ' . l a 2  
PROP-_AFRO..-CVL OVA EVA--OVD~-EVR TYFE 
4-5610 4-5010 . 2 4 0  183.1  4 . 7  1 . 3  1.061 103.8 .268 i . 1 4 5  
4-5910 4-6002.9 , 1 7 5  267.6  - 3 4 . 3  - 2 . 6  ,681  9 7 . 3  ,344 1.091 
4-6012.9  4-6210 .I90 71.1 - 5 1 . 1  - 6 . 7  1.280 9 3 . 9  ,192 ,819 
11.99 9.00 5.31  2 .99  6 .40  3 .69  11.82 2 /1 /1  
-- ____^. -_ 
4 2 . 8  . i 9 0  
2 1 0 . 3  . 1 3 P  
100 .20  1 . 5 7 1  
288.1 .143  
4 2 . 1  .109 
163.4 e199 
103.10 C.064 
4-5620 4-5910 -221 189.9 2 . 5  1 . 3  1.067 102.6 .25S 1.154 
4-5910 4-6085.r .I15 2 6 7 . 8  -34 .4  - 2 . 7  -68s 9 7 . 3  e314 1.095 
4 -6083 .5  4-6220 -189 7 0 . 7  1 4 . 0  6 . 9  1 .276  93.6 ,183 . E l l  
11.11 8 . 7 0  1 - 0 1  3.02 6 . 4 2  3 .69  12 .56  2 /1 /2  
4 - w z o  4-1910 ,221 i 8 0 . 0  2.5 1 . 3  1.007 102.8 2 5 5  1.194 
4-5010 4 - e o e s . o  . i r s  ~68.0 - 3 1 . 1  -2.8 9 7 . 2  ,343 1.096 
4-6065.0 4-6220 e167 70.4 -55 .1  -8.9 1.277 9 3 . 2  ~ 1 8 3  -873  
11 .12  8 . 7 0  5 . 0 1  3.02 8.42  3.69 11.65 2 / l / l  
4-5630  4-5910 .20 
4-5910 4-6068.8 ,17 
4-6088.9 4-6230 .18 
11.5 
4-5630 4-SOlO .2C 
4-5910 4-6092.1  .17 
4-8092.1 4-6230 . I9  
4 - 5 6 5 0  4-5910 .IT 
4-5910 4-6098.4 .18 
11.9 
11 .e 
4-euoe.4 4-ezso .ze 
288.5 543.0 .e60 1.419 89 .0  
194.4 352.2 .719A 1.4720 88.0 
336.4 518.3 . I 1 2  1.031A 9 4 . 7  
6 7 . 8  7 0 . 1  5 3 . 3  1.619 2 .229  
288.5 543.0  .E60 1 .449  8 9 . 0  
194 .2  355.0 . W O A  1.4110 8 8 . 9  
6 7 . 6  55.2 6 7 . 5  1 .724  1 . 1 9 9  
3 3 9 . i  5 i r . e  .lis 1 . 0 3 2 ~  9 4 . 9  
298 .1  .143  
211 .1  .120  
3 9 . 2  . I C I  
102.60 s . 3 1 ~  
I5 .878 1.448A 
6 .720 1.4700 
7 .716  1.022A 
8 73.9  1 .111  
I5 .a78 1 . 4 4 8 ~  9 0 . 5  .res , I  -28.0 3ne.3 . t a r  
9 .719 1.4690 9 1 . 3  1.368 2 .2  1 5 . 5  32.0 .194 
I4 .717 1.023A 9 3 . 2  .908 -11.1 - 5 1 . 3  1 5 8 . 3  -204 
¶ 52.8 1.605 2 .247  7 0 . 9  1.0  -43.8 115.40  C . 0 0 2  
17 272 .1  1 . 5  . i s 4    AS SO 9 3 . 0  1 . 3 6 6  -0.1 -49 .1  24.e .ee5 
.911 1.4ISA 9 3 . 1  . I 3 2  .O -15 .9  319 .3  .16L1 '9 210.5  - .8  
15 6 7 . 0  -7e.11 .719  1 .017  8 9 . 9  ,903 9 .4  4 7 . 7  2 1 0 . 0  .114 
14 3 2 . 2  .742 3.606 19 .1  7 .1  2 3 . 1  132.00 1 .934  
4-5660 4-5910 ~ 1 6 8  217.5 .6 2.2 1 .090  9 8 . 5  ,225 1 . 1 9 3  310.6  525.1 .BO4 1.462A 94 .Z  -737 - . S  -16 .0  324 .7  .167  
4-5910 4-6100.8 .174 2 7 3 . 6  -19 .8  1 . 1  .680 9 6 . 0  .346 1.087 191.5  377 .5  ,711 1.4630 9 4 . 5  1.365 -3.0 -18.9 25 .0  ,219  
4-0100.9 4-6280 -219 85.0 -69 .1  -9 .2  1.277 9 0 . 6  .172 .869 355 .7  547.7 .719 1 .018  88.4 .SO4 6 . 2  40 .8  208 .1  a132 
11-45  7-93  4-26 3.52 6 . 9 2  3.67 11 .76  2 / 2 / 2  4 3 . 1  9 9 . 9  55 .7  1.248 2 . 1 3 9  7 5 . 0  7 . 0  40.8 121,90 1 . 4 2 2  
4-5710 4-5910 -137 2 1 3 . 8  -56 .1  - 4 . 5  1 . 1 1 0  9 2 . 9  .el5 1 .244  343 .4  507.0 .976 1.5lZA 9 8 . 1  ,780 5 . 7  8.8 329.1  a215 
4-5910 4-8080.8 ,176 268 .8  -36.5 - 3 . 2  ,685 9 7 . 0  .342 1.095 193.9 360 .3  .720 1 .4700 9 0 . 1  1.366 1 . 3  9 . 7  3 5 . 6  .LO1 
4-6080.6 4-6310 -187 9 6 . 6  -24.0 -3.4 1 .282  9 6 . 8  .217 .E82 320.2 579.5 ,690  1 .073  80.6 .921 - 2  -2 .9  1 8 9 . 3  . I 6 0  
i 2 . 2 3  7 . a  3 .90  4.82 8.01  3 .71  12.00 i / i / z  35 .5  148.9  88.4 1.718 1 .700  3 2 . 1  339.8 30.0 i s r . 0 0  1 .339  
196 .8  . 7  
268 .8  -30 .5  
6 9 . 5  -18.8 
1 8 . 4 0  4 . 7 7  
196 .8  . 7  
1 269.9  -39 .6  
67 .4  6 2 . 1  
, e.55 4 . 7 7  
1 . 4  1 .073  
-3.e ,685 
- 7 . 2  1 .276  
3.10 8 . 5 1  
1 . 4  1 .073  
- 4 . 1  .684 
7.7 1.277 
3 . 1 0  6 . 5 1  
101.5 .245 1.163 293.8 538.4 
97.0 -342  1.095 193.9 360.5 
92 .5  .1?7 ,869  343.0 525.7 
3 .71  11.56 2 / 1 / 2  59 .8  6 7 . 8  
101 .1  -245 1.163 293.8  538.4 
9 6 . 8  .343 1 . 0 9 4  193.4 365 .2  
91 .9  ,118 . E 7 0  347 .2  524.7 
3 .78  12.64 2/1/1 59 .8  77.5 
9 0 . 5  . l e 3  . I  -16 .0  m ( i . 3  ,147  
9 0 . 1  1.368 1 . 3  9.8 31.5 . l P I  
9 3 . 0  .BUS 3 . 8  23.0 210.3  . i i i  
1.864 7 2 . 1  0 . 0  58.0 105.30 1 . 1 4 1  
1 . 8  1.085 99 .5  .230 1.183 304.8 $29.4  
7 . 2  .e81 9 6 . 2  ,345 1.089 192.1 374 .1  
-12.5 1 .277  90 .9  . I 7 2  .E68 514.0 540.6  
3 .36  6 . 7 6  4 . 1 8  12.23 2/2/2 4 l . 6  9 0 . 7  1 6.56 4; io  
__I_. _. UARS ARRIVAL DATE e 1445920 < 1 AUG 1984) - - .  
4-5600 
4-5920 














# 9  ,190 
,266 








. e  . l a 4  
1 7 7 . 0  7 . 2  1 . 4  l . O S 5  
264 .3  -31 .1  - 2 . 0  .BE4 
6 7 . 8  5 4 . 8  9.9 1.274 
9 . 8 0  5 . 7 7  3 . 1 2  8 . 5 3  
171.0  7 . 2  1 . 4  1 .055  
262.5 -31 .8  - 2 . 1  .E93 
71.4 -47 .1  -8.6 1.285 
0.62 5 . 7 1  3 . 1 2  8.53 
105.5  .289 1 .135  277 .3  511.3 .E07 
99 .5  -364 1.081 191.5 3e4.5 .687A 
$ 6 . 6  .COS . E T 3  319.8  507.4 ~ 6 9 4  
I 4 . 0 3  13.41 2/1/2 9 8 . 0  6 4 . 6  5 4 . 8  
101 .1  .289 1 . 1 3 5  277 .3  557 .3  .8OT 
I 99.6  .348 1.091 1 9 9 . 0  3 4 5 . 3  .7lSA 
9 4 . 8  .207 ,890  331.2 499.5 .708 
I 3.85 12.00 2/1/1 98.11 3 5 . 3  5 2 . 5  
1 . 4 6 3  83.2 
1.4750 8 0 . 7  
1.0S2A 9 7 . 6  
.848 2.181 
1 .463  8 3 . 2  
1.4780 86.2 
1.074A 9 9 . 0  
1 .498  2.280 
1.450 8 5 . 4  
1.4780 84.L 
1.238 2 .211  
I.OIOA 0 6 . 1  
.715 
.358 







,363 .*lo' - 
77.2  
1 . 5  - 1 7 . 0  272 .4  
. I  . 7  5 6 . 9  
i e .9  -50.1 i 5 e . s  
4 2 . 7  -61.0 72.6L 
1 . 5  - 1 7 . 0  212.4 
.e 1 . 4  4 8 . 4  
3 . 3  8 . 7  200.2 
1 e . o  58 .8  95.10 
4-5610 
4-5920 
4-60 7 5 ,  r 
1 . 2  - 1 7 . 2  283 .1  
.e 1 . 1  52.0 
1 1 . 2  - 5 2 . 2  $62 .1  
30.0 - 5 9 . 4  e 3 . i ~  
4-9620 4-5920 . e e l  190 .4  2.8 1 . 4  1.066 102 .8  , 254  1.1SO 288.0 548.4 . O S 9  1 . 4 4 2  8 7 . 2  .723 1 . 0  - 1 1 . 1  293 .1  . 1 3 7  
4-5920 4-6065.0 . l e 0  263 .1  - 3 2 . 2  -2.e ,694 99 .4  ,545 1.099 198.0 354.8 .72OA 1.4770 8 8 . 6  1 .561  - 3  2 . 1  4 1 . 3  . l e 1  
4-6085.0 4-OZPO . i o 7  10.4 - 5 5 . 3  -0.9 1.277 93.2  . i o 3  .a73  339.1 5 i r . e  ,713  1 . 0 3 2 ~  9 4 . 9  .ea9 3 . 5  i 6 . 0  t 1 i . s  ,121  
i i . 1 1  e . 6 1  5.00 c.00 6.31  3 .81  11 .65  z / i / i  78 .2  15.3 82.0 1.716 1.041 7 i . e  1 2 . 7  5e.a 101.30  i . e i 4  
+-so20 4-eooe.o ,180 ~ 6 3 . 0  -32.5 - 2 . 3  ,894 9 9 . 2  . s i 4  1.098 i s 6 . 1  3 5 9 . 3  , 7 2 0 ~  1 .4700 8 9 . 0  1 . ~ 6 7  . 4  2 .e  37.e  . t e a  
4-5630  4-5920 ,203 197.1 1 . 1  1 . 5  1.071 101 .4  .e41 1 .158  293 .$  543.9 ,879  1.438 08.8 .728 e7 -18.8 302.1 - 1 3 1  
4-0068.0 4-6230 ,106 6 9 . 4  -S8.4 - 7 . 1  1 , 2 7 6  9 2 . 5  , 1 7 7  .E69 3 4 3 . 0  525.7 . . 7 1 8  1.022A 9 3 . 0  .90$ 3 . 7  2 2 . 5  2 1 0 . 0  ,110  
11.14 8 . 5 3  4 . 7 s  2 . 9 1  8 .32  3.80 % l . S 6  2/11?. 6 9 . 7  6 1 . 1  85.9 1 . 7 4 6  1 . 8 3 0  72 .5  1 1 . 4  55.5 104.90  1 .463  
4-J630 4-5920 .LO3 197.1 1 . 1  1 .9  1.071 101.4 ,241 1.158 293 .1  5 4 3 . 9  ,879 1.438 88.0 e728 a 7  -18 .8  302.1 ,137  
4-¶020 4-6092*1 ,100 L64.8 - 5 3 . 1  - 2 . 4  ,093 99 .0  ,344 1 .097  198.1 364.1 ~ 7 1 9  1 .4740 9 1 . 1  1.387 - 5  3 . 5  3 4 . C  . I 6 6  
4-609C.l  4-6230 ,188 6 1 . 1  60.8 1.4 1 .277  9 1 . 9  ,178 ,870 317.3 (124.7 , 7 1 7  1.023A 03.2 .PO6 - 1 0 . 1  - 5 7 . 0  1 5 9 . 2  ,199  
4-1610 4-5920 ,181  L 0 3 . 9  - . l  1 . 8  1.077 100.3 ,231 1 .167  299.1 539.6  a 8 9 T  1 , 4 3 T L  9 0 . 1  , 732  . 4  - 1 6 . 6  310 .0  ,140  
11.14 8 . 5 3  4 . 7 3  e . 9 1  0 .32  3 . 8 0  i e . 5 1  z / i / i  69 .7  77.0 82.5 1.710 1 .926  72.7 1 0 . 0  -51.5 1 1 0 . ~ 0  i .5e.s 
4 - ¶ 9 Z O  4-6092.1  .IO0 264.6 - S S . l  - 2 . 4  ,693 9 9 . 0  . 3 4 4  1.097 196.1 364.1 .719 1.4740 9 1 . 1  1.367 - 5  3.5 S 4 . L  - l @ @  
4-6092.1 4-6240 a187 68.3 -81 .1  - 7 . 4  1.276 B2.0 .173 .E87 346.7 $ 3 3 . 6  .717 1.0181 9 1 . 3  .903 4 . 1  28 .4  207 .9  * l o '  
11.11 B.31 4 . 5 1  2 .96  6 . 3 1  3 . 8 0  11.53  2 l l / t  6 2 . 3  80.1 6 9 . 8  1 .110  1 .7Al  T 3 . 3  9.8 55.0 106.fD 1.010 
4-1640 4-5920 . l a 7  203.9 - . l  1 . 6  1.077 100 .3  .231 1 .181  299 .1  459.6 .E97 1.43IA 9 0 . 1  - 1 3 2  a 4  - 1 6 . 6  310 .0  -140  
4-5920 4-8099-8 -194 2 6 8 . 4  - 4 5 . 5  - 6 . 0  ,690  98 .3  ,346 1.090 196.4 374.7 ,113  1.4680 9 3 . 8  1 .366  4 . 1  t 5 - 1  21.9 -222 
4-11099.8 4-6240 -222  58.5 6 9 . 1  9 . 4  1.277 90.3 .172 .E69 3 5 1 . 8  532 .1  ,119  1.018A 9 1 . 6  ,904 -12.8 -58.8 1 5 1 . 5  
11.61 8 - 6 4  4 . 5 1  2 .96  6 . 3 7  4 . 1 3  12 .93  2/1/1 62 .3  84 .2  4 7 . 4  1.219 L.487 7 7 . 5  11 .5  -38 .6  123 .10  t . 8 l t  
I_..=" *-.a,." a -1 ..> .. - - - . - --_ ._. --. --. - -.- a .-... 1. -.- I -.. . .a . ... --=-a- - - = - C Y  . S I P  c1u.0 -.e 1.0 X.UIIC Y Y . L  . L C ~  i . i c a  au4.y > * ) , a  . Y X J  X . - J O ~  Y Z . ~  . ~ J I  .U - a = . ,  a * - . -  s a - ,  
4-59ED 6-6095.9 . l e 1  266.4 -34 .5  - 2 . 8  .692 98 .7  . S A 5  1.094 197.3  369.4 . T i 7  1 .4710 9 2 . 4  1.381 .6 5.9 3 0 . 8  a194 
4-609S-8 4-6250 e194 6 7 . e  -64 .0  - 7 . 9  1.216 91.4 ,172 .E67 350.6 111.0 ,118 1 .017  89.8 ,903  4.8 3 3 . 8  206 .1  -111 
11.20 8 .15  4 . 3 3  3 .05  8 .46  S.82 11.57 2 /1 /2  56.0 9 1 . 9  75 .1  1 , 5 9 5  1.642 14 .4  8.7 5 5 . 3  511.90 1.0L3 
4-5660 4-5920 .161 217 .3  .? 2 . 2  1 , 0 8 7  98.2 . t i 7  1 .184  310.9 531.2 .927 1.442A 92.4 . 740  - e 4  -11 .4  322.8 ,150  
4-5920 4-6101.0  . l a 3  289.5 -12 .1  3 .2  .688 9 8 . 1  .347 1 .088  195 .9  377.2 . I l l  1.4660 9 4 . 4  1.366 - 5 . 1  -30.1 2 6 . 1  
4-610t.11 4-6260 .e31 64.0 - 1 1 . 1  - 1 0 . 1  1.218 9 0 . 5  .119 ,869 356.7 547.7 .719 1.018 68.4 ~ 9 0 4  7.C 43 .3  2 1 1 . 0  e 1 4 5  
1 1 - 2 0  0.04 4.18 8 . 1 8  6 .87  3 .86  11 .89  2 /2 /2  50.0 98.9 4 5 . 1  1.067 # ! . S I 8  76.8 9.5 3 4 . 5  128.60  1.6e3 
4-5810 4-5920 .153 P 2 4 . P  4 . 3  t.b 1 . O O t  0 7 . 1  . Z I T  l . I o 3  3 1 7 . 0  S T 7 . t  .e40 1 . 4 4 6 1  9 3 . 4  .145 -1.2 -1O.t  328.4 .15I 
1.364 - . 9  - 5 . 1  28.8 .222 
.908 8.6 4 1 . 0  C 0 7 . l  ,141  
76,)  10 .1  46.3 lC2.60 . O S 6  
.Ism 1 . 1  qo.1 3TI.O .e11 
155 
b 1.01  
I .10 
' 1.21  
a.2 




t 1 .01  
t .10 , 1-27 
I a.2 
101.4 ,240 1.115 293.0 I 
101.0 ,348 1.105 203.7 1 
0,oo 11 .51  c / i /e  6 0 . 8  
101.4 .e40 1.115 293.0 5 
101.4 .348 1.104 203.2 3 
4 .04  12.58 2 /1 /1  80.5 
92.5 . 1 7 r  .a69 343.0 5 
91.9 , i r e  .a70 347.3 I 
3.0 
5 . 1 1  
3.0 
- 2 0 .  2 
-¶7.1 












- 2 1 , z  
4.28 
.4  











s ,ra  
1.0 1 . o ~  i03 .0  .e58 i . 1 ~  eee.2 558 .1  ,051 1.442 83.6 ,135 1.0 - 1 0 . 5  zaz.3 .i40 
7.5 i . m  93.a .to3 .or; a w . 5  8ie.e . n e  1.03i~ 94.7 ,908 -10.9 - 5 5 . 0  m . 8  .LOI 
t.97 a.38 4.59 1z.w - * - A -  00.4 1 i . 5  az.9 1.522 i.oia 7 4 . 1  20.8 -58 .2  94.10 1 . m  
-1.a ,121 104.5 .359 1.120 209.8 350.1 ,118A 1.5210 81 .4  1.373 - . 4  - 3 . 1  4 6 . 1  .I99 
1.a 1.014 103.0 .256 M.2  5 5 6 . 5  . E 5 1  1.442 83.8  
-1.1 . 7 2 t  104.4 .358 1.120 209.1 353.4 .719A 1.5200 08.3 
-7.4 1.277 93.C . l a3  .E13 3 3 9 . 0  5 1 1 . 3  .713 1.032A 94.9 
c.97 a.58 4.50 11.80 wi / i  100.4 16.5 57.0 1.5ae c . o m  
.735 1.0 -1a.5 2.92.3 .$do 
. 3 7 3  -.I -3.4 43.0 . i 9 5  
.go9 4 . 0  1 9 . 5  e 1 e . i  . l e 4  
72.9 17.0 53.7 QQ.~O i.a~3 
,373 - . e  -4.0 39.0 . i o 2  
.go5 4 . 1  e4.a e i i . 1  . i i 4  
13.3 15.a 12.3 io3.00 i.aiz 








1.a 1.019 i o i . 8  .mi 1.193 29e.i 554.4 .a15 1.451 8 5 . 5  
1.7 1.217 01.9 .ire . a m  341.2 524.7 .iir i.023~ 93.2 
2.01  a.22 4 .40  ie.si e / i / i  9i.o 1 1 . 3  10.7 i.aia i . w o  
-1.3 .119 104.0 .355 1.117 206.9 382.9 .?EO 1.5140 90.8 
.r3a . r  -10.7 eor.5 ,133 
.373 -.I -4.7 30.4 .i93 
.ooa -11.0 -51.3 150.4 .eo3 
1 5 . 2  $4 .2  -5a .4  105.80 i.i7a 
1 . 1  1.014 100.3 
-1.3 ,119 104.0 
- 1 . 1  i.zra 91.0 






$ 1 7 2  
1 . 5 9  . ZOE 
.355 
- 1 1 3  
1.70 
i.5a 
1 1.159 298.1 
I i ? / l / Z  83.1 
' 1.186 304.3 
i.iia 208.a 
, .ear 340.9 
i.ii3 2oa.o 
I .ear 350.8 
~ z i i / z  143.4 
I 1 . 1 1 3  3 i o . a  
1.101 eoa.8 
, .ea9 361.0 

























1 .424  oa.9 
1.5130 90.9 
1.OlBA 91.3  
1 .815  1.930 
1.419 8a.e 
i . 5 0 ~ 0  92.2 
1 . 4 1 1  e 9 . z  
1.019 a a . 4  
1.017 89.8 
1.530 1.895 
1.SOOO 3 3 . 1  
1 . 3 1 4  1.904 


















4 . 9  
l e . 4  
. - e 4  








- 5 . 9  
34.9 




3 6 . 6  
300.2 
208.9 






1 1 5 . 4  
3 0 . 2  
llR.aD 




I * so2 
,127 
.114 
1 .368  
. LO9 
, 1 2 6  
. I 98 
. I ea 
1 . 2 4 0  
1.8 1.019 99.1 
-1.1 .711 103.8 
- 8 . 1  i . 2 r a  91.3  
2 .11  a.12 4.44 
2.1 i.om 97.0 
- . a  . r i 3  1os.e 
e.72 ( . i t  4.39 




.I - .9 
-11.4 









-1 .8  
0.1 
13.3 
- .e  
-2.9 
14.9 
- .a  
:a.e 
14.a 
1 . 8  
-19.5 
- 5 . a  
2a.a 






















e i e . 2  
io3.00 
e m . 4  
30.2 
c94.a 


















. I  3 a  
.199 
.ill 
1 .510  
, I 36 



















,210 198.9 1.2 
.e37 251.8 -28.2 
.io@ 07.7 03.2 
it.*o 9.99 4 4 4  
1.7 i.oa9 ioi.9 
-1.1 .I31 106.8 
8.0  1.217 91.9 
1.91 8.W 5.15 
1 . 1  1.074 100.1 
-1.1 .731 ioa.8 
-8.1 i.z7a 91.9 
1.7~3 8.11 1.14 
.e45 1.152 291.0 S59.4 
.310 1.130 215.1 363.0 
,178 .or0 341.1 124.r 
i z . r i  z / i / i  i02.8 71.a 
.ir3 . w e  347.2 133.5 
.e30 1.158 297.C 5 1 5 . 0  
. S I 8  1.138 215.0 303.7 









8 4 . 0  - 1 4 4  
9o.a 1.310 
93.2 .Boa 
1.670 15 .9  








.io9 z0s.s -.o 
.e3a 2iz .o -LO.C 
.zoo aa.6 -433.9 
lt.44 9.08 4.54 
.171 211.0 -.I 
-234 C I 3 . 3  -25.0 
.eo0 81.0 -0o.s 
12.04 9.3a 4.29 
. a 5 5  t t r . a  - . I  
.230 255.3 -C4.4 
.El7 63.1 -00.7 
11.7C 9,0@ 4.10 
1.8 1.018 99.C ,211 1.184 303.5 551.9 ,911 1.418 
-8.5 1.218 91.3 .172 ,868 351.C 540.9 .?lo 1.017 - . e  .734 100.4 .sa7 i . 1 3 ~  ~ 1 4 . 0  3ao.o .rii 1.i480 
).a7 8.09 s .or  11.03 c t w t  01.1 91.0 .os . t  1.422 
C.O i.08~ 98.0 .cor 1.110 310.1 148.4 .9tr 1.41~ 
-.4 ,130 108.0 ,366 l.lt5 t l P . 1  374.7 .113 1.5370 
-9.1 1.t77 90.7 .17C ,089 335.5 147.0 .I19 1.018 









98.8 .199 1.17s 318.8 149.0 .94C 1.409 
09.9 ,114 ,911 e6 194.0 ,7190 1.0tC 
4.91 11.e1 C / l / C  13.11 105.0 56.1 1.001 




STOPOVER T I M E  I 0 D A Y 3  1984 INBOUNO BWINGEIY M1531ON DURATION 5 600 D A Y S  
M A R 3  ARRIVAL D A T E  = C d 4 5 9 ¶ 0  
6 SEP 1984 -_ _ _ _  - 
LAUNCH ARRIVE-8PEEDl' R A l  -DECLl 
D E P A R T  OWNOBY (PEED3 R A 3  DECL3 
8WNGBY RETURN (PEE05 R A 5  DECL5 
PROP AERO--DVL - - ____ . 
4-1130 4 - 5 9 ~ 0  .i60 1 5 8 . 3  -87.3 
1e.92 9.26 4 . 1 1  
4 - 5 9 5 0  4-6095.0 ,235 252 .8  -25.9 
4-6095.0 4 -6330  .203 108.9 -21.4 
..._ . 
I 1 V 1 P S I  1TCCEN SMA THE11 THE12 
I 3 V 3 PSI 3 ECCEN SHA THE13 THE14 
I 5 V 5 P S I  5 ECCEN SMA THET¶ THETI 
OVA --EVA -OVD-_-EVR --_TYPE 3UN.A SUN R 
-7.8 1.094 89.2 ,178 1.198 5.2 172.2 
3.66 7.06 5.10 12.40 I / l / 2  66.2 114.0 
- . e  . r 3 5  106.6 .36r 1.135 214.4 361.0 







. r i a  
13.  r 
APHEL b S 1  2 V 2 I 2 OECLP RAP SPEECP 
APHEL P S I  4 V 4 I 4 DECL4 R A 4  OPECC4 
APHEL PSI  6 V 6 I 6 OECL6 R A 6  3PtCO6 








1 i 0 r . r  
553.6 
3 1 5 . )  




















1 . 5 ~  









68 .4  
1.891 
o r . 5  
96.0 





. r 5 4  
.me 
114.r 
. r s r  
7 r . 9  





. B O 4  







-e .5  
9.9 
- . 3  
6 .7  
14 .3  
. r  
- 1 . r  







47 .3  
-21.3 
1 . 5  
-3 .5  
5.3 
-2e.1 




4 4 . 3  
4 3 . 7  
- w , r  
991.5 
31 .4  
.210.2 
114.20 
















. 5 4  I 




. t 5 6  
1.029 . 1 t o  
.156 
.960 
. z i t  
,241 
. - -  MARS ARRIVAL OATE :: P445970 I26 8EP 19041 -- __-I. -. 
157 
(ITOPOVEP TIME : 0 DAY3 1964 INBOUND SWINGBY MISOION OURATION Z 040  O A Y S  
M A R S  ARRlVAL DATE : 24456I0 
28 JUN 1964 __ _ _ _ _  _. 
LAUNCH ARRlVE OPEEOl R A 1  OECLl I 1 V 1 PSI 1 ECCEN SMA THE11 THE72 PERIH APHEL P S I  2 V 2 I 2 OECLL R A L  0CECO2 
DEPART 3WNGBI 3PEEO3 R A 3  OECL3 I 3 V 3 PS1 3 ECCEN SMA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  (PEE04 
3WNGBY RETURN EPEE05 R A 5  OECLS I 5 V S PSI 5 ECCEN SMA THE15 THE16 P E R l H  APHEL P S I  6 V 3 I 6 OECL6 R A 6  3PEEOO 
E V A  -.OVO --EVR TYPE SUN A SUN R.KAPPA-- - A  E INC R A P  OECLP E T A  CERIC 
4 -5600  4-1860 e264 174.9 5.6 ,6 1.061 1 0 5 . 3  .e92  1.150 279.6  136 .9  .615 1.486A 9 1 . 3  ,692  1 . 5  - 1 6 . 2  291.7 ,165 
4-5680 4-0093.1 - 1 8 2  218 .4  - 1 3 . 0  2 .9  .a62 9 1 . 0  .3SO 1.101 181.9 312 .2  . l i b  1.4630 9 3 . 2  1 . 3 6 6  - 4 . 7  -29.9 20.9 . P P I  
4-0003.1 4-6240 ~ 2 2 7  69 .3  -66 .6  -9.5 1.276 91 .6  .173 ,868 3 4 8 . 0  533.4 , 7 1 7  1.018A 91 .4  .903  3.2 3 8 . 1  214.2  .Isi? 
.- 
MARS ARRIVAL DATE = 2445860 (26  JUN 1964) - - . _. 
-- __ - _  
13.06 9 . 5 9  5 - 7 5  3.47 6.88 3.84  i 1 . m  2/.t/z 56.9 8 1 . 9  4 7 , 6  i.1e.r 2 . 4 1 0  71.4  357.4 3 2 . 4  128.60 i . i e 3  
*-SO10 4-5860 .2Sl  161.9 3 .2  .9 1.066 104.3  ,282 1.16.3 2 6 4 . 3  531.7 ,833 1 .4911 9 3 . 2  ,696 1 . 3  -15 .0  290 .7  * I 7 5  
4-5060 4-6097.0 ,101 280.2 -19 .1  1.1 .a61 90.6 .353 1.098 161.1  377 .1  , 711  1.4810 9 4 . 6  1 .366  - 3 . 0  -16.5 1 6 . 9  a224 
4-0097.0 4-6250 .224 66.6 -69 .4  - 9 . 5  1.276 9 1 . 2  ,172 .666 352.1 140.8 .716 1.011 89.6 ,903 6 . 3  4 0 . 4  211.3  * I 3 1  
13 .01  9 .32  5 . 4 9  3 .66  7.08 3.63 11.73  2 /2 /2  4 9 . 2  9 1 . 3  36 .6  1.199 2 . 0 4 3  73.1 356 .6  39 .2  108.10  1 .231  
MARS ARRIVAL DATE I 2445890 I 8 JUL 1984) . -- - -- - - - -- - - - - 
4-5600 4-5890 ,262 175.3  6 . 3  1.0 1.058 1 0 5 . 1  ,267 1.144 279.3  S42.1 ,616 1 .473  6 9 . 1  -697  1.4  -10 .3  266.0 *133 
4-5690 4-6093.5 .166  210 .2  - 4 . 8  5 . 3  .668 9 2 . 8  ,346 1 .096  185 .2  3 7 0 . 8  ,717 1 .4760 9 2 . 8  1 . 3 6 1  - 7 . 1  -42 .1  23.4 . Z ¶ Z  
4-6093.5 4-6240 . L I Z  70.4  -72.1 -10 .8  1.276 9 1 . 7  .173 ,668  3 4 8 . 1  533.3  ,718 1.016A 9 1 . 4  ,904 7 . 5  4 2 . 1  217.1 e 1 4 9  
12.64 9 . 6 1  5.68 3 . 2 3  6 .63  3 . 9 3  11.94 2/2/2 6 5 . 9  62.7 31.4 -948 3.117 74 .1  - 6  2 5 . 9  129.60 2.007 
4-5010 4-5890 .245  i e 2 . z  3 . 8  1.0 1.065 104.0 . p i 5  1 . i t l 5  2er. i  5 5 7 . 1  i . 4 m  0 1 . 1  . roe  1.3 -11 .0  ~ 9 1 . 1  .160 
4-5890 * - O O O O . ~  . i r e  2’18.3 - 1 7 . 3  1 . 7  .687 9 2 . 4  .348 i.094 184.5 375.5 .r is  i . 4 r s o  94.0  1 . 3 6 1  - 3 . 0  - 2 2 . 7  ze.0 ,221 
44-oo90.11 4-6250 ,221 60.9 -60.0 -0 .3  1.276 9 1 . 2  . i r 2  ,868 312.0 540.8 . r i a  1 .017  80.8 .go3  0.1 39.0 z i o . ~  .reo 
12 .47  9.11 5 . 3 9  3 . 3 0  6.76 3 . 7 2  1 1 , ? 3  2 /2 /2  5 7 . 2  9 1 . 3  5 3 . 5  1.226 2 . 2 2 3  7 3 . 1  1 .3  3 7 . 5  127 .50  1 . 5 0 3  
4-5620 4-5690 ,230 189.2 1 . 5  1 . 1  1 .072  103.0 ,266 1.167 289.0 532 .1  ,656 1,477A 92.6 .709 1 . 1  - 1 5 . 5  304.7 * l o 0  
4-5690 4 - 6 l f l l . L  .179 260 .1  -22 .5  . 3  ,665 9 1 . 9  .3S2 1 . 0 9 0  163 .5  381.4 ,706 1.4740 9 5 . 5  1.300 -2 .2  -13 .4  20.0  * e 2 6  
4-0101.C 4-0260 .e28 64 .5  -70.4 -0.1 i . 2 7 7  90 .0  . i r z  ,069 356.2 541.7 , 719  1.016 68.4  .go4 6 . 7  4 2 . 2  ~ 0 9 . 5  . l a 6  
12.46 6 . 9 2  5 . 1 5  3.54 0.94 3.77  i i . 8 2  L / E I L  49.9 90.4 6 3 . 1  1.150 $ . o i t  75 .3  3.0 42.6 127.10 %.Os? 
4-seoo 4-1890 . i 8 0  z i 0 . 2  . 3  2 .5  1.099 9 9 . 4  .e50 1.222 309.6  5 i z . r  .OM i . 5 ~ 7 ~  98.4  . 7 3 s  - . I  -10.9 3 2 5 . 5  . e i o  
4-1090 4-0061.1 , 179  275.1  - 4 0 . 0  -4 .4  .670 9 3 . 5  .341 1.098 186.6 351.9  a719A 1 . 4 7 7 0  8 7 . 9  1 .166  2 . 7  16.9 30.7 ~ 1 9 9  
4-6011.1 4-0300 ,199  88.6 - 2 1 . 3  - 3 . 3  1 .278  9 1 . 7  .E20 ,871 314 .6  516.8 ,062 1.068 60 .9  .914 -.e - 3 . 6  160.0 s l S 0  
12 .63  6 . 3 2  4 . 5 3  4 . 5 0  7 .89  3 .79  12.04 2 /1 /2  31.1  146.6 6 3 . 4  1.523 1.904 40.9 334.7 40.6  lLO.10 1 . 3 7 7  
- -- -- MAR8 ARRIVAL DATE :: 2445900 (16 JUL 1964l .- 
4-5010  4-5900 ,241  182.0 4 . 3  1.2  i . 0 6 3  103 .9  . e m  i . 1 5 0  263.8 542.4  ,839 1.460 8 9 . 1  .roo 1 . 2  - 1 6 . 2  291.4 - 1 4 8  
4-5900 4-009r . t  . i re  2 7 5 . 4  -12.0 3.1 .6r4 94.3  1.091 188 .3  314.0 . i i*  i .4680 9 3 . 6  1.316 - S . O  -31 .1  e4 .s  .e30 
4-6097. t  4-6250 -230 66.8 - 7 0 . 3  -9.8 1 .276  9 1 . 1  .172 .E66 3 5 2 . 3  540 .7  .719 1 .017  6 9 . 8  .903  0.8 4 1 . 4  212 .3  -135 
12.16 9.05  5 . 3 3  3 . 1 2  6 . 5 3  3 . 7 3  1 1 - 7 9  2/2/2 68.4 91.2 4 3 . 6  1 .134  2.381 74.3  4 . 1  3 3 . 2  128 .20  1 .793  
4-5020 4-5900 .e24 169.5  2 . 0  1 . 2  1 .069  102.6 . e59  1 .160  268.6 537 .0  .E59 1.460A 9 0 . 8  ‘713 1 .0  - 1 5 . 6  302 .0  a153 
4-8100.9 4-0260 ,221  04.9  -69.4 - 9 . 3  1 .277  90 .6  .112 ,869 3S1.8 1 4 1 . 7  ,718 1 .016  68.4  -904 0 . 3  4 1 . 1  208.4 e134 
11.97 6.74 5 .06  3.23  0.04 3.68  1 1 . 1 7  2/2 /2  58 .1  9 9 . 6  80.0 1 . 2 2 9  1 .999  74 .9  4 . 9  42.3 126.LO 1.B29 
4-5000 4-5900 . i l l  217 .6  .I 2 . 4  1.094 9 8 . 9  ,236 1.205 310.1  516 .9  ,921 1.490A 96.2 .736 - e 6  - 1 6 . 6  325.b . l o 7  
4-OOOL.8  4-0300 1.191 8 9 . 6  -22.4 - 3 . 3  1.278 9 7 . 3  . 2 l t  ,676 116.9  $76 .3  e686 1.065 61.2  ,915 *.4 - 3 . 2  161.5  r lS4  
12.03 6.06  4 . 3 8  3.90 7 . 3 6  3 . 6 9  11.99 2/1/2 30.6 146.3  59 .6  1.641 t . 0 1 2  3 6 . 9  3 3 8 . 3  36.5 128.30  1 .001  
4-5900 4-010o.s ,174 2 n . e  - 2 1 . 8  . I  A W  9 3 . 9  .348 1 . 0 ~ 8  187.3  379 .1  .roo i . i m o  9 4 . 9  1.365 -2 .4  - 1 s . e  2 5 . 3  . e t 1  
4-sooo 4-008e.8 . i 7 5  271 .9  - 3 1 . 5  - 3 . 5  .err 9 5 . 3  ,343 1.096 190.3 352 .6  , 7 1 9 ~  1.4120 88.2 1 . 3 e i  1 . 7  12.0 4 0 . 0  . i o 1  
4-5070 4-5900 ,175 226.0 6 . 5  3 . 5  1 ,POO 9 7 . 9  .23t  1.218 315 .9  514.6  , 9 3 3  1.503A 97 .3  . I 4 1  -1.9 - 1 9 . 9  330 .0  . I 9 0  
4-sooo 4-0081.0 . i re  erz .8  -41 .3  - 4 . 5  $ 6 7 1  95.1  ,343 1.096 189.9 339 .3  . ~ O A  1 . 4 ~ 1  8 9 . 8  1.368 2 . 7  1 9 . 4  34 .8  . i o 4  
4-oo07.0 4-0310 ,104 0 5 . 0  -ez .8  -3 .4 i . 2 8 ~  9 7 . 3  ,881 3 i r . 7  rreo.o .6or i .or6 80.5 ,921 .o - 3 . 7  i m . 5  . i o 4  
- . . - __ ___ MAR3 ARRIVAL DATE = 2445910 (28 JUL 10841 - - 12.31  6 . 1 1  4 . 3 3  4 . 2 1  7 .80  3 .78  12.11 Z / l / 2  33 .6  149 .3  73.1 1 .593  1.660 3 7 . 2  838.5 3 7 . 2  135 .10  1 . 0 8 3  
4-1000 4-1910 .160 217.5 a 6  e . 2  1 . 0 9 0  9 8 . 1  
4-0061.0 4-0300 .169 09.9 -22 .7  - 3 . 3  1 . 2 1 9  9 7 . 1  
11 .47  7.95 4 . 2 6  3.52  6 .92  3.69 
4 - 5 6 ? 0  4-5910 ,161 224.9 5 . 2  3 . 1  1 .095  9 7 . 5  
4-5910 4-6066.6 ,176  266.8 -36 .5  - 3 . 2  .663 97.0 
11.59 7.69 4 - 1 8  3 .10  7.10 3.71 
4-5010 4-eo os.^ . i r s  eor .6  - 3 4 . 4  - 2 . 1  ,685 9 7 . 3  
4-0088.0 4-0310 . i er  06.6 -24 .0  -3 .4  1 .282  9 6 . 0  
- 1 . 1  - 1 9 . 2  329 .0  ,175  
, 1 . 3  9 . 7  35 .6  -167  
. 2  -2 .9  109 .3  . l e 0  
359.8  3 0 . 8  137.00 1.339 
._ _.  
4-5000 4-5920 
4-5920 4-6092.1 
4-#00L.l  4-0240  
4-5600 4-¶920 
4-5920  4-6099.0 
4-OflOO.9 4-0240  
4-5610 4-5920 
4 - I O L O  4-3095.9 
4-6095.9 4 -6230  
4 -¶020  4-5920 











. 2 6 ~  ~ V . O  7 . 2  1 . 4  1.055 1 0 5 . 5  . zoo  1.135 2 7 7 . 3  5 5 7 . 3  .do7 1.463 
13.03  9.90 5 . 7 7  3 .12  6.53 4.15  12 .03  t i i i i  98.0 8 4 . 2  4 7 . 4  I . P I O  
,104 268.4 - 4 5 . S  - 6 . 0  ,690 9 8 . 3  .346 1.090 190.4  3 7 4 . 1  -713  1.4680 
,222  5 6 . 5  6 9 . 7  9 . 4  1 . 2 7 1  9 0 . 3  .172 .e69  357.6 532 .1  ,719 1.018A 
. P I 2  163.7 4 . 9  
$161 200.4  - 3 4 . 5  
,194 67 .2  -64.0 
12.12 B.16 5.34 
1 . 4  1.060 103.9 ,269 1 .143  2 6 2 . 6  5 5 2 . 8  ,635 1.450 
- 7 . 9  1.276 9 1 . 4  ,172 .637 350.6  141 .0  . I16  1 .017  
- 2 . 8  .eo2 9 8 . 7  .345 i . 0 9 4  197 .3  360.1  . r i 7  1 . 4 7 i o  
2.98 0.37 3.62 i i . 5 r  ~ i i i e  87.1 01.9 7 1 . 1  1.595 
-221  190.4 2.6 1 . 4  1.066 102.0 ,214 1.150 286.0 546.4 
-163 269 .5  -12.1 3 . 2  .666 9 8 . 1  .347 1.086 19S.9 377.2 
l l . ? O  6.66  5.00  2.90 8 . 3 1  3.68  11.69 2/2/2 76.2 96 .9  
. e37  64.0 - r i . 7  -10.2 i . 2 m  90.5  . i r z  .809 5 5 6 . 1  147.7  
. e 0 3  191.1 1.1 
. e22  6 3 . 5  -09.4 
. i r o  ~ r i . 6  -27.8 
11.42 8 . 1 2  4 . 7 3  
. i e i  217 .3  .I 
.445  64.7 - 1 1 . 7  
. i o1  211.3 .r 
.e25 212.2 -29.5 
12 .20  9 . 0 3  4 .18  
,104 20S.4 - 3 0 . 9  
.LO4 1 7 . 0  -14 .6  
11 .47  8.31 4.18 
1 . 5  1.071 101.4 .mi 1.158 293.5  
-0 .4 i . 2 7 9  90.1 . i i*  .671 359.1  
2.2 1.087 08.e . 2 i r  i . i w  s i o . 9  
-2.0 ,042 9 6 . 6  ,450 1.020 191.7 
2.e 1.087 08.9 .eir 1.184 310.9 
-2.0 .or9 90.4 ,372 1.013 i96.0 
3 . 1 6  0 .57  4 . 1 3  i t . 9 1  u i / e  50.8 
-1.0 .688 97.6  .349 1 .084  194.7  
2.91 0.32 3.16 11.65 2/2 /2  69.7 
- 4 . 4  1.205 1 1 0 . 5  .361 .662 272.5 
3.18  8 .57  4.65 14.93 W1/2  10 .6  
-3 .4  1.271 103 .0  .e76 .608 292.9  
543 .9  
361 .8 
5 5 4 . 1  
106.9 











. le1 L l 7 . 3  . 7  L.?. 1.067 9 6 . 2  .217 1.164 310.9 532 .2  
.la1 L62.7 -31 .9  -2.1 .a94 99.1 .346 1.096 199.0 349.C 
1 1 . 1 7  8.01 4 . 1 6  8.16 6 . 5 7  3 .63  lL.00 L / l / L  10.6 140.4 
4-6870 4-69tO .I13 L24.L 4 . 8  L.0 1.09C 9 7 . 1  .LIE 1 .193  311.0 SL7.L 
4-eO89.C 4-9310 ,186 99.7  -84.1 - 8 . 4  I.L68 96.7 ,el11 .88L 3LO.T 979.5 
. i s 3  80.4 -tt.i -3 .3  i . tm 9 7 . 4  . t i 7  ,876 316 .4  570.4 
4-E9tO 4-8019.1  .:eo t(13.m -3e.1 -e.3 . eo4  9e.c .344 :.os6 190.5 319.7 
11 .11  7.07 4.00  a.80 8.70 a m  st .oe wi l t  40.0 146.0 
63 .2  
91.1 
9 1 . 3  
1.747 
8 3 . 2  
93.8 
01.6 
2 . 4 6 7  
6 5 . 4  
9 2 . 4  
6 9 . 8  
1-64?, 
. r i s  1 . 5  - 1 7 . 0  272 .4  .148 
, 3 6 0  4.1  2 5 . 1  r 7 . 0  . t 2 z  
,904 -12 .6  -50.8 1 5 1 . 5  . t z s  
7 7 . 5  1 1 . 5  - 3 6 . 8  121.10 1 .912  
.659 1 . 4 4 2  6 7 . 2  ,723  1 . 0  -17 .1  2 9 3 . 1  ‘ . 1 3 ?  
. r i i  i . m ~ ~  9 4 . 4  1 .368  - 5 . 1  -30 .7  2 6 . 7  , 2 3 1  
, 7 1 9  1.018 0 8 . 4  ,904 7 . 2  4 3 . 5  211.0 
4 5 . 7  1.067 L . S I ~  76.8  0 . 5  3 4 . 5  ieo.oo 1 . 0 6 5  
.679 1.456 6 6 . 6  , 728  . I  - 1 0 . 0  302.1 .137 
,706 1.4620 9S.6 1.364 - . 9  - 5 . 7  26.6 s t 2 2  
-719 1.022 8 7 . 1  .906 0 . 6  4 1 . 0  20? .1  e 1 4 1  
68.1 1.216 1 .786  10.0 10.1 4 0 . 3  122 .60  a 9 5 0  
,5811 1.4590 70.5 1 .334  .1 - 3  54 .6  ~ 4 4 5  
,534 1.190 6 0 . 0  .DO5 - 3 . 9  -6 .9  170.6 , 5 3 0  
1 3 . 5  -303 7 . 3 9 3  11.0 330.0  5 0 . 5  69.4L 1 . 9 4 0  









1.442A 92 .4  
i . 4 m  19 .0  
1.110 70.9 
-697 4 . 7 L 9  
1.442A 92.4 
i . 4 7 8 0  67.L 
1.006 81.1 
i . e i i  t . 4 1 7  
1.448A 9 8 . 4  
1 .4760 6S.O 
1.073 00.e 
1,?48 1 .901  
,740 -.I - 1 7 . 4  i e z . 8  
1 . 3 5 5  si0 -8.1 . I  -0.6 - 6  114.1 57 7
39.2 34L.8 36.8 102.70 
,140 - A  -27 .4  stt.8 
1.366 .t 1 . 7  4 9 . 0  
.e11 - . 4  -3 .4  101.2 
81.7 84L.9 m . 3  ie6.00 
,748 -1.L -19.L 326.4 
L 9 . 0  1141.1 I¶.? 139.LO 
1.387 set . 4  L - L . 8  e.? 189.B 37.4  




. 1 5 0  
e193 
* 1 5 5  
e. e a t  
158 
STOPOVER*TIME = 0 DAYS 1984 INBOUND SWING8Y MlJ3lCN OURATICN = 640 C A Y S  
MARS A R R I V A L  C I T E  I 2 4 4 l 9 P O  
7 A U G  l 9 R b  
PROP 
4-5660 4-5920 -152 
4-5920 4-6093.2 ,180 
4-6093.2 4-6320 -189 
11.35 
- - . _- - 
R A l  -0ECLl.- 
RAS OECL3 
R A 5  OECLS 




r . 8 7  4.06 
- . . __ 
4-¶600 4-5930 ~ 2 7 5  177.8 7.3 
4-5930 4-6092.t .190 259.8 -29.9 
4-6092.2 4-6240 -189 68.4 -61.5 
















a 2 4 6  184.4 5.1 
-190 261.3 -29.6 
,194 67.3 -64.0 
12.47 9.43 5.41 
-246 184.4 5.1 
,191 267.9 -34.4 
.230 46.5 69.4 
12.51 9.48 5.41 
.e23 191.0 3.0 
'.I88 263.4 -28.4 
-205 65.8 -66.6 
11.91 9.03 5.03 
_ _  
I 1 V 1 P S I  1-ECCEN 3MA WET1 THE12 PERlH APHEL PSI  2 V 2 I 2 OECLD R A Z  SPEECe 
I 3 V 3 P S I  3 ECCEN 9MA WET3 THEf4 PERlH APHEL PSI  4 V 4 I 4 OECL4 R A 4  SCCCC4 
I 5 V 1 PSI 5 ECCEN BHA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 OECLb R A 6  S P E E C I  - OVA- -EVA -DVO --EVR---lYPE SUN A SUN RLAPPA - - A  E INC RAP OECLP ETA PERIC 
4.1 1.096 96.1 ,208 1.202 323.4 5 2 3 . 5  .951 1.412A 94.2 .749 -2.6 -23.6 334 .3  .l65 
-2.5 ,693 98.9 ,344 1.098 197.9 365.6 .719 1.4730 91.4 1.367 - 5  3.9 33.2 .le9 
-3 .4  1.286 96.8 .221 ,887 321.0 583.0 .691. 1.084 79.8 .928 .6 -3.6 196.7 .170 
3.48 6.89 3.60 12.18 Z f l l Z  4 4 . 1  151.4 73.4 1.685 1.674 26.6 341.8 23.3  145.40 1 . 1 3 5  
MARS A R R I V A L  DATE = 2445930 ( 1 7  AUG 1984) - - -. - - 
1.8 1.011 105.9 .296 1.134 276.0 561.9 .799 1.470 81.3 . I 2 2  1 . 5  - 1 7 . 2  261.6 .1¶8 
-1 .7  .703 101.4 .348 1.104 203.2 363.4 ,720 1.4880 90.9 1.369 - .e  -1.8 3 5 . 6  a189 
-7.5 1.278 91.9 .173 ,867 346.1 533.6 .717 l.Ol8A 91.3 .903 4.1 28.8 208.2 -108 
5.32 6 . 7 3  4.04 11.54 Z l l l Z  108.4 80.4 64.6 1.687 1.872 73.4 12.2 52 .5  108.60 1 . 4 7 1  
1 . 5  1.060 104.2 .273 1.141 281.7 557.8 .630 1.452 83.6 ,725 1.2 -11.1 t7'.7 - 1 4 4  
-1.6 .703 101.1 .348 1.101 202.4 368.6 . 7 1 7  1.4840 92.2 1.369 - . 4  -2 .5  32.3 -194 
-7.9 P . 2 7 6  91.4 ,172 ,867 350.5 541.0 .718 1.017 89.6 .903 4.6 33.8 206.0 ~ 1 1 1  
3.04 6.44 4.02 11.51 2/1/2 98.8 91.9 66.5 1.597 1.823 74.1 10.8 S l . 2  113.20 1.314 
.l57 217.3 - 6  2.1 1.085 98.0 ,212 1.117 310.9 137.1 .928 1.427A 90.8 .144 -.4 -10.3 319.1 . I 3 7  
, 2 5 5  271.2 -26.7 -1.9 ,629 101.5 .471 .993 193.5 277.9 .121A 1.4610 66.3 1.323 - . I  - a 2  53.6 -526 
-¶26 60.9 -11.1 -5 .0  1.263 114.4 ,437 .860 264.6 584.5 .484 1.217 66.0 -904  -4.9 - 7 . 0  170.6 *SO* 
12.64 9.74 4.13 2.90 8.31 5.62 16.24 2/1/2 59.8 153.0 13.1 ,217 6.769 56.6 335.6 36.0 85.lL 1.694 
el57 217.3 .6 
.199 2M.4 -50.0 
.239 83.6 -17.3 
11.27 8 .37  4.15 
4-5660 4-5930 .is7 217.3 .6 
4-1950 4-6076.0 el96 251.7 -30.0 













11.19 8.29 4.13 
,146 223.0 5.6 
-192 218.6 - 3 0 . 0  
.188 96.5 -23.9 
11.06 8.01  4.01 
. 141  230.5 10.3 
,190 260.1 -29.8 
.is0 103.0 -23.7 
11.09 7.98 3.95 
4-1630 4-1950 
4-5950  4-610¶,9 
4-0101.# 4-62fO 






1.5 1.060 104.2 .273 
-2.9 .694 99.7 .352 
9.7 1.277 88.8 .172 
3.04 6.44 4.06 12.92 
1.1 1.065 102.7 ,254 
-1.2 ,700 100.6 ,349 
-8.1 1.277 90.8 ,173  
f . 8 6  6.29 3.99 11.67 
1.141 281.7 5 S 7 . 8  -830 
1.085 198.9 383.8 .703 
2/2/ l  96.8 90.0 64.8 
1*148 287.3 553.5 .656 
1 1,096 201.3 374.4 ,713 
, ,869 354.7 547.8 ,719 
2/1/2 69.4 100.9 66.8 





1.440 8 5 . 5  











1.2 -17.7 277.7 ,144 
1.0 5.6 27.8 ,250 
-12.7 -58.1 149.2 e 2 2 3  
10.1 -51.2 118.80 ,988 
I 1.0 -17.6 287.6 ,136 
1 - . I  -4.7 29.5 .LO¶ 
b 10.4 49.4 118.00 1 . 1 7 2  
1.4 37.9 205.4 .res 
-254 185.2 5 . 1  1.7 1.059 104.7 .e79 1 .140  280.4 562.5 .822 1.456 61.8 .I32 1.2 -18.1 273.0 .I53 
-207 256.8 -27.2 -1.1 .717 103.6 .355 1.113 208.0 368.5 .711 1,5080 92.2 1.572 -.e -f.9 32.0 .I96 
,190 61.2 -64.6 -8.1 1.276 91.3 .I72 .667 350.6 541.0 .718 l . O l ?  89.8 e903 4.9 34.9 206.9 -114 




2.1 1.085 98.0 .210 1.177 
-1.9 . I O 1  102.i .361 1.096 
-3.3 1.275 100.1 .244 .872 
2.90 6.31 4.25 $2.31 W i l t  
2.1 1.081 98.0 .el2 1.177 
-1.8 .?OS 102.0 .354 1.103 
-3.2 1.277 98.4 .226 .8?4 
e.90 8.31 4.16 12.12 2/1/2 
310.9 537.1 .928 1.427A 90.6 .144 - . 4  -10.3 319.7 - 1 3 7  
, 203.4 332.5 .7OlA 1.4920 82.6 1.364 - . I  - . 6  5 5 . 7  ,239 
303.9 519.2 .e60 1.084 79.3 .912 -1.3 - 5 . 7  %77.l . L O 4  
! 59.8 148.8 32.1 1.0St 3.618 32.9 545.0 51.3 113.40 C.7¶4 
310.9 537.1 .928 1.427A 90.8 .744 -.4 -18.8 519.7 . I 5 7  
1204.0 342.6 .?;$A 1.4940 8 5 . 5  1.367 - . I  - a 8  50.0 -209 
311.6 577.4 .677 1.07E 60.5 ,914 - . E  -4.4 119.6 ~ 1 6 3  
! 59.8 147.4 40.6 1.560 2.680 30.7 344.5 20.2 122.50 2 .595  
2.6 1.089 96.9 .COB 1.181 317.3 533.4 .941 1.429A 91.7 .I48 -1.0 -19.6 325.0 , 1 4 1  
-1.8 .706 101.6 .348 1.105 203.1 356.2 .72OA 1.4910 89.5 1.369 - .2 -1.4 39.5 .lOO 
-3.4 1.282 96.8 .zi7 -882 319.9 179.6 ,690 1.075 00.6 ,921 . r  -3.0 189.3 .*eo 
t.98 6.39 4.07 i2.06 2 ~ 2  5 5 . 0  148.9 59.5 i .101 z.oi6 e7.i 34r.7 ze.9 139.40 1.754 
3.5 1.093 ~ 5 . 8  .eo1 1.192 323.9 ~ ~ 9 . 9  i.43t~ 02.5 , 7 5 1  -2.1 -rs.r 5 ~ 1 . 0  . w e  
-1.7 .705 101.3 ,348 1.103 203.0 364.5 .719 1.4870 91.2 1.569 -.a -1.9 34.8 ,190 
-3.4 1.286 96.8 ,222 .887 320.8 583.1 .690 1.084 79.6 .928 a 6  -3 .7  196.6 , 1 7 0  
5 .11  6.52 4.04 12.19 2/1/2 5 1 . 5  151.4 69.8 1.67e 1 . 7 5 9  24.7 342.6 10.9 147.00 1 . C 7 0  
.^__ - -.. - MAR3 A R R I V A L  DATE = 2445940 (27 AUG 1904) 
1.6 1.064 .e27 191.7 3.0  
.2Od 258.9 -25.7 -.6 ,713 
.e09 6 5 . 5  - 6 7 . 4  -6.7 1 . 2 7 7  
1L.46 9.49 5 . 1 1  2.97 6.30 
4-5670 4-5940 .143 2t3.6 2.8 
4-5940 4-6001.4 .el2 254.1 -28.1 
4-6061.4 4-0310 .f93 96.1 -23.0 
11.27 6 . 5 0  3.96 
4-5660 4-5940 .114 229.6 8 . t  
4-5940 4-6092.C .e09 255.4 -27.7 
11.20 0.36 3.66 
4-1690 4-5940 . i s6  236.1 19.0 
4-5940 4-6096.0 .to7 256.8 -27.2 
4-6096.0 4-63¶0 .198 109.3 -22.0 
11.32 8 - 3 5  3.89 
4-eosz.r 4-6320 ,193 102.7 -23.9 
_- -. . -_ I__ 
.e10 196.0 l.t 
,227 C!I8.5 -20.3 
.236 62.0 -71.6 
Se.66 9.73 4.14 
~141 223.6 L.9 
.e41 250.4 -06.7 
. to2  95 .1  -21.1 
11.04 9 .21  3.95 
.131 229.2 6.3 
. I 3 8  251.1 -te.s 
.to9 102.3 -2t.4 
ll.6r 9.01 3.04 
. l t T  234.6 14.8 
,235 tae.0 -25.9 
11-65 0.89 3.60 





103.0 .258 1.146 286.2 558.5 ,811 
I 103.2 .355 1.107 206.6 374.2 .115 
90.7 ,173 ,869 351.0 541.8 .719 
I 4.30 11.70 2 / l / P  lp0 .4  100.8 63.4 
' 96.0 .EO1 1.179 311.2 539.3 .942 
! 97.2 .E20 .881 318.E 579.9 .687 
I 4.54 12.10 Wl/2 64.6 149.3 56.0 
104.3 .351 l.Ll9 209.5 356.0 .720A 












' . 7 5 1  
I 1.373 
.9tl  
I t 3 . 7  
1.0 -16.3 28t.S .140 
-1.3 -6.7 30.2 .e09 
5 .7  36.8 206.3 . le6 
1L.O 47.4 119.60 1.242 
- .a -20.0 32'2.0 . .130 
, - .5  - 3 . f  41.6 .193 
.O -3.3 168.7 .163 
' 343.3 20.4 138.tO 1.625 
3.1 1.091 OS.? ,195 1.188 324.1 536.0 ,954 1.417A 91.0 .?I4 -1 .7  -23.5 326.5 . ,134 
-1.3 .719 104.0 .355 1.116 208.6 363.1 .TZO 1.1130 90.6 1.373 -.I -4.7 36.2 .195 
2.84 6.25 4.48 12.21 e l l / *  60.4 151.6 66.6 1.616 1.822 23.7 843.0 16.5 146.00 1.3t6 






























































7 5 . 3  149.8 
,192 1.101 323.9 541.9 
.$EO 1.159 L15.3 361.4 
.e21 ,886 317.0 563.5 
12.25 L l l l P  10.1 151.9 
l 3 3 1 . t  539.1 , t14.4 567.0 
! 3 l l . 8  568.7 




























I A O 8 A  





0 7 . 1  
8 8 . 8  
88.1 



















. ? S O  
1.37* 
. e t 7  




t1 .4  
.7 
-2.9 
9 . ¶  
84.0 
- . e  
- . 7  
-.2 
343.1 
- 1 . 5  










4 2 . 1  
-t2.1 
-4.9 
- 4 . 3  
16.0 
-e4 * s 
-6.1 
-4.6 



















3 i i . t  
323. r 





1966 OUTBOUNO SUlNtBY MISSICN DURATION : 480 D A Y S  
M A R 3  ARRIVAL DATE 2446470 
8 FEQ 1906 
LAUNCH BUNGBY 6PEfOl'-kAl OECLl I I V 1 P s i  l-EtCEN '-3MA WET1 WET2 PERIH APHEL PSI 2 V 2 I 2 OECLL R A P  SPEEOP 
SUNGBY A R R I V E  3PEfO3 RA3 OECL3 I 3 V 3 P 3 I  3 ECCEN 3MA THEf3 THETI PERlH APHEL PSI 4 V 4 I 4 DECL4 R A 4  dPEEC4 
DEPART RETURN lPEE05 R A S  OECLS 1 5 V 5 PSI 5 ECCEN SMA WETS THEf6 PERlH APHEL PSI 6 V 6 1 6 OECL6 R A 6  6PEEC6 __ PROP-AERO OVL OVA EVA CVO EVR J!EE_SUN-A-SUN RA_PPA--rA E -1NC RAP OECLP E T A  PERlC 
4-6160 4-6315-2 -156 72 .0  20.4 - . 4  .e69 94.2 .e55 ,804 192.5 440.2 .599 1.0080 103.5 1.239 -3.2 -12.9 315.0 ~ 3 0 4  
._ - . - - -. - ._ 
- .  MARS ARRIVAL DATE : 2446470 I 8 FEB 1906) - ------I___ _____ 
4-6315.2 4-0410 e304 351.4 -10.4 -2.3 i.395 80.8 .423 1.198 31.2 i1s.s .WSD i . r o r ~  ios.8 .e43 .a -22.1 205.6 .z7e 
4-6470 4-6640 .tis 216,s -4 .4  1.0 ,651 93.7 .si5 1.22) 108.0 286.1 . w O A  i.eiio 14.5 1.015 - . I  18.6 116.1 .e86 










- MARS ARRIVAL DATE :: 24 
.e08 88.0 .e53 .795 1 
1.387 60.4 .412 1.166 
.614 94.4 .406 1.138 1 
8.11 3.40 1 6 . 5 ~  w i / i  
.e68 91.2 .e50 .799 1 
i.38r 60.6 .iii 1.168 
.e40 94.1 . w r  1.181 i 


















4-6140 4-0315.7 el39 90.4 21.1 
*-SA30 4-6620 ~ 1 6 2  218.3 -9.0 
4 -6315 .1  4-8460 .so5 349.6 -10.1 
ie.ri 1.33 3.92 
4-eiso 4-6515.0 .is9 19.2 21.1 
4-8315.0 4-6480 ~ 3 0 0  349.6 -10.9 
4-8460 4-6630 ~ 1 3 6  218.0 -6.9 
12.19 6 .81  3.93 
1.234 -3 .4  -13.3 3 1 1 . 1  . m e  
3.044 -.e zo.r.iio.i . d i e  
.63e . e  -21.1 264.2 .e46 
.e31 .8'-21.8 263.9 .E46 
13.3 241.2 -4 .6  109.40 1.S43 
1.236 -3.3 -13.4 314.3 . S O 0  
1.060 -.6 19.9 114.2 .348 
13.4 241.8 -4.0 110.50 1 .568  
4-6160 4-6316.0 .154 73.6 20.1 
4-0316.0 4-0490 . S O 8  346.5 -10.0 
4-6490 4-6640 . le1 215.0 -3.9 
11.43 6.69 4.10 
4-6110 4 - 6 s i r . i  '.ire 11.4 19.3 
4-e~ir.e 4-6400 .si6 348.2 -10.0 
b-eieo 4-esi9.8 .tog 72.6 18.1 
4-6490 4-6650 .I06 213.1 -.9 
11.49 6.73 4.40  
4-6319.6 4-6490 -335 346.1 -9.0 
4-6400 4-6660 .OD8 211.0 2.1 
11.19 1.00  4 . 0 3  
- .4  ,866 93.9 
-2.4 1.361 80.6 
1.8 .663 96.5 
4.75 9-13 C.59 
-2.3 1.380 19.4 
4.76 8.15 e.33 
-.e ,610 06.7 
1.0 , em 96 .1  
-3.2 -12 .1  ~ 1 6 . 1  .aoe 
m . 6  - 3 . 8  ioe.co L.710 
-3.0 -11.6 316.4 .si8 
. r  -21 .1  zeo.r  .e21 
c4e.r -3.2 ioe.DD $ . i s 6  
.8 -21.4 081.3 .e20 
- . 4  19.4 118.5 ,300 




















s a l #  
. P I $  
.e35 
, 140  
.3n 7 
. en$  
4-8140 4-6316.1 .141 93.1 20.4 
11.95 1 . 6 8  3.95 
4-esie.m 4-0~00 .si0 341.9 -10.8 
4-0500 4-66~0 . ~ Y T  e is .7  - 6 . 3  
4-oiso 4-63is.n -1 3  
4-6$1$.9 4-6500 .SO 
4-6500 4-6850 -14 
11.3 
4-8160 4 -6316 .5  . l ¶  
4-6316 ,s  4-6500 .SO 
4-0900 4-8640 . 1 2  . 1 l . C  
*-et70 4-6317.9 . l I  
4-6317.9 4-6500 -31 
4-0500 4-6650 . I 1  





7 4 . 5  
346.0 
212.8 




I 6.80  






- 3 . 4  
4.09 
10.1 




80 .2  







9 8 . 1  
2.41 
19.9 
. r s r  102.7 
b 1.130 35.2 
' 1.166 194.2 










1 n . i  
i w . 2  
113.1 









, 6 7 5 A  
28.3 







1 . 6 O S D  
,640 
1 .De30 
1 . 5 1 7 4  
1.6110 
. I 9 5  
103.5 
94 .5  
69.4 









1.235 - 3 . 3  -13.2 315.6 
.e24 .9 -20 .6  256 .2  
1.054 -.S 20.5 116.6 
13.2 241.1 - 3 . 1  108.00 
- . J  ,860 
-2.5 1.376 
1.3 .e66 
4.27 1 . 6 6  
- . I  .am 
-2.4 i.3r6* 
1.8 .335 
4.28 1 . 6 7  
, ,802 191.2 
' 1.129 38.2 
I %.eo8  $91.1 
i 2/1/1 54.1 
' .eo1 100.0 
1.123 38.3 




i e . 6  241.7 
1.242 -3.0 
-621 . I  









- 2 . 1  10I.50 
4-6180 








1 6 . 6  
- 9 . 1  
2.4 
4.01 
4-eszz.4 .e43 16.4 
4-6100 - 3 5 6  346.1 
4-6670 ,093 2OS.9 
Il.85 1 . 5 0  
4-8325.2 . e 0 4  81.3 
4-6500 .386 348.7 
4-0660 .OB9 204.P 
12.56 8.14 
18.2 
-6 .0  , 4 . 8  
I 5.31 
- 1 . 5  . e n  502.4 .so$ .e25 eie.3 442.3 .sr4 1.07ro i o 6 . e  1.253 - 2 . 4  -z.i 1.313 16 .1  ,414 1.114 4 1 . 0  114.5 .~SZO i . 5 1 6 ~  93.9 . e t 4  .4 
1.9 . IO6 98.2 .258 1.290 201.4 317 .9  .951A 1.6240 81.1 1.098 - . 3  
4.35 1 . 1 9  2.13 12.24 2 l l / l  5 7 . 0  146.3 22.1 .469 5.224 6.2 246.9 
-0.1 325.8 
-22 .1  254.7 
18.4 121.7 
- 5 . 9  330.1 
-22.6 2 5 2 . 8  
- .e  104.30 
18,s 118.6 
3.3 IO2.50 
I i r . 8  
I 6 . 0 1  
' - 6 . 9  
I 6 . 1  
- M A R 1  ARRIVAL DATE 8 2446S10 (20 MAR 1988) - '- 
- .e  ,806 6 1 . 3  . e ~  .193 i r e . ~  441.7 .see .996 104.0 %,e33 -3.4 
-e.s 1.373 79.4 ,595 1.117 38.3 i m . 3  .e760 1 . 5 ~ 9 ~  91.1 .em .a 
1.8 .Ole 100.8 ,441 1.108 194.4 LS4.0 .6LOA 1.9970 64.3 1.033 -.l 




-4 .0  106.7O 
-1S.l 316.4 
-19.9 t 5 4 . 2  
LO.? iir.7 
-2.6 108.40 
4-6160 4-6SlI.O - 1 5 3  19.6 19.1 
4-0317.0 4-6¶10 -301 J4V.9 -11.3 
4-6180 4-6640 e1134 2lO.L -2.9 
10.89 6.92 4.08 
4-6313.4 4-6910 ,318 841.9 -10.4 
10.36 0.11 4 .51  
4-eiro 4-est8.4 ,114 73.0 19.0 







1 1 . 7  iw.6 
-2.1 IO1.lD 
161 
BlOPOVER T I M E  = 0 DAYS 
-- . . . 
LAUNCH sWNG8Y-3PEEOl R A l  
OWNGBY ARRIVE OPEEO3 R A 3  
DEPART RETURN SPEEDS RA5 
PROP- AERO 
4-6100 4-6320.5  .e00  73 .8  
4-6820.5 4-6110 -335 348.0  
4-0510 4-6600 . l o7  204 .6  
I - - . __ 
1986 OUTBOUNO SUINGBY M I S S I O N  D U R A l l O N  3 400 C A Y S  
M A R 3  ARRIVAL O A l E  = 1440510 
PO W A R  1906  
OECLI- 
-"L 
D E C L 3  
OECLS 
1 0 . 4  
- 9 . 2  
2 . 7  





1 7 . 6  
- 6 . 9  
8 . 4  
8.02 
2 6 . 9  
- 4 2 . 4  
- 7 . 2  
3.86 
1 9 . 3  
-10.8 
3.99  
1 9 . 9  
-11.8 
- 4 . 9  
3 . 9 5  
19 .4  
- 1 1 . 6  
-2.3 






- 9 . 3  
2 . 9  
4 .16  
1 7 . 9  
- 8 . 0  
4 . 9  
5.29 
17.5  
-6 .8  
6 .1  
5 .97 
---__ - -
-1 .2  
-. . . 
1 1 V 1 P S I  1-ECCEN- SMA - 1 H E T 1  T H E T e - P E R I H  APHEL P S I  2 V 2 I L OECLZ R A P  SPEECP 
I 3 V 3 P S I  3 ECCEN SMA THET3 T H E T I  P E R I H  APHEL P S I  4 V 4 1 4 DECL4 R A 4  3PEEC4 
I 5 V 5 P S I  5 ECCEN SMA THE15 THE16 P E R I H  APHEL P S I  6 V 0 I 0 D E C L 0  R A 6  OPEC06  
JYA->VA---OVD EVR_-TYPE SUN A SUN R K A P P A - - - - - A  E I N C  RAP OECLP ETA C E R I C  
-1 .0  .072 9 9 . 3  .284 ,814 205.3  4 4 1 . 9  , 503  1.0440 1 0 5 . 1  1.246 - 2 . 1  - 9 . 9  322 .0  , 3 3 5  
-2.3 1.372 78.0 .403 1.111 4 3 . 2  1 7 6 . 1  ,6640 1.S59A 9 0 . 9  .620 - 0  - 2 1 . 1  2 1 2 . 0  -100 
1 . 9  .708 99 .6  .277 1 .272  207 .3  305 .2  .919A 1.6250 78 .9  1 .091  - . I  1 9 . 4  123.4 -215 
3 . 9 9  7.38 2 .35  12.80 2 /1 /1  64.1  157 .3  24 .9  . 5 3 4  4.641 9 . 9  L 4 5 . 1  - 1 . 5  l O S . 6 0  1.945 11 .12  7 .13  
4-6100 4-6322.9 . E 4 1  77.0  
4-0322.9 4-0110 .358 348.4 
4-6510 4-6670 . l o0  202.4 
11.01 1 .57  
4-6200 4-6325.0 - 2 8 1  81.8 
4 - 6 3 2 ? . 0  4-6510 ~ 3 0 8  349.2  
4-6110 4-6680 ,095 201 .1  
12.30 8.18 
_. _- - -.- - 
- 1 . 4  ,878 102.2 .304 .e24 211 .7  442 .6  ,573  1.0740 1 0 6 . 2  1 . 2 5 2  - 2 . 4  - 0 . 0  326.5 ,158 
- 2 . 1  1 .370  76 .8  , 4 1 1  1.105 4 7 . 6  179 .2  ,6510 1.159A 9 0 . 8  .611 .3 - 2 1 . 6  2 5 0 . 5  -190  
1 . 9  - 7 1 5  9 9 . 6  .262 1 .293  209 .9  317 .3  -955A 1.6320 81.5  1 . 0 9 9  - . 1  1 9 . 4  122 .5  - 1 7 7  
4.04 7.44 2 .23  12.28 2/1 /1  6 5 . 0  146 .9  2 1 . 1  .409 5 . 3 2 1  8 . 1  247.5  .2 104.00 L.028 
-1.8 .e86 105.2 .330 ,838 217.5 443 .4  ,562  1 .1140  101 .5  1.261 - 1 . 9  - 5 . 0  330.9 a386 
-2 .0  1.368 7 5 . 0  .421 1 .097  52 .8  179 .7  -6350 1.558.4 9 0 . 2  ,610  a 1  - 2 2 . 1  2 4 8 . 5  -194 
1 . 9  -720  9 9 . 1  .251 1.307 211.5 328.7 ,978A 1.6360 0 3 . 9  1.105 - . I  1 9 . 0  119 .5  -140  
4 . 1 2  7 . 5 2  2.?6 11.93  2/1/1 6 7 . 6  134.3 1 8 . 2  .404 6 . 3 0 1  1 . 3  250.4 3.5 102.30 L . 1 4 5 .  
MARS ARRIVAL DATE = 2446520 (30 MAR 1986) . - - __ 
4-6140 4-0303.0 ,133 6 1 . 7  
4-6303.0 4-6520 . e 7 3  354.7 
4-0520 4-8620 ,205 211.7  
12.16 8.25 
. 9  .682 9 1 . 9  ,230 .El0 186.2 434.1 .624 .9960 101.8 1.241 -3.6 - 1 6 . 3  290 .5  ,213 
- 7 . 7  1 .375  66.5  ,367 1.131 13.0 101.7 .7170 1.546 8 9 . 0  ,041 0 . 3  - . 7  255 .6  , 1 0 5  
1 . 9  .622 103.6 .456 1.103 197.4  252.0 .600A 1,60150 6 3 . 2  1.030 .1 21.5 115.4 - 4 0 8  
3.92 1.31 4.38  $ 7 . 1 9  z / i i i  70.1 i 7 z . i  5 4 . 3  .eo4 2 . i ~ ~  4 3 . 5  eso.3 2 s . s  1 s 2 . 9 0  .959 
4-6140 4-0318.0 ,145  9 7 . 1  
4-6318.0 4-6520 .316 348.4 
12.11 8.38  
4-6150 4-6317.4 .140 04.6 
4-6311.4 4-6520 .306  348.4 
4-6520 4-6630 ,170  210.0 
11.22 7 . 5 1  
4-6520 4-6e20 ,205 211.1 
- . 7  -865 8 6 . 9  .e61 .792  171 .2  444.5 .185 .999 104.2 1 .232  - 3 . 4  - 1 2 . 0  318.6 e316 
-2.S 1.371 79 .1  ,394 1.110 39.6  182.9 .e730 1.547 88.1 .627 .8 - 1 9 . 7  2 4 9 . 0  e l 7 7  
1.9 e622 103.8 .456 1,103 197.4  2 5 2 . 0  -6OOA 1.6050 6 3 . 2  1.030 - 1  21.5 115.4  , 468  
3.74  7 .14  4.38 17.79 w i / i  1 2 . 0  i 7 2 . i  2 9 . 2  .mi 3 .960  12 .6  e r e . 7  -3.9 i 0 5 . 9 0  1 .782  
-.I a865 90.4  .e54  .796 181.2 442,3 .594 .9980 103.7  1.234 - 3 . 3  -12 .9  311.4 - 3 0 6  
-2.7 1 .372  79 .8  .390 1.113 3 7 . 2  182.1 ,6790 1 .547  8 8 . 3  . I 2 9  1 . 0  - 1 9 . 1  249.8 - 1 I 6  
1 . 9  .656 102.3 .391 1.158 200 .1  264.9  ,705A 1.6100 68.0  1.051 - 1  21 .0  118.6 -390  
3 .71  7.11 3.58 16.04 W i l l  71 .9  178 .6  3 0 . 2  .644 3.834 13.0 t 4 2 . 5  -2 .0 l O l . 9 0  1 .024  
- . 6  ,866 9 3 . 4  .258 .800 189.9  441.7 ,594 l.OO6D 1 0 3 . 8  1 .237  -3.2 -12 .4  318 .4  -500 
-2.6 1 .372  7 9 . 6  .391 1.112 37 .8  182.8 .677D 1 .147  8 8 . 2  .629 .9  - 1 9 . 3  2 4 9 . 6  - 1 7 6  
1.0 .682 1 0 1 . 6  .342 1.206 204.5 276.2 .194A 1.6180 7 2 . 1  1 .009  . l  20.5 121.3  ,523  






















1 0 . 8 4  
.175 
. S i 9  
















207 .4  
7 . 1 2  
74.1 
348 .4  




201 - 4  
1 .27  
77 .1  
349.1 
199 .0  
1.67 










-.8 .e67 9 6 . 2  ,268 .e05 197.7  441 .8  
- 2 . 5  1 .371  78 .9  ,395 1 .109  4 0 . 2  163 .0  
1 . 9  a701 1 0 1 . 3  .307 1 .246  208 .4  291 .6  
3 . 7 4  7.14 2 . 7 2  13.64 2/1/1 7 2 . 7  166.6 
- 1 . 1  .e70 9 9 . 1  .283 ,812 204.7  4 4 2 . 3  
-2.3 1.370 7 7 . 9  .400 1.105 4 3 . 7  183.2 
1.8 . l i s  1oi.i .ZBZ 1.277 211.9 301.1 
3.70 7 .19  2.11 i z .86  ~ i / i  73 .1  1 5 7 . 7  
.589  1 .0200 
.6720 1.547 
.864A 1.6280 
27.3  .591 
.582 1.0420 
.6630 1 . 5 4 8  
.91SA 1 .6380 
24.6 -534 
1 0 4 . 3  1 . 2 4 0  - 3 . 0  -11.3 320.6 
88 .1  . 6 2 l  .8 -19.8 248.8 
75.8  1.082 . l  20.2 123.2 
4 . 2 3 3  11.3 244.2 - 1 . 5  106..90 
105 .1  1.245 - 2 . 7  - 9 . 7  3 2 3 . 6  
8 7 . 9  .624 .I -20 .4  247 .0  
7 0 . 7  1 . 0 9 3  . I  20.1  123.9  
4.608 9 . 8  2 4 1 . 9  -1 .0  1 0 5 . 4 0  
a319 
. 1 7 7  












-1.4 ,076 1 0 2 . 0  ,504 ,822  2 1 1 . 1  443 .0  ,172  1.0720 1 0 6 . 2  1 . 2 5 1  -2.3 - 7 . 8  327.4 e 3 3 0  
-2 .1  1.S69 70 .6  .408 1.099 4 8 . 0  183.6 .0500 1 . 5 4 8  8 1 . 5  .620  - 3  - 2 1 . 1  246.1 .102 
1.8  ,725 101.0 .266 1 .300  214.7  311.1 .9S4A 1.6460 81.4 1.101 . I  20 .4  123 .0  ,181 
3.86 7.25 2.38 12 .32  2/1/1 1 5 . 0  147.1 21.5 .470 5 .356  8 . 1  248.3  .I 1 0 3 . 0 0 ' 2 . 0 4 7  
- 1 . 9  .a84 105.0  ,329  ,835 e i s . 8  443.7  . se i  i .1090 107.5  1.259 -1.0 - 5 . 7  s3i.r . ~ s  
-2.0 1 .367  15 .0  .419 1.091 53.1 181.0 ,6340 1 .149  8 7 . 1  .6is . I  - 2 1 . 5  2 4 4 . 1  . i m  
3 .95  1 . 3 5  2.30 i i . 9 8  e / i / i  76.7 134.5 i 8 . z  .do6 o.sei 7 . 3  ~ 5 1 . 3  3 . 1  ioz.00 t . i s 0  
1.8 . I 3 0  100.8 .258 1.314 216.5 328 .6  .978A 1.6500 8 3 . 8  1 .107  e l  21.1 119.9  .I51 
--- MARS ARRIVAL DATE = 2446530 ( 9 APR 1986) - __ . 
- 6  ,879  9 1 . 1  .234 ,807 183.6  4 3 5 . 8  ,618 ,9950 1 0 2 . 1  1 . 2 3 9  - 3 . 5  - 1 5 . 5  301.9  ,270 
- 7 . 1  1 .374  81.5 ,301 1.126 1 6 . 7  106 .2  .7130 1 .150  8 0 . 4  .646 6 . 2  - 0  2 S l . 1  . 1 7 9  
L . 0  ,830 106.8 .474 1 . 1 0 1  200.8 250.2 A79A 1 .6230 6 2 . 0  1.030 - 3  E1.8 116.5 ~ 4 0 8  
3.79  7 . 1 9  4 . 9 2  18 .26  2/1 /1  7 8 . 1  1 7 1 . 2  5 0 . 7  .774 2.335 4 2 . 9  2 5 1 . 6  26.0 129.00 1.033 
4-6140 4-6305.7 
4-6305.  7 4-6530 
4-6130 4-6620 
4-6140 4-6320.1 
4.~0320.1  4-6530 
4-0530 4-6620 
4-6150 4 -6305 .4  
4 -6305 .4  4 - 6 5 3 0  
1 - 6 5 5 0  4-6630 
4-61¶0 4-6310.4 
4 -6310 .4  4-6130 
4-6530 4-6630 
.132 67.7  
,279  3s2.9 
.227 209 .5  
12 .16  8 .77  
2 5 . 9  
-40 .9  
- 6 . 6  
3 . 8 5  
10.5 
-10.5 
-6 .6  
4 . 0 3  
2 4 . 0  
- 4 2 . 6  
. - 4 . 3  
4 .03  
1 9 . 4  
- 1 1 . 9  
- 4 . 3  
3 . 9 4  
,149 9 9 . 9  
.322 3 4 9 . 3  
12.01 0 . 9 5  
- 2 2 1  209.5 
-.E .e64 8 6 . 4  ,265 .791 1 6 9 . 9  4 4 5 . 4  ,181 1.000 1 0 4 . 5  1 .231  - 3 . 4  - 1 2 . 6  320.3 . 322  
2.0 .630 106.8 .474 1.101 LOO.8 250.2 .579A 1 .0250 6 2 . 0  1.030 . 3  2 1 . 0  1 1 6 . 5  , 4 8 6  
3.66  7 .06  4 . 9 2  10 .26  2/1 /1  82.1 171 .2  2 0 . 5  ,581 4.060 l 2 , 7  L 4 4 . 0  - 4 . 2  105.00 1.765 
-2 .5  1.370 78 .7  ,394 1.105 41.0 187.2 .6700 i . s d i  85 .4  ,633 . 7  - 1 o . e  244 .3  . i r 3  
. I  .08O 9 4 . 0  ,238 .a12 193 .2  434 .9  ,019 1.0060 1 0 2 . 2  1 .242  - 3 . 7  - 1 5 . 9  301.0 .e03 
2 . 0  .665 104.8 ,404 1.119 2 0 4 . 6  263.6 .691A 1 .6270 0 7 . 2  1 . 0 1 2  .3 21.3  119.5  .404 
3.83 7.23 3 . 9 1  16.35 2/1 /1  78 .8  177.8 51 .0  . T I 0  2 . 3 2 2  4 4 . 8  2 5 3 . 0  27 .9  1 3 0 . 9 0  .992  
-0.0 1.314 85.7  .a66 i . i m  1 6 . 2  i 88 . e  ,7140 i.538 80.5 .e46  6 .0  1.3 e s i . 9  . i o 1  
. 148  5 9 . 3  
-203  3 5 3 . 1  
,107 207 .5  
11.03 1.99  
- . 6  ,864 90.1 ,256 ,794  180 .2  443 .0  .591 ,9970 103 .0  1.234 - 3 . 3  - 1 2 . 7  3 1 0 . 0  ,300 
- 2 . 7  1 .371  ? 9 . 0  ,309 1.109 38.0 187.1 .0770 1 .540  8 5 . 5  .635  ' 1 . 0  - 1 0 . 4  2 4 5 . 3  ,172  
2 . 0  .66S 104.8  -404  1.159 2 0 4 . 6  263 .8  ,691A 1.6270 0 7 . 2  1 .012  - 3  2 1 . 3  1 1 9 . 5  ,404  
3 .62  1 - 0 2  3 . 9 7  16.35 2/1 /1  81.3 177.8 29 .8  .633 3.094 1 2 . 9  2 4 3 . 7  - 1 . 6  107.50  1 . 0 3 1  
4-6160 
4 -6310 .6  
4-6S30 
4 - 6 1 7 0  









4 -6530  
4-6640 
4-6319.9 
4 - 6 5 3 0  
4-6610 
4-6321 - 9  
4-6530 
4 -6660  
4 - 6 3 u .  1 
4-0550 
~ - 6 6 r o  . 
. l S l  
.310 
,160 
1 1 . 0 4  
* 173 
, 3 2 0  
, 1 4 1  
1 0 . 8 1  
.202 







7 8 . )  19 .1  
5 4 9 . 2  - 1 1 . 7  
2 0 4 . 6  - 1 . 7  
7.42 4 . 0 0  
7 5 . 4  1 0 . 5  
2 0 1 . 4  .8 
7.30 4 . 3 3  
349.3  - 1 0 . 1  
- . I  
- 2 . 7  
1 . 9  
3.62 
- . 9  
- 2 . 5  
1 . 9  
3 . 6 1  
-1.1 
-2 .3  
1 .e  
- 1 . 5  
-2 .1  
1 .8  
3 .70  











7 . 1 0  
1 .02  
93 .1  .E39 
79 .5  .390 
103.7 ,311 
3.36  14.08 
9 6 . 0  ,260 
103.1 .314 
2.98  13 .76  
1 0 . 0  .393 
* 798 
1 . 1 0 0  
1 .211  
Z / l / l  
-603  
1 . 1 0 6  




1 .206  
2 /1 /1  
i 0 9 . 0  
3 0 . 4  
208 * 8 
01 .4  
196.8  
4 0 . 0  
2 1 3 . 1  
8 2 . 0  
203 .9  
4 4 . 0  
217 .0  
8 2 . 9  
4 4 2 . 2  
107 .0  
917 .4  
174 .0  
4 4 2 . 3  
187.2  
2 9 1 . 2  
100 .9  
187 .4  
157.8 
442 .1  
3 0 4 . 1  
e192 1.0050 103.0 1 . 2 3 6  - 3 . 1  - 1 P . Z  319 .1  
.6160 1.541 0 5 . 5  ,035 . 9  - 1 8 . 5  245.2  
2 9 . 1  .020 3 . 9 8 0  1 2 . 4  244 .2  - 1 . 0  lOI.6D 
, $ e 0  1.0190 104.4  1 .240  -L.9  - 1 1 . 1  321 .6  
,6710 1 .541  8 5 . 4  , 0 3 3  . 6  - 1 9 . 1  244 .4  
,859A 1.6470 7 5 . 3  1 .084  . 2  2 0 . 7  1 2 3 . 1  
2 7 . 2  .Sa8 4.257 11 .3  2 4 5 . 3  - . 9  100.70 
,501 1.0400 105.2  1 .244  - e . ?  - 9 . 6  3 2 4 . 7  
,6620 1 .542  0 5 . 1  ,650  .I - 1 0 . 0  243 .S  
. 7 8 ~  1.6360 11 .6  1 . 0 7 0  . e  2 1 . 0  121.9 
, 9 1 5 ~  1 . 6 ~ 8 0  1 8 . 5  1 .095  . e   LO.^ i z 4 . e  
24 .6  .533 1 . 6 9 1  9 .1  t 4 r . 0  - . 0  1os.20 
75.8  18.0 
349.6  -9.3 
198.4  3 .1  
1.41  4 . 1 2  
9 8 . 8  ,283  
77.0 .399 
102.7 ,209  
2 . 7 4  12 .94  
70 .6  1 7 . 6  
3 5 0 . 2  - 0 . 0  




- 7 . 0  1 .373  
2 .1  a678 
3 .70  7.18 
R 8  ARRIVAL 04 ITE f L440540 (19 A I  
.808 190.4  436 .6  
1 .122  19 .8  190.4 
1.167 208.0 262 .1  e / i / i  07.3 i r 1 . e  




47 .7  .re9 
. 
-3 .5  
6.2 
. 5  
t 5 4 . 0  
-15 .0  
. 9  
2 1 . 7  
2 8 . 5  










. 4e1  
1.014 
,312  
. I  72 
.421 
1 , 0 2 1  
, t 9 6  
.104 
. 5 4 5  






4 - o a i g .  r 
4-6306. t  $144  64.0 
4-6630 . e l l  205.1 
12.20 0.50 
4-6540 .ear 152.3 
9 3 . 3  ,241 
107.1  ,419 
4.52  16 .73  
8 4 . 1  ,368 
1.240 
,652 
1 . 0 5 5  
4 3 . 4  
23.7 
-40. L 
- 3 . 0  
3 . 9 0  
l 0 2 . 5  
8 4 . 1  
66 .3  




3 .942  
1 0 2 . 9  
8 4 . 1  
7 0 . 9  
t.401 
-12 .5  
-17 .0  
2 1 . 1  
- 1 . 4  
4-6160 
4-630I.  6 
4-6540 
* -e30r .a  . in  5 8 . 9  
4-0540 ,996 352.3 
4-0640 .179 tO2.0 
11.9? 8.08 
22.0 
- 1 . 3  




-43 .1  





-3 .8  
1.0  
.4 
t56 .9  
-15 .1  
3 . 5  
L 1 . 4  
31 .E 
3 0 5 . 1  
240. 5 
l L L . 3  





4-0319.7 .150 80.9  
4-6540 ,312  3 5 0 . 5  
11 .40  7.04 
4-6040 . i r 9  2ot.o 
-.e -065 
- t . 7  1.370 
3.0t 7 .01  
t.o .rag 
9 2 . 0  .e60  
I 79.4 ,390 
106.1 ,363 
! 3.7e l 5 . l L  
.797 187 .9  442.9 
1.107 38.9 191.0 
2/1 /1  90.4 175.0  












1 t . a  
- 3 . 1  .e  
.4 




- . I  
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MISSlON DURATION I460 O A V 5  
MARS A R R I V A L  D A T E  2446S40 
19 APR 19I6 
LAUNCH SWNC8Y-aPEEOl- R A 1  iECLl--i 1 --V 1 -PSI l-iCCEN SMA THE11 THE12 PERlH APHEL PSI 2. V 2 I 2 OECLP R A O  SPCEC2 
8WNGBY ARRIVE SPEED3 RA3 OECL3 1 3 V 3 PSI 3 ECCEN SHA THEI3 THEI4 PERlH APHEL PSI 4 V 4 I 6 OECL4 RA4 SpcEO4 
DEPART RETURN (PEE05 RAS OECLS I 5 V 5 P S I  I ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECLS R*6 8PECC6 
-- . - PROP--AERO-DVL- O V A  EVA-DVOLVR - TYPE S U N  A SUN R KAPPA__ - - A  E INC RAP OECLP ETA I'ERIC 
3TOPOVER TIWE = 0 DAYS 1966 OUTBOUND SWINGBY 
- - __-_. __ 
4-6170 4-6320.9 .in 7 7 . 1  i8.i -.9 ,064 95.6 ,269 ,802 195.8 442.8 .see i . o i r o  104.5 i . 2 ~  -2.9 -10 .9  322.9 .Sei 
4-6320.9 4-6540 -321 550.6 -10 .7  -2.5 i.310 7 8 . 8  .393 i.io4 40.9 191.1 .6mo i.539 83.0 .la1 .7 - 1 6 . 4  240.5 -113 
4-6180 4-6322*8 .199 7 7 . 1  11.1 -1.2 .air 98.5 ,283 .608 eoz.9 443.3 ,519 1.0310 ios.2 1.243 -2.6 -9.4 325 .9  
4-6322.6 4-6540 .a36 350.9 -9.3 -2.3 1.369 77.8 .399 i.100 44.2 191.3 .6sio 1.540 62 .7  ,638 . S  -19.2 239.5 .l76 
11.46 7.74 4.68 3.72 7.12 3.06 13.04 2 f 1 / 1  91.8 1 5 7 . 5  24.7 .s31 4.675 9.6 248.4 - . 3  105.00 1.913 
4-6190 4-6325.c .233 79.6 17.4 -1.6 .e72 101.4 .303 , 8 1 7  209.3 443.9 , 5 7 0  1.0640 i06.3 1.249 -2.2 -7.8 329.6 .3sr  
11.88 0 . 0 8  5.19 3.80 7.20 2.89 12.43 2/1/1 92.8 146.5 21.8 .47i 1.290 7.9 250.7 .a 103.40 t.oei 
4-6540 4-6650 ,159 198.8 1.1 1.9 -726 105.1 ,324 1,267 210.4 291.3 .e561 1.6780 74.9 1 .088  -4 21.4 123.6 -283 
11.30 1.64 4.30 3.66 7.06 3.34 13.91 2/1/1 90.9 166.8 27.2 ,584 4.257 11.1 246.7 -.I 106.50 1.9OZ 
4-6540 4-6660 ,145 19S.6 3 . 1  1.9 ,740 104.5 .298 1.302 222.6 305.1 .913A 1.6900 78.2 1.100 *4 21.6 124.1 -231 
4-6325.C 4-6540 , 3 5 7  551.6 -7.9 -2 .1  1.368 76.5 .407 1.095 48.3 l B 1 . 5  ,6490 1.541 62.3 -635 .P -19.9 238.1 -180 
4-6540 4-6670 .I36 193.6 4.5 1.8 . 7 5 0  104.1 .282 1.326 225.7 317.9 .953A 1.7000 81.1 1,108 .4 22.3 122.8 *IC* 
MARS ARRIVAL DATE 8 e446860 i 0 MAY 1986) - -  
4-6170 4-63t3.4 .I67 01.1 17.t -1.L .e60 94.8 .e71 . T 9 1  195.L 444.5 ,581 1.0130 101.1 1.136 -La0 -10.5 516.5 ~ 3 2 4  
4-63eS.4 4-6560 -324 354.2 -lo.$! 4 . 5  1.371 18.8 .396 1.106 41.5 198.3 -6680 1.143 18.6 e659 a6 -10.0 L35.1 ,104 
4-0560 4-6650 .L lL  194.6 1.1 L.1 ,188 109.7 ,398 1.318 251.0 293.3 .85LA 1.8030 13.0 1.103 -8 CC.0  lL3.O -307  
lL.69 6.76 4.14 8.90 I.30 4.54 14.36 Will 106.1 161.0 L 7 . I  e573 4.llt 10.1 C5O.C 105.60 1.880 
163 
8TOPOVER 7 1 H E  : 0 D A Y S  
LAUNCH SWNGDY S P E E C I  R A 1  D E C L l  
SUNGBY A R R I V E  SPEED3 R A S  OECL3 
O E P A R T  RETURN SPEECS R A 5  OECLS 
PROP AERO OVL 
1986 OUTBOUND SUINGCY M I S S I O N  O U R A T l Q N  : I C 0  01 \79  
M A R S  A R R I V A L  D A Z E  : 2446470 
8 FEO 19@6 
I 1 V 1 P S I  1 ECCEN SMA THE11 THE12 PERIH APHEL P S I  2 V 2 I 2 CCCLZ R A 2  SPEECZ 
I 3 V 3 P S I  3 ECCEN SUA T H E 1 3  THE14 PERlH APHEL P S I  4 V 4 I 4 OECL4 R A 4  6 P E C C 4  
I 5 V 5 P S I  5 ECCEN SHA THE15 T H E 1 6  P E R I H  APHEL PSI 6 V 6 I 6 O E C L 6  R A I  3 P E E C 6  
OVA EVA O V O  EVR TYPE SUN A SUN R UAPPA - A  E INC R A P  OECLP E T A  C E R I C  - 
MARS ARRIVAL DATE 2 2446470 ( 8 fE8 19861 
4-6130  4-6318.2  ,163  102.7 1 9 . 6  - . 6  .E69 8 4 . 1  ,271 ,792 163.5 445 .8  . 5 7 7  1 .007  104 .9  1 .232  -3.5 . 6  -22 .6  1 .  264.8 317 .0  a 3 3 0  ,279
4-6310.2  4-6470 .330 350.5 - 9 . 0  - 2 . 2  1 .393  79.2 .432 1 .190  36 .7  156 .6  .e770 1.704A 1 0 5 . 8  
- . I  17 .6  1 1 8 . 3  - 2 4 0  4-6470 4-6650 .LO1 2 1 1 . 2  - 1 . 4  1 . 9  .671 94 .1  .287 1.254 190 .2  297 .9  .893A 1.6140 77.4  1 
2 4 2 . 6  -6.1 106.60 1 . 3 9 2  1 2 . 6 9  6 . 4 6  4 . 2 0  6 . 2 3  9 . 6 1  2 . 2 6  13 .18  21111 33.2 162.3 3 3 . 1  ~ 5 5 3  3 .514  
4-6140 4 - 6 3 l S . l  .138 6 9 . 2  2 1 . 4  
4-6315.1  4-6470 .304 351.4 -10.4 
4-6470 4-6660 .Os2 216.0  1 . 8  
1 2 . 2 2  6 . 0 2  3 .91  
4-6150  4-6314.5  .140  78.2 2 1 . 3  
4-63i4.5 4-6470 .299 3 5 1 . 1  - 1 0 . 7  
4-6470 4-6670 ,086  2 1 5 . 3  5 . 0  
12.14  5 . 9 %  3 . 9 3  
4-6160  4-6315.2  . IS6  7 2 . 0  2 0 . 4  
4 - 6 3 1 5 . 2  4-6470 .304 351 .4  -10 .4  
4-6470 4-6680 .OB2 2 1 5 . 3  7 . 9  
1 2 - 2 8  6 . 0 9  4 . 1 1  
- . 3  .a69 8 8 . 2  
- 2 . 3  1.395 8 0 . 9  
2 . 1  .681 9 4 . 4  
6 . 1 9  9 . 5 7  2 .11  
- . 3  .869 91 .4  
-2.3 1 . 3 9 s  81 .2  
2 . 2  .688 9 4 . 6  
6 . 1 9  9 . 5 7  2 .02  
.252 ,796 174 .6  
,425 1 .198  3 1 . 0  
.268 1.276 192 .3  
12.57 2/1/1 32.3 
,249 ,799 184.1 
,423 1 .200  2 9 . 6  
.234 1 .292  193 .9  
12.14 2/1/1 3 2 . 2  
.996 103.5 1.234 - 3 . 4  - 1 3 . 4  313.9  . 3 0 4  
0 1.707A 105.8 ,643 .8  -22 .1  265.8  .278 
309.5 .935A 1.6170 80.0 1.092 -.E 16.4  119.1 -199  
153.6 3 6 . 8  .652 3.168 13 .4  241 .8  - 4 . 6  110 .80  1 . 4 1 4  
440 .5  .600  .9980 105 .3  1.236 - 3 . 3  - 1 3 . 5  313 .7  -299  
1 5 5 . 7  ,6920 1.708A 101.8 .644 . 9  - 2 2 . 0  266 .0  .278 
320.8 .964A 1.6200 8 2 . 4  1 .099  - . 9  1 5 . 1  117.9  ,166'  
143.1 3 7 . 3  ,673 3 .130  13 .5  241 .8  - 4 . 2  111.90 1 . 4 3 4  
- . 4  .869 9 4 . 2  , 2 5 5  ,804 192 .5  440 .2  .599 1.0080 103.5 1 . 2 3 9  - 3 . 2  -12 .9  315.0 a304 
2 . 5  .693 94 .7  .245 1 .303  1 9 5 . 0  331.S .984A 1.6220 8 4 . 5  1.104 - 1 . 0  1 3 . 4  114.4  ~ 1 4 1  
6 . 1 9  9 .57  1 . 9 8  11 .65  21111 32.3 1 3 0 . 2  35 .7  .648 3 .265  1 2 . 9  L42.4 - 4 . 1  111 .30  1 .468  
4-6170 4-6316-7  e l81  7 0 . 3  1 9 . 5  - . 6  .a71 9 7 . 0  .267 .EO9 2 0 0 . 1  440.5 .593  1.0250 104.1 1 .243  - 3 . 1  -11 .8  317.4 * S i 7  
4-6316.7  4-6470 .317 350 .9  - 9 . 6  -2 .2  1 .394  8 0 . 0  .428 1.195 3 4 . 0  156.1 .e830 1.707A 108.9  .e41 . 7  - 2 2 . 4  2 6 5 . 3  -219  
4-6470 4-6690 .a82 216.5  1 0 . 8  2 . 8  ,695 9 4 . 1  .e39  1 .309  196 .4  341 .6  .995A 1.6220 86 .5  1 .108  - 1 . 3  1 0 . 9  1 0 8 . 3  ,124  
12 .61  6 . 3 9  4 . 4 2  6.22 9 . 6 0  1 . 9 7  11 .68  2/1/1 32 .7  114.8 32 .9  .598 3 .129  1 1 . 0  243.B -3.6 109.90 1 . 5 1 3  



























. l o 3  




11 .44  
-139  
.300 






103 .9  1 9 . 1  
348 .9  - 8 . 9  
2 1 5 . 4  - 1 . 2  
6 . 5 2  4 .24  
9 0 . 4  2 1 . 1  
349 .6  -10.5 
213.8 1 . 9  
6 . 0 5  3 . 9 2  
79 .2  2 1 . 1  
549 .8  - 1 0 . 9  
212 .6  4 . 8  
5.97 3 .93  
72 .8  20 .2  
3 4 9 . 6  -10.6 
212.2  7 . 3  
6 . 0 9  4 . 1 0  
4-6170 4-8317.1 . l e 0  70 .9  1 9 . 4  
4-6317.1  4-6480 .317 349 .2  - 9 . 8  
4-6480 4-6690 .081 213 .0 .  9 . 5  
11.78  6 . 3 7  4 . 4 1  
4-6160 4-6319.1 . Z l l  72 .1  18.0 
4-6319.1 4-6480 .335 348.9 -8.9 
4-6480 4-6700 ,082 2 1 5 . 2  1 1 . 7  
12.24 6.82 4 . 8 5  
-_ . - .. __ . ._ 
- _._ - 
- . 7  
-2 .2  
1 .9 
5 . 4 2  




- . 3  
- 2 . 4  
2 . 1  
5 .30  
- MARS A R R I V A L  DATE = 2446480 (18  FEE 19861 - 
,868 83.8 .274 .792 162.9 446.4 a 5 7 5  1.009 
1 .385  78 .8  ,420 1.158 39.5 162 .9  .67lO 1.644A 
,675 9 5 . 3  -290 1.249 193 .4  296 .2  .887A 1.6110 
0 . 8 0  2.28 13 .26  2/1/1 3 9 . 9  1 6 3 . 5  30 .6  ,541 
,868 8 8 . 0  ,253 .795 174 .1  442 .4  ,594 ~ 9 9 6  
1 .387  80 .4  ,412  1.166 3 3 . 5  162 .1  . O B I 0  1.647A 
.e86 9 5 . 6  ,269 1 .273  195 .6  308.1 .930A 1.6150 
0 .77  2 .13  lL.62  2/1/1 3 8 . 8  154.8 3 4 . 3  ,644 
,868  9 1 . 2  .250 .799 183 .6  440 .8  ,599  .9980 
1 .387  80.0 ,411 1.168 32.2 182.0 -6880 1.648A 
.693 91.8 ,215 1.290 1 9 7 . I  319 .6  .96lA 1 .8190 
8 . 7 6  2 . 0 4  12 .17  2/1/1 38.6 144.4 34 .8  .e68 
__ . . 
1 0 5 . 1  1 .232  
101 .7  .e26 
7 7 . 0  1 . 0 8 3  
3 .785  1 3 . 0  
101.6 1.234 
101.8 ,631 
7 9 . 7  1 .091  
3 .395  1 3 . 3  
103 .3  1 .236  
1 0 1 . 0  ,632 
8 2 . 1  1.090 
3.347 13.4 
__ - . . . . - 
-3.5 -12.5 
a6 -22.4 
- .a  18.1 
242.2 - 6 . 7  
- 3 . 4  - 1 3 . 3  
-.6 1 7 . g  
L41.2 - 4 . 6  
- 3 . 3  - 1 3 . 4  
.9 -21 .7  
- . 7  16.3 
2 4 1 . 2  -4 .0  
. e  -21.8 
317.9  
262.6 






3 1 4 . 3  
264 .2  
119 .4  
110.50 
.333  
* 2 4 ?  
, 2 4 4  









- . 4  ,869 9 4 . 1  ,255 ,803 192.1 440 .4  .598 1.0080 103.6  1.239 - 3 . 2  -12 .0  3 1 5 . 6  - 3 0 5  
- 2 . 3  1 .387  80.4 ,412  1.166 33.4 182.1 .685D 1.648A 1 0 1 . 0  .631 -8 -21 .6  264 .0  ,246  
2 . 3  ,698 9 5 . 9  .245 1.301 198.7  330.1 ,9821 1.6210 8 4 . 3  1 , 1 0 3  -.8 1 5 . 3  116 .1  -142  
5 . 3 9  8 .77  1 . 9 8  11 .88  2 /1 /1  38 .8  131 .7  33.4 ,646 3.482 1 2 . 8  L41.0 - 3 . 8  110.10 1.603 
- .6 .871 9 6 . 9  ,287 ,809  199 .7  440 .7  .593  1 .0250 1 0 4 . 2  1.242 -3 .1  - 1 1 . 7  317 .9  ,317  
-2 .3  1.386 7 9 . 6  ,416 1 .163  36.1 162 .4  ,6790 1.5471 101.8 .e29  . 7  -22.1 263 .4  .e47  
2 .5  .701 9 5 . 8  .240 1.308 199.2  340 .7  .994A 1.6210 86.3 1 . 1 0 1  - . 9  1 4 . 0  1 1 0 . 2  . 1 2 4  
5 . 4 0  8 . 7 9  1 . 9 6  11 .68  2 / i / t  3 9 . 2  116 .5  30 .8  .597 3.764 1 1 . 7  242.9 - 3 . 0  100.80 1.651 
- . 9  ,875 9 9 . 7  ,284 ,817 206 .7  4 4 1 . 2  . S O 5  1.0490 105.0  1 .248  - 2 . 0  -10.2 321.0 ,335 
- 2 . 2  1 .385  78.3 ,421 1.157 3 9 . 9  162 .9  ,6700 1.644A 1 0 1 . 7  .e26  . 5  - 2 2 . 5  262.6  .e46 
2.8 .702  9 5 . 7  ,237 1.310 199.0 350.2 1.0001 1.6200 8 8 . 1  1 . 1 1 0  - 1 . 2  11.1 102.7  .116 
5 . 4 2  8.80 1.97  11 .60  2/1/1 40.0 9 9 . 8  2 7 . 5  .535 4.201 10.2 9 4 4 . 1  - 2 . 7  107 .10  1 . 7 1 3  
_______ __ MARS A R R I V A L  DATE = 2446490 (28 FEE 19881 
4-6130 4-6319.6 .170 1 0 5 . 5  18.6 -.8 .e68 83 .4  .278 .791 162 .2  447.1 ,571 1 .010  1 0 5 . 3  1 .232  - 3 . 5  - 1 2 . 4  319 .0  ,338  
4-6319.0  4-6490 .!I38 348.1 - 8 . 8  -2.2 1.379 78.1 .413 1.135 4 1 . 9  168 .7  .666D 1.604A 9 7 . 7  . e l 9  . S  - 22 .2  2 5 9 . 6  . 222  
4-0490 4-6650 .lo6 213.1 - . 9  1 . 9  .679 96 .7  .293 1.245 196.7 294 .8  . 88 lA  1.6100 76 .7  1.082 - . 4  16.6 120.7  .e50 
11.41 6 . 6 2  4 . 2 9  4 . 7 9  8 . 1 8  2 .33  13.34 2 / l / l  4 7 . 6  164.5 28 .8  .526 4.018 13.1 242 .2  - 7 . 1  103.7D 1 .589  
4-6140 4-6316.2 .140 91.6  2 0 . 7  
4-6316 .2  4-6490 ,307 348.4 - 1 0 . 7  
4-6490 4-6660 ,096  2 1 1 . 0  2 . 1  
10 .85  6.10 3 . 9 3  
- . 4  ,868 87 .8  ,254 .795 173.6 442 .7  ,592  .997 103 .7  1 .233  - 3 . 4  -13.L 315.4  ,307  
- 2 . 4  1.381 80.0 .404 1.144 3 5 . 4  167 .9  ,6820 1,606A 9 1 . 9  ,625 .8 - 2 1 . 4  2 6 1 . 3  , 220  
1 . 9  ,691 9 6 . 8  ,271 1.271 199 .2  306 .9  .926A 1 .0150 79 .4  1.091 - . 4  16.0 1 2 1 . 6  ,207 
4 . 7 5  8 . 1 4  2 - 1 7  12.68 2 / l / l  4 6 . 1  118 .9  32 .4  ,636 3 . 1 8 1  13.2  1 4 1 . 0  -4 .4  106.30  1 .642  
4-6150 4-6315.4 - 1 3 9  8 0 . 2  20.9 - . 4  ,868 9 1 . 1  .e51 .798 1 8 3 . 2  4 4 1 . 1  .598 ,9980 103.4  1 .235  - 3 . 3  - 1 3 . 3  3 1 4 . 9  .3Ul  
4-6315.4 4-6490 , 301  348.8  - 1 1 . 2  - 2 . 5  1 .381  EO.¶ .402 1.146 3 3 . 9  167.7 .6850 1.607A 9 8 . 0  .626 - 9  - 2 1 . 2  261.6 , 2 2 0  
4-6490 4-6610 ,089  209.4 4 . 8  2 .0  ,699 9 7 . 0  ,256 1.289 201.3  318.6 .959A 1.6200 61.9 1.098 -.I 1 7 . 4  120 .7  . 1 7 1  
i 0 . 7 4  6 . 0 0  3 . 9 3  4.74 8 . 1 3  2 . 0 7  12 .20  2 /1 /1  4 5 . 8  1 4 5 . 5  3 3 . 0  ,664 3 . 1 1 0  13 .3  241.0  - 3 . 0  109.60 1 . 8 7 2  
4 -6160  4-6316 .0  . I 5 4  7 3 . 6  20.1 
4 - 6 8 1 6 . 0  4-6490 - 3 0 6  546.5 -10.8 
4 - 0 4 9 0  4-6660 ,085 208.6  7.0 
10.65 6.11  4 . 1 0  
4-6170 4 - w i 7 . s  . t i 9  71.4 1 0 . 3  
4-6317.5 4 - 6 4 9 0  ,318  346 .2  - 1 0 . 0  
4-6490 4-6690 ,063  209.1 6 .6  
1 1 . 1 4  6.38 4 . 4 0  
4-6180 4 - 6 3 1 0 . 1  .209 72.6  1 8 . 7  
4-6319.5 4-4490 .335 346.1 - 0 . 0  
4-6490 4 - 6 1 0 0  ,082 210.9 9.9  
11.59 6 . 8 0  4.83 
4-6190 4-6322.0 . e 4 5  75.9  1 6 . 3  
4-6322.0 4-6490 ,358 348.2  - 7 . 9  
4-6490 4-6710 .083 2 1 4 . 3  1 1 . 4  
12 .21  7 .39  5 . 4 0  









4 - 6 3 i s . a  
4-632O.S ,175 
4-6500 .344 
4-6650 . i l l  
1 1 . 0 9  
4-6310.9 .141 
4-6500 .310 
4-6660 . l o0  
10.40 
4 -6315 .9  .139 
4-6500 ,302 
4-6670 ,093  
10 .32  
- . 4  -868 9 3 . 9  ,256 ,802 191.7  440.7 .597 1 .0070 103.6 1.236 -S.2 - 1 2 . 7  316 .1  ,306  
2 . 1  ,704 9 7 . 0  ,247 1.301 202 .7  329 .1  ,981A 1 .6220 8 4 . 1  1 .103  -.I 1 7 . 0  117 .5  , 1 4 4  
4 . 7 5  0 . 1 3  2 . 0 1  11.80 2 /1 /1  4 6 . 0  132.9 31 .7  .643 3.657 12 .7  2 4 1 . 6  - 3 . 5  109.20 1 . 7 1 0  
- 2 . 4  1 . ~ 8 1  80 .1  ,403 1.144 5 5 . 0  167.0 .e830 1 . 6 0 6 ~  9 8 . 0  .e25 .e - 2 1 . 4  e a i . 3  . e20  
- . 6  .E70 9 6 . 7  ,267 .EO8 199.3  440 .9  .592 1 .0240 1 0 4 . 2  1.242 - 3 . 0  -11 .6 '516 .4  ,316 
- 2 . 3  1.380 79.4 ,407 1 .141  37 .7  168 .2  .e760 1.605A 9 7 . 9  . e 2 3  . I  - 2 1 . 7  2 6 0 . 7  . P e l  
P.2 ,107 9 7 . 0  ,241 1.308 203.3 3 k O . D  .99bA 1 .6230 66.2  1.108 - .e 16.5 111.6 .125 
4 - 7 6  8.15 1 . 9 8  11.69 2 1 1 1 1  4 6 . 6  117.9 2 9 . 3  . I96  3 .950  1 1 . 6  242 .7  - 3 . t  1 0 8 . 0 0  1 . 7 5 @  
- . O  .8?4 9 9 . 6  ,284 ,816 206 .4  441.4 ,584 1.0470 105.1  1 .247  - 2 . 6  - 1 0 . 1  321 .5  , 3 3 5  
- 2 . 2  1.379 78.2 ,412 1 .136  4 1 . 4  168.6 .6670 1.604A 97.6  .620 .6 - 2 2 . 1  2 5 9 . 7  .L2t 
2.4  e708 96 .0  , 2 3 1  1.310 203 .1  349 .6  ,9991 1.6220 88.0 1.111 - . 6  1 5 . 5  104 .4  * I 1 5  
4 . 7 9  0 . 1 7  1 . 9 1  11.60 21111 47.4 101.1 26.3 .I35 4.404 1 0 . 1  L14.4 -L.4 106 .40  1.820 
- 1 . 3  , 880  102.5  .305 ,827 212.8 442.1 $574 1.0790 106.2 1.254 - 2 . 4  - 8 . 2  3 2 5 . C  * 3 5 @  
- 2 . 1  1 . 3 7 1  76 .8  .420 1 .128  4 6 . 0  169 .3  ,6550 1.602A 9 7 . 6  ,615 . 4  - 2 2 . 5  t 5 6 . 4  - 2 2 3  
4.82 0 . 2 1  1 .99  11 .59  21111 4 0 . 6  84.5 22.8 .468 5.060 8 . L  246 .7  -.I 104.70 1.905 
2.8 .708 96.5 ,236 1.309 202.1 318.4 ~ . O O O A  1 . 6 1 8 0  e o . ?  1.113 - 1 . 0  11 .1  07 .1  
M A R 8  A R R I V A L  DATE i L446500 (10  HAR 19001 --- - - -  -- _- 
107.0 1 8 . 0  - . 9  . P I T  82.9 -282 -790  181 .2  447.9 ,567 1 .013  1 0 5 . 6  1 , 2 3 1  - 3 . 5  -12 .3  320.3 - 3 4 4  
347.9 -0 .7  -2.2 1,374 7 7 . 6  -409 1.110 4 4 . t  174.1 .6600 1.576A 94 .1  -616  e 5  -21 .9  2 5 5 . 6  .LO5 
210.4  -.I 1 . 8  -685 98 .1  .E96 1 . t 4 3  200.3 293.5 .075A 1 .6110 7 6 . 3  1 , 0 8 1  -.3 19 .2  121.7  $ 2 5 5  
6.77  4 . 3 3  4 . 3 3  7 .72  2 . 4 1  13.43 c m i  5 0 . i  165.4 ~ 7 . 3  . S O D  4 .231  1 3 . 2  t 4 t . 1  -1.0 i o t . 4 0  1.643 
9 3 . 1  2 0 . 4  
347 .9  -10.0 
207.9  2 . 4  
6 . 1 9  3 .91  
6 1 . 4  20.6 
348.0 - 1 1 . 4  
L05.# 4 .8  
6.06 3 . 9 3  
- . I  .E67 8 7 . 6  
-2 .5  1 .376  79.7 
1 . 9  ,690 9 8 . 2  
4.L7 1.66 2.24 
- . 4  ,861 90.9  
-2 .1  1.377 80.2 
1 . 9  . I 0 6  98.2 
4.26  7.65 2 . 1 3  
4-6160 4-6316.3 -154 7 4 . 5  19.9 -.I ,868 93.8 
4-6316.') 4-6500 e306 349.0 - 1 l . t  -2.S 1.376 79.9 
10 .42  6.16 4.09 4.L7 1.86 2 . 0 7  
4-6110 4-6517.9 .178 92.1 19 .1  - . I  .E69 96.0 
4-63lV.S 4-6500 .318 347 .8  - 1 0 . 2  -2 .4  1.376 79.L 
4-0500 4-6600 .a00 2 0 4 . 0  6 . r  2 . 0  . r i 2  90 .2  
a-esoo 4-ee90 .a06 ~ 0 5 . 0  1.9 2.1 ,711 08.1 
10.10 0 .41  4 . 3 9  4.28 7.07 e.03 
4-031S.S 4-esoo .335 347.8 - 9 . 1  -t.3 1 . 3 7 5  70.1 
4-6160 4-6319.S a206 73.1 16.6 - a 9  e073 99 .4  
4-6000 4 - 6 t O O  .081 LO6.1 0 . 8  1.t ,710 99.9 
11.13 8.OL 4 .01  4 . 3 1  7.71 2.01 
,256 .194 1 7 3 . 0  443.L ,191 ,991 103.9  
.398 1.128 36.9 173.3 ,6790 1.578A 9 4 . 4  
.e74 1 . 2 7 0  203.1 305.9 ,922A 1.6180 79 .2  
12 .73  W l / l  54 .3  156 .7  31 .1  .E27 3.73Z 
1 . 2 ¶ 1  ,797 182 .7  441 .4  .SO7 .9980 103.5 
, .396 1,130 35.L 173.1  .e830 1 . I 7 8 A  94.5  
I .E50 1.290 L 0 5 . 4  317 .9  .95?A 1.6240 81.7 









-3 .4 - 1 3 . 1  s i 6 . c  .s i0 
,8 - 2 0 . 9 . 2 5 7 . 0  .zoo 
- . I  1 0 . 7  1 2 2 . 6  a211 
241.L - 4 . 2  101.40 1 .714  
- 3 . 3  - 1 3 . 2  315 .6  .Sot 
- . 3  18.4 121.7 .174 
941.1 - 3 . 1  108.90 1.146 
.s -20.0 e50.r .LOO 
.e56 .BO2 191.2  441 .0  .S98 1.0070 103.7  1.238 - 3 . L  -12 .6  316.7 . S O 6  
-248 1.303 C 0 7 . 0  329.1 .979A 1.6270 8 4 . 0  1.104 - . 3  18.5 118.6 ,146  
1-90 2/l/l 54.1 133.0 30.6 -640 3.769 12.6 841.7  -2 .9  108.60 1 . 7 8 6  
.e67 .607 198.9 441.1 . B O 1  l.OP30 104.L 1.L4L - 3 . 0  -11 .1  319.0 -318  
-401 1.120 30.0  173 .9  .6740 1.377A 9 4 . 3  .621 . I  - 2 1 . 2  2 S I . L  -801 
.e42  1.310 t O 1 . 0  3S9 . I  ,993A 1.6280 66.0 1 .108  - . 4  18 .6  113.1 ,126  
.m i . 1 0 0  30.2 1 n . e  .e800 1.578A 94 .4  ,023  .s -20.0 e18.0 .roo 
1.70 t / i / i  14.7  ~ 1 0 . 0  toes .BDB 4 . 0 ~  1 1 . 6  e 4 t . 9  - L . I  10v.w 1.035 
P 64 
8TOPOVER TIME I 0 D A Y 8  1986 OUTBOUNO SWlNGBY MIS81ON OURATION S 1120 O A Y S  
M A R S  ARRIVAL D A T E  : 2 4 4 6 5 0 0  
10 U I R  19P6 
V 2 I 2 DECLt R A E  SPCCCZ 
V 4 I 4 OECL4 R A 4  IPCEC4 
V 8 1 6 DECLO R A 6  8PCCC6 
INC RAP DECLP ETA W R I C  
- 
CAUNCH LWNGBY SPEED1 ‘ R A I  D E C L l  
SWNGBV A R R I V E  E P E E 0 3  R A 3  OECL3 
DEPART RETURN )PEE05 R A 5  OECL5 
?-6lBO- 4-6322.<-- a243 76.4 18.2 
4-6322.4 4-6500 -358 348.1 -8.0 
4-6500 4-6710 ~ 0 8 4  209.4 8 . 9  
I l . 7 3  7 . 3 7  5.37 
1-6200 4-6325.2 ,284 81.3 17.8 
4-6500 4-6720 .085 213.9 9 .6  
1 2 . 5 1  8.09 6.07 
PROP AERO-DVL 
4-0325.~ 4-6500 . w o  348.1 - 8 . 9  
I 1  V I  
I 3  v 5  






2 . 6  ,713 
4.A2 7.81 
-!vA --EVA 
-1.0 . e m  
PSI I ECCEN 
P S I  3 ECCEN 
P S l  5 ECCEN 
O V O  -EVR 
102.4 .305 
7 6 . 1  .414 
97.6 . e 3 7  
2.00 11.58 
105.4 ,330 
7 1 . 1  ,424 
97.2  , 2 3 7  
2.02 11.03 
I 
3MA THE11 THET2 
SMA THE13 THE14 
SMA THE15 THETb 













APHEL PSI  2 
APHEL P S I  4 
APHEL PSI 6 
- A  E 
,825 212.3 442.3 
1.114 47.0 174.5 
1.311 206.4 357.9 
2llll 5 1 . 0  8 5 . 5  
,840 2ie.i 443.0 
1.108 52.2 175.1 
1.306 204.8 366.1 
2/l/l 58.6 70.8 
1.1170 1 0 7 . 5  
1 . 1 7 5 A  93.6 
1.6160 91.2 
-403 6.216 
1.282 -1.0 - 5 . 9  130.1 .see 
,808 .2 -22.6 P 5 2 . 8  .EO7 
1.115 - .8  15.7 93.0 ,118 
7.3 249.8 3 . 3  102.50 2.102 
WAR8 ARRIVAL DATE : 2448510 120 H 
,868 82.3 .288 ,789 180.0 449.0 
.371 77.0 ,409 1.100 48.5 179.1 
.e92 99.6 ,301 1.243 P04.1 292.4 
7.42 2.54 13.53 e l l / ;  8 5 . 9  166.1 
.E68 87.3 .e58 ,793 172.2 443.7 
,373 79.4 ,395 1.117 38.3 178.3 
.IO6 99.8 .271 1.272 207.3 305.2 
7.33 2.35 12.60 2/1/1 63.2 157.3 
,874 80.0 .392 1.120 18.3 178.1 
, 7 1 5  99.6 .e62 1.293 209.9 311.3 
7.32 2.23 le.28 P / l / l  82.7 148.9 
.a60 90.7 .zsz ,797 i ~ 2 . 0  44i.e 
IAR 1986) - 
*¶61 1.018 106.0 1.230 
.654D 1.559A 90.6 .El6  
.869A Il.617D 76.0 1.081 
26.0 ,485 4.439 13.1 
,588 .998 104.0 1.233 
.676D l.559A 91.1 -624 
.919A 1.6250 78.9 1.091 
. 5 9 5  .998D 103.6 1.235 
,681D 1.159A 91.2 .625 
. O S S A  1.6320 81.5 1.099 
30.9 .os2 3.758 13.1 
30.0 . o i a  3.8se 13.0 
- S . 6  
*4 
- . l  
243.7 
-3 .4  
.8  
-.I 
L41 e 8  
- 3 . 3  
1 .o 
- . t  
241.8 
-12.1 322.1 *382 
-21.5 250.9 ,190 
1 9 . 7  122.6 . e e l  
-6.4 101.18 1.667 
-13.0 317.3 ,312 
-20.3 253.6 .le6 
19.4 123.4 .CIS 
-4.0 100.70 1.760 
- 1 3 . 1  316.4 ,8114 
-19.9 1154.2 ,185 
19.4 122.5 , 1 7 7  
-2.e io8.4~ 1.190 
4-8130 4-6322 .3  -182  109.2 17.2 -1.1 
4-6510 4-6650 .118 207.4 - . O  1.8 
11.01 6.98 4 . 4 5  4.03 
4-6~22.8 4-0510 ,352 348.3 -8.3 4 . 2  
4-6140 






4 - 6 5 1 0  .312 
4-6660 . l o 7  
10.25 
4-6316.6 ,140 
4 - 6 5 1 0  ,304 
4-6610 . 1 U O  
10.08 
94.8 19.9  -.6 
147.9 -10.9 -2.5 
204.6 2.7 1.9 
62.8  20.3 -.I 
202.4 4.9 1.9 
5.16 3.93 3.9Z 
0.32 3 . 9 )  s.94 
348.0 -2i.r -2.6 
4-6160 4-6317.0 a 1 5 3  75.6 19.7  
4-6317.0 4-6510 ~ 3 0 7  347.9 -11.3 
4-6510 4-6680 -095 201.1 6.4 
10.11 6.24 4.08 
4-6110 4-6318.4 ,170 73.0 19.0 
4-6318.4 4-6510 ,318 3 4 7 . 9  -10.4 
4-6510 4-6690 a092 201.1 7.3 
10.43 6.48 1-31 
-.I 







.E67 95.6 .e57 .e01 190.8 441.3 ,595 1.008D 103.7 1.237 -3.L -12.5 317.4 
1.374 79.8 .393 1.119 37.1 lY8.2 ,6790 1.539A 91.2 ,625 .9  -LO.: 283.9 
.720 99.5 .e51 1 . 3 0 1  211.5 328.7 .9Y8A 1.0360 b3.9 1.105 - a 1  19.8 119.5 
,868 98.4 .e88 ,806 198.3 441.4 .SO0 1.022D 104.3 1.241 -3.0 -11.4 319 .7  
1.373 79.0 .397 1,118 39.6 178.4 ,6730 1.559A 91.1 .623 .8 -20.5 253.2 
7.35 2.11 11.72 i?/l/l 63.5 119.4 27.7 ,595 4,177 11.4 243.4 -2.1 107.10 
,872 99.3 ,284 .E14 205.3 441.9 ,583 L.0440 105.1 1.246 -2.7 -9.9 322.8 
1.372 76.0 .403 1.111 43.2 1 7 8 . 7  .6640 1.559A 90.0 ,620 .6 -21.1 252.0 
.724 99.1 .e41 1,318 212.1 348.7 .999A 1.6340 87.8 1.112 -.E 21.1 106.7 
7.38 2.08 11.61 2/111 64.5 102.8 24.9 .534 4.641 0.9 t 4 5 . 1  -1.5 105.60 
7.32 2.10 11.03 ~ / i / i  02.9 134.3 e9.s .63r s.am 12.0 2 4 2 . ~  -L.S ioo.co 





4-6180 4-6320.5 -206 73.8 18.4 
4-6320.5 4-6510 -335 348.0 -9.2 
4-6510 4-6700 .090 202.3 7.5 
4-6190 4-6322.9 .e41 77.0 18.0 
4-6322.9 4-6510 a318 348.4 -8.0 
4-6510 4-6710 e088 204.8 7.2 
11.43 7.39 5.33 
i o . 8 5  6 . 8 1  4.79 








* 358  



















.a78 102.2 .so4 .e24 eii.7 442.8 
1.370 76.6 .411 1.105 47 .8  179.2 
,123 98.8 ,239 1.314 211.0 357.5 
7.44 2.08 11.59 2/1/1 65.8 86.2 
.573 1.0740 106.2 1.252 -2.4 -8.0 326.5 
.999A 1.629D 89.5 1.114 - . e  21.3 99.4 
21.7 -469 5.321 8 . 1  247.5 .P 104.00 
- 5 6 2  1.1140 107.5 1.261 -1 .9 -5 .8  330.9 
.E350 1 . 5 5 8 A  90.2 .610 . I  -22.1 248 .5  
.osio 1 . ~ 5 9 ~  90.6 .os5 .3 -21.e ~ s 0 . 0  
.996 i.6210 91.1 1.111 -.s 21.0 93.9 
18.2 .404 6.307 7.3 eso.4 3.5 ioe.so 






.E86 105.2 .330 ,838 217.5 443.4 
1.368 75.0 .42l 1.097 32 .8  179.7 
, 721  98.4 .239 1.308 209.3 365.7 
7.52 2.05 11.62 2/1/1 67.6 71.2 
- WARS ARRIVAL DATE = 2446520 (30 n 
4-6200 4-6325.8 .e81 81.8 17.6 
4-6325.8 4-6510 .386 349.2 -6.9 
4-6510 4-6720 ,087 208.6 6 .5  
le.19 8.07 6.02 
4-6130 4-6324.4 ,194 112.0 16.2 
4-6324.4 4-6520 .365 349.3 -7.7 
4-6520 4-6650 .le7 204.3 .4 





.E64 81.3 .e98 ,787 158.3 450.6 . I 3 2  1.022 106.7 1.230 -3.7 -11.9 324.6 
.IO1 10t .3 .307 1.246 208.4 291.6 .B64A 1.6280 75.8 1.082 .1 20.e 123.2 
7.28 2 . 7 9  13.64 2/1/1 73.5 166.6 2 4 . 7  -451 4.67P 14.1 L45.8 -9.0.99.30 









4-6160 4-631 7.7 
4 - 6 3 1 7 . 7  4-6520 
4-65eO 4-6600 
4 - 6 s i r . 4  4-8520 
.133 61 .7  26.9 
,273 354.7 -42.4 
,116 201.4 2.9 









.88L 91.9 .e30 . E l 0  166.2 414.1 
1 . 3 7 5  86.5 .367 1.131 13.0 181.7 
.Ti5 101.1’ .282 1.271 211.9 304 .7  
7.31 2.5% 12.86 2/1/1 70.1 157.7 
,624 .9960 101.8 1.241 -3 .6  -16.3 298.5 
,7170 J.548 89.0 .641 6.3 - . I  255.6 
.916A 1.6380 78.7 1.093 .1 20.1 123.9 
54.3 ,804 P.192 4 3 . 5  P5O.S 2 5 . 5  132.90 
.!I1 97.1 19.3 
.316 548.4 -10.8 
.I16 201.4 2.9 
10.24 6 . 5 0  3.99 
.E65 86.9 -261 ,792 171.2 444 .5  , 5 8 5  ,999 104.2 1.232 -3.4 -12.8 318.6 
1.371 7S.l ,394 1.110 39.6 182.9 ,6730 1.547 88.1 , 6 2 7  .8 -19.7 249.0 
.715 101.1 .e82 1.277 211.9 304 .7  .916A 1.0380 78.7 1.093 .1 20.1 123.9 





.l40 84.8 19.9 
,306 3 4 8 . 4  -11.8 
,109 199.0 4.9 
10.03 6.31 3.93 
,152 77.0 19.4 
,308 3 4 8 . 4  -11.6 
,104 197.7 6 . 1  





,865 90.4 ,254 .798 181.2 442.3 
1.372 79.8 .390 1.113 37.2 162.7 
.125 101.0 -266 1.300 214.7 317.1 
7.11 2.38 12.32 2/1/1 71.9 147.1 
,594 .998D 103.7 
.E790 1.547 88.3 
,954A 1.6160 81.4 
30.2 .644 3.834 
,194 1.0060 103.8 
.6770 1.547 88 .2  
.978A 1.6500 83.8 
2 9 . 4  ,632 5.967 
1.234 - 3 . 3  -12.9 317 .4  
.629 1.0 -19.1 249.8 
1.101 . l  20.4 123.0 
13.0 242.5 -2.0 107.90 
1.237 -3.2 -12.4 316.4 
.a29 . 9  -19.3 249.6 
1 . 1 0 7  .1 21.1 119.9 
12.5 243.0 - 1 . 6  107.90 
- . 6  
-Z .8  
1 .8 
3.7.2 
,866 93.4 ,258 .BOO 189.9 441.7 
1.372 79.6 ,391 1.112 37.8 182.8 
.I30 100.8 ,258 1 . 3 1 4  218.5 328.6 
7.12 2.10 11.98 elill 72.1 154.5 







. I 7 5  74.1 18.8 - . d  . e 6 7  96.2 .e88 .805 1 9 7 . 7  441.6 .SO9 1.0200 1 0 4 . 5  1.240 - 8 . 0  -11 .3  320.6 ,319 
,319 3 4 8 . 4  -10 .8  -2.5 1.371 78.9 ,395 1.109 40.2 103.0 .6720 1.547 6 8 . 1  -627 . 8  -19.8 248.6 .l7r 
,100 197.5 8 . 1  1.8 , 1 3 3  100.7 ,219 1 . 5 2 1  2 1 7 . Z  339.1 ,992A 1.8500 05 .9  1.111 . l  22.1  116.4 .130 
0.33 6 . 5 9  4.35 3.74 7.14 2.24 11.11 2 /1 /1  72.7 119.6 27.3 . I 9 1  * . e 3 3  11.5 244.2 -1.5 106.90 1 . 9 Q D  
4-6160 4-6521.1 




4 - 6 1 2 0  4-6710 
,204 74.7 1 0 . 2  -1.1 , 6 7 0  99.1 .e83 ,812 204.7 142.3  .582  1.0420 105 .1  1 . 2 4 5  - 2 . 1  - 9 . 7  323.6 ~ 1 1 6  
. 3 3 6  348.8 - # . 3  -2.3 1.370 77.9 ,400 1.105 43.7 183.2 .663D 1.518 87.9 -624 .I -20.4 247.6 .I)@ 
* D O 7  198.5 6 . 6  1.8 .734 100.4 .E15 1,323 211.0 348.7 .9991 1.6470 87.8 1.114 - 1  23.3 107.I - 1 1 0  
0.74 6.95 4 . 7 6  3.79 7.19 2.19 11-63 Z / l / l  73.7 103.1 24.6 . 5 3 4  4 .688  9 . 8  245.9 -1.0 lOl.aO 1.068 
.239 77.1 17.9 -1.4 -878 102.0 .304 .E22 211.1 443.0 . 1 7 2  1.0720 106.2 1.291 -2.3 - 7 . 8  3 2 7 . e  .35P 
,358 349.1 -8.0 -2.1 1 .369  76.8 ,408 1,099 48.0 183.8 ,6500 1.548 87.5 .e20 . 3  -Ll.1 246.1 -182 
,095 eOO.7 5 . 8  1 .8  , 7 3 3  100.1 , 243  1.320 215.9 357.4 -9991 1.0400 89.5 1.116 S I  2 4 . 1  100.0 ,115 
1.31 7.41 5.20 3.60 7.21 2.16 11.60 e i i i i  75.0 88 .0  2 1 . 5   ID 5 . 3 ~ 0  (1.1 248 .1  .I 1 0 s . e ~  2.041 
,278 




350 .0  - 6 . 8  
204.0 4 . 5  
6.09 5.97 
-1.9 ,884 105.0 .529 ,835 218.8 443.7 ,561 1.1090 
3.99 1 . 3 5  2.12 11.63 2 /1 / !  78.7 7t.7 18.2 ,406 
-- --- WARS ARRIVAL DATE : 2446530 ( 9 APR 1986) - 
.8 .E80 88.4 .235 .EO4 174.9 436 .8  .615 .993 
-7.8 1.374 8 5 . 8  ,366 1.126 18.S 166.2 .713D 1 .538  
1 .9  .712 103.1 .314 1.253 213.1 291.2 .839A 1.6470 
3.81 7.21 2.98 13.76 2/1/1 78.8 166.9 Sl.8 ,764 
- 2 . 0  1.307 7 5 . 0  .4ig i.091 5 3 . 1  i~4.0 ,6340 i.349 
1.r , 7 3 0  99.0 ,242 1.313 e14.i 365.5 1.6310 
101.3 1.259 
8 1 . 1  ,815 
91 .1  1.117 







- 5 . )  
- 2 1 . 1  
1 4 . 9  
3 . 7  
531. r 
244.1 
9 4 . 6  
10L.00 
301 . e  
2 5 1  .a  
1 2 3 . 7  
129.90 
5 2 8 . 1  
239.8 





2 .150  
. l  
t5l.S - ._ . - 



































- 1 2 . 4  
,281 
.1e0 . 2 74 
,983 
. 5 8 6  
. e  74 
I .  I 9 9  
. i n $ .  
116.1 14.6 -1.7 ,862 79.7 ,316 .784 1 3 5 . 8  453.3 .537 1.032 107.8 1.228 
311.3 -8.6 -1.9 1.366 74.8 ,419 1.088 53.8 188.0 .6320 1.544 81 .5  .a21 
201.4 .8 1.9 .112 103.1 ,314 1.253 213.1 291.2 .819A 1.6670 7 5 . 3  1.061 
57.7 25.9 ,6 ,879 9i.l .234 ,807 163.8 435.8 . e l8  ,9950 102.1 1.239 
352.9 -40.9 -7.9 t.374 85 .3  ,367 1.126 16.1 186.2 -1130 1.S38 88.4 -548  
198.4 3.1 1.8 ,727 102.7 .e89 1.286’P17.0 304.7 s91IA 1.8580 78.5 1.085 
6.59 3.85 3.79 r.19 2.74 12.94 2/1/1 78.7 157.6 5 0 . 1  .714 2.339 42.9 




















a-6140 4-e52o.i .14s 99.9 18,s - . a  
4-63eo.i a-osso .322 349.3 -10.9 - 2 . 5  
4-6130 4-(1560 . l e 9  198.4 5 .1  1.8 
t0.43 0.77 4.03 3.68 
-3.a 
9 7  
.e 
244 .o 
- 3 . T  
8 .0  
.e 
t93.0 















.E64 86.4 .E65 .Y91 169.9 445.4 . 581  1.000 104.9 1.231 
.?2? 202.7 .e89 1.286 e l7 .0  304.7 .915A 1.6380 78.1 1.095 
?.06 2.14 l2.94 t / l / l  82.1 111.8 28.5 .58I 4.066 1e.P 
.E80 94.0 .e38 . E l 2  193.2 434.9 .6%9 1.0060 1OL.e l.L.42 
,374 85.1  .3%5 1.126 1 6 . L  186.8 .?140 1.538 86.5 .E48 
.736 108.5 .e73 1.310 819.9 3 8 7 . 3  .993A I.6690 U l . 2  1.101 
. ~ r o  78.7 ,394 i.103 41.0 187.2 , 8 7 0 ~  1.541 8 5 . 4  .os3 
78.8 147.0 31.0 . w o  
4-5150 4-6SOJ.Z . $ 4 8  59.3 24.6 . I  
4-6301.4 4-6350 ,263 353.1 -48.6 -8.0 
4-6530 4-0570 . l e1  196.0 4. 
10.45 5.68 4 . 0 3  3.83 
165 
OTOPQVER TIME I 0 O A Y 8  1986 OUTBOUNO SWINGBY MI33lClN OURATION : 520 C A Y S  
M A R S  ARRIVAL OATE i 2416.130 
9 APR 1906 __ _- __ __ 
LAUNCH SUNG~~-TPEED~ 
SUNGBY ARRIVE SPEED3 
OEPART RETURN 8PEEO5 
PROP 
R A l  D E C L I -  
R A 3  OECL3 
R A 5  OECL5 
81.0 1 9 . 4  
349 .2  - 1 1 . 9  
196.0 4 .8  
6 .53  3.94 
4-6160 4-8316.6 - 1 5 1  7 8 . 7  1 0 . 1  
4-0318.6 4-6530 - 3 1 0  349.2  - 1 1 . 7  
4-0830 4-6600 .lis 194.7  5.8 
10.10 6 . 5 6  4 . 0 8  
4-6170 4-6319.9  . I 7 3  75.4 1 8 . 5  
4-6519.) 4-6550 - 3 2 0  349.3  -10 .7  
1 0 . 4 0  6 . 7 5  4 . 3 3  
4-6180 4-6321.0 .202 7 5 . 8  18.0 
4-0521.9 4-6530 a336 349 .6  -9.3 
4-6530 4-6700 .lo8 195.3 5 . 7  
.AERO_-P?t - 
4-6330 r-sssa . i i i  194.4 6.1 
i 0 . m  7.08 4 . 7 2  
__ 
1 1 V 1 P31 1 ZCCEN SUA THE11 THE12 PERIH APHEL P31 2 V 2 I 2 OECLP R A 2  3PEECZ 
I 3 V 3 POI 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI 4 V 4 1 4 OECL4 RA4 SPEEC4 
I 5 V 5 P S I  5 ECCEN SUA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 OECL6 R A 6  SPECC6 
--0’4A-E!A --OVO--EVR -TYPE SUN A SUN R KAPPA - - - - A  E INC RAP OECLP ETA PERlC -_ -- 
4-6150 4 - e 3 1 6 T ; l 4 0  
4-6318.4 4-0530 .306 
4-6¶30 4-0670 . I 2 1  
10.15 
1 .  
I .  
1 
1. 
1 .  
1 
1 .  
1. 
1 


















34 - 3 . 3  - 9 2 . 1  3 1 0 . 0  
35  1 . 0  - 1 8 . 4  245 .3  
04 . 2  2 1 . 3  1 2 3 . 1  
‘36 - 3 . 1  - 1 2 . 2  319.5 
,35 . e  -18 .5  2 4 5 . 2  
10 . e  2 2 . 3  1 1 9 . 9  
‘40 - 2 . 9  -11 .1  321 .0  
b33 .e - 1 9 . 1  244.4 
14 - 3  23.7 114.4  
. I  2 4 3 . 3  - . 9  106.70 
!44 - 2 . 7  - 9 . 6  324 .1  
130 .I - 1 9 . 8  2 4 3 . 3  
16 . 3  2 5 . 1  107.3 
8.9 2 4 3 . ~  -1.6 in7.50 
p.4 244.2  - 1 . 0  i n r . e o  
1 . 7  2 4 7 . 0  - . e  ioi.20 
* S O P  
* 1 7 2  
.le5 
1.031 
. s10  . i 12 
. 1 5 4  
1.869 
.320 
* 1 ?3  
. 1 3 3  
1.914 
. 3 3 6  
. I  75 
.121  
I ,969 
- . 6  .a64 9 0 . 1  .256 ,794 180 .2  4 4 3 . 0  ,591 .9970 103.8 
- 2 . 7  1 . 3 7 1  79.6  ,389 1.109 38.0 1 8 7 . 1  ,6710 1 . 5 4 0  8 5 . 5  
1 . 8  . I 3 6  102.5 ,273 1.310 219.9  3 1 7 . 3  . O S S A  1.8610 81 .2  
3.82  7.02 2.59 12.37 P l l l l  81.3 147.0  29.8 , 6 3 3  3 .894  
- . I  .a05 93 .1  
- 2 . 7  1 . 3 7 1  79.1 
1.0  .142 102.2  
3.82 7.02 2 .49  
- . e  ,866 9 6 . 0  
- 2 . 1  1.370 78.8 
1 . 7  -745 102.0 







. e 5 5  
11.76 
.798 
l l . 1 0 8  
1.325 
~ 2/1/1 
,803 , 1.108 
1.332 
b 2 / l / l  
1.0050 1 0 3 . 9  
1 . 5 4 1  8 5 . 5  
1.6120 83.7 
.628 3 . 9 8 6  
189 .0  442 .2  .392 
38 .4  187.0 ,6760 
221.8 328.9 .978A 
81 .4  134.2  2 9 . 1  
196.8 4 4 2 . 3  .588 
, 4 0 . 6  187.2 .e710 
222.6 339.4 .992A 
82.0 1 1 9 . 3  2 7 . 8  
1.0190 104.4  
1 .541  8 5 . 4  
1.6720 85 .8  
,188 4 . 2 5 1  
-1.1 . e69  08.8 .e83 .ai0 203.9 442 .7  ,581  i .0400 i o s . 2  
3 .70  7.10  2 . w  i i . 6 5  e/ili 8 2 . 9  102.0 24.6 . s ~  4 . 6 9 7  
- 2 . 3  1.369 1 7 . 8  .399 1.102 4 4 . 0  187 .4  ,6620 1 . 5 4 2  8 5 . 1  
1 . 7  .741 1 0 1 . 1  ,251 1 . 3 3 3  2 2 2 . 3  348 .9  ,999A 1 .6670 8 1 . 8  
1-ei90 4-0324.3 ,236 78.6 1 7 . 6  - 1 . 5  .a74 101 .7  .303 . e 2 0  e i o . 2  443 .4  ,571 1.0eao i o s . 2  i.2~0 - 2 . 3  - 1 . 7  320.4 . 3 5 7  
4-6530 4 - e r i o  ,104 i 9 r . e  4 . 7  1 . 6  ,143 101.3 ,248 1 .329  221.1 317 .5  . W ~ A  i.es80 8 9 . 5  1.118 . s  26.2 1 0 0 . ~  . i i i  
1 1 . 3 3  7.55 1.25 3 . 7 8  7.18 2.31 i i . 6 2  w i ~ i  84.2  8e .e  2 1 . 6  .470 5 . 3 4 2  0.0 249.4  .I i03.10 r . 0 4 3  
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4.06 7.48 4.11 13.32 2 /1 /1  101.8 155.6 26.0 .418 4.452 13.7 C50.7 -9.5 100.10 1.650 
.373 83.1 .314 1.119 25.7 198.0 . T O 1 0  1.538 79.8 ,680 5 .5  -1.0 241.6 .lBS 
e 7 8 1  101.1 ,312 1.389 238.9 320.4 ,9551 1.8220 80.9 1.123 - 7  24.5 120.8 ,203 
1 . 3 2  3.82 12.63 2/1 /1  103.2 144.1 42.6 e680 2.7S0 40.2 L56.5 26.3 122 .1Q )..I90 
.e70 91.6 . m e  .eo0 184.8  440.1 ,6oz . ~ 9 9 0  i o s . 2  1.237 -3.3 -13.6 s i e . 7  .e97 
.as9  88.4 
-371 1 8 . 7  








. s i 2  
! 12.63 
' .e53 
' , 3 1 8  . 300 
1 lC.18 
,789 115.5 446.0 . s i 9  ,999 i o 4 . e  i.eso -3 .2  -1e.o s2s.n .see 
1.389 238.9 520.4 .WIA 1.8220 80.9 i . i m  . r  r4.5 '120.6 .eo3 
,806 194.3 439.r  ,602 i . o i i o  103.4 1.240 -3.3 - i i . s  n ie . r  . r o e  
2 i i / i  105.0 i 3 o . e  4 3 . 6  .os9  r.694 43 .3  ~ 5 0 . 7  30.9 ies.so 1 . 1 1 6  
1.106 41.1 198.3 ,8890 1.143 18.8 .E60 .6 -17.9 235.2 -184 
2/1/1 106.6 144.1 28.7 ,518 4.040 12 .0  C49.0 - 3 . 1  l05.00 1.759 
1.120 25.2 198.0 . l o 2 0  1.538 79.0 ,666 0.1 *6  242.1 -166 
I 1.401 2 4 0 . 1  331.9 .98OA 1.8210 83.6 1.128 . I  26.0 116.6 e 1 1 0  
-1.0 .OS9 91.8 .e64 .793 185.0 444.8 .583 1.0020 104.4 1.233 
-2.8 1.511 19.0 ,393 1.107 40.1 198.2 .6120 1.543 70.9 ,660 
1 . f  e191 101.1 ,300 1 , 4 0 1  240 .1  331.9 ,980A 1.0210 03.6 1.120 
3 .81  7.21 3.62 i r . i e  wi / i  106.4 130.6 c0.8 .so8 4.020 i1. i  
-1.r ,860 94.8 . e r i  .797 i o 3 . e  444.3 .wi i.0130 104.7 i .230  -t.a -1o.a see.s 
1.0 ,792 im.5 . p s i  i . 4 0 ~  r 4 i . i  54e.o .OVIA i . e i 2 0  86.0 i . i s i  . 7  r1.7 ii1.0 
3.90 7.30 3.46 11.92 e t i / i  ioe .7  1 1 9 . 5  27.5 ,573 4.212 10 .1  c10.c - . e  1 0 s . e ~  
- e . $  1.371 78.6 ,396 1.106 41.5 190.5 ,8680 1.543 78.0 ,659 .6 -18.0 t 3 S . l  
- 3 . 0  -11.5 324.7 
I - 1  -17.4 235 .5  
I .1  co.0 116.0 
L49.L - . I  106.30 
-1.4 ,862 91.7 .e84 -r,r 1.390 1 1 . 7  .do1 
1.4 .?go i06.0 ,284 
8.97 7.37 3.3r i i . 8 0  
1 . 3  . 7 0 6  105.3 .era 
-1.1 ,867 100.8 .302 
-1.0 L.369 16.5 .40B 
4.07 7.47 3.18 1 1 . 7 6  
,803 200.4 444.8 .575 1.0310 105.4 1.240 
1.103 44.4 198.3 .e600 1.545 18.9  -657 
1 .391  240.4 351.0 l.OO0A 1.7940 68.0 1.132 
I C / l / l  107.C 99.8 25.3 , 5 2 1  4.570 9.1 
I ,811 roe.9 445.r .ME i.0580 i 00 .a  i . c a  
I 1.090 48.r  198.4 .esoo 1.547 1 8 . 1  . O C I ~  
1 1 . 3 0 5  C38.0 359.1 1.OOOA 1.7100 89.8 L.131 , 2/1 /1  107.9 04.3 C0.6 ,471 5.107 1 . 4  
I - e . $  - 0 . 0  320.1 
. 3  -10.0 234.4 
I .a r9.e i o 4 . i  
- C . C  -7.r 332.6 
, .o -19.6 113.4 
L51.0 - .6  104.80 
, 8  30.4 9 1 . 9  
C 5 4 . 0  .1 lOS.10 
,316 







, 1 8 7  
,136 





. i 31 
.306 
.IDS 
, 1 8 0 .  . 1 
* 3 c t  
.1e3 
. * e 0  
9 I 5 7  
167 
H19910N OURAllON = 960 D A Y S  
M A R S  ARRIVAL C A T E  : Pdl6470 
R F E D  1906 
P S I  2 V 2 I 2 OECL2 RAP 3PEECP 
P S I  4 V 4 I 4 OECLI R A 4  S P E f C I  
PSI 6 V 6 I 6 OECLI R A B  SPEEC6 
E INC R A P  OECLP E T A  PERlC 
104.9 1.232 -S.S - 1 2 . 6  317.0 ,350 
86.5 1.108 - 1 . 3  10.9 108.3 ,124 
10s.8 .e38 . 6  -22.6 261.8 . e r g  
3.514 13.0 2 4 2 . 6  - 0 . 3  in6.60 1.392 
STOPOVLR T I M E  : 0 O A T S  1988 OUTBOUNO S W I N G B Y  
._ 
LAUNCH SWNGDY SPEEOI R A I  OECLl I I V 1 P S I  1 ECCEN SMA THE11 THE12 PERIH APHEL 
SUNGBY ARRIVE SPEED3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN $MA T H E T Y  THE14 PERIH APHEL 
OEPART RETURN SPEED5 R A J  OECLl I 5 V 5 PSI 5 ECCEN SMA THE15 THE76 PERIH APHEL 
PROP AERO OVL O V A  E V A  O V O  E V R  TYPE SUN A SUN R K A P P A  - A  
M A R S  ARRIVAL DATE 2446470 ( 8 FEE 1986) 
4 - 6 1 3 0  4 -6318 .2  ,163 102.7 19 .6  - , 6  .e69 84 .1  ,271 .792 163.5 445.8 . 5 7 7  1 .007 
4 - 6 3 1 8 . 2  4-6470 .I30 3 5 0 . 5  - 9 . 0  - 2 . 2  1.393 79.2 .432 1.190 36.7 156.6 .6770 1.704A 
4-6470 4-6090 -082  216.1 10.8 2 . 8  - 6 9 1  94.7 ,239 1.309 195.4 341.6 .995A 1.6220 
12.40 6.17 4 .20  6.23 9 .61  1 - 9 7  11.68 2 /1 /1  33.2 114.8 33 .1  . 5 5 3  
4-6150 4-8314.5 . i d 0  76.2 21 .3  - . 3  .e69 91.4 .e49 .799 184.1 440.5 ,600 .9980 103.3 1.236 -3.3 -13.5 31S.7 .299 
12.25 6.07 3.93 8.19 9.57 2.14 11.69 z / i / i  32.2 82.4 37.3 ,673 3.130 1 3 . 5  m i . 8  - 4 . 2  i i i . 9 0  2.434 
4-6514.5 4-6470 .299 351.7 -10 .7  -2.3 1.395 81.2 ,423 1.200 29 .8  155.7 .6920 1.70BA 105.8 $644 . 9  - 2 2 . 0  266.0 ,276 
4-6470 4-6710 .093 2 2 4 . 2  20 .6  4.6 -696  94.3 .237 1.309 194 .1  360.0 1.0OOA 1.6190 90 .0  1.113 -2 .9  - 3 . 4  93 .6  .12S 
-. - I . MARS ARRIVAL DATE = 2446480 (18 FEE 1986) - - . - . .- 
4-6130 4-8318.9 ,166 103.9 19 .1  -.I .e68 8 3 . 8  .274 .792 162.9 446.4 .ITS 1.009 i n i . 1  1.232 -3.9 -12.5 s i 7 . 0  ,533 
4-8480 4-6690 .mi 213.0 9.5 2.5 .mi  95 .8  ,240 1.308 199.2 340.7 , 9 9 4 ~  i . 6 2 1 0  86 .3  i . i n 7  - . 9  14.0 110.2 . i m  
4-6316.0 4-6480 . 3 3 3  348.9 - 8 . 9  -2 .2  1.385 78.6 .420 1.158 39.5 162.9 ,6710 1.644A 101.7 .626 . 6  -22.4 262.6 -247  










4-6315.7 .139 90.4 2 1 . 1  
11.28 5.89 3 .92  
4-6315.0 .139 79.2 21 .1  
4-6480 .300 349.8 -10.9 
4-6710 .086 219.2 15.0 
4 - ~ 1 4 e o  .301 349.6 -10.1 
4-6700 ,082 2 1 5 . 2  11.7 
1 1 - 3 3  5.95 3 .93 ,  
4 - 0 ~ 5 . 0  . i s 5  72.8 20.21 
4-6480 .305 349.0 -10.6 
4-6720 .lot 226.5 23 .8  
11.75 6.37 4 . 1 0  
-.4 .e66 
-2 .3  1.387 
2.8 -702  
5 . 3 8  8.77 
- . 3  .E68 
-2.4 1.387 
3.4 .701 
5.30 8 .76  
- .4  .669 
-2 .3  1.387 
3.3 ,699 
5.39 8.77 
8 8 . 0  
80.4 









2 .02  
-253 .795 174.1 442.4 
.412 1.166 33.S 162.1 
11.60 2 /1 /1  38.8 99.8 
.250 .799 183.6 440.8 
,411 1.168 32.2 162.0 
.e36 1.309 198.0 359.1 
11.62 2 /1 /1  38.6 83.4 
,412 1.160 33.4 162.1 
.e37 1.310 199.0 350.2 
,255 .en3 192.1 440.4 
.237 1.304 196.4 367.4 
i1.m 2 1 ~ 1  38.8 71.1 
.594 .996 103.6 1.234 
,6850 1.647A 101.8 .631 
1.000A 1.6200 8 8 . 1  1.110 
34.3 .644 3.393 13.3 
,599 . 9 9 ~ 0  i m . 3  1.236 
. ~ B B O  1 . 6 4 8 ~  i n i . 8  .a32 i . n m  i . 6170  89 .6  1.113 
.598 i .oo60  101.6 i . 2 ~ 9  
34.8 -668  3.547 13.4 
.6850 1.648A 101.8 . E 3 1  
.995 1.6140 91.4 1.114 
31.4 .640 3 . 4 8 2  12 .8  
- 3 . 4  -11 .3  
. 8  -21 .6  
- 1 . 2  1 1 . 5  
241.2 - 4 . 6  
- 3 . 8  -13.4 
.9  - 2 1 . 7  
- 1 . 7  6.5 
-see -12 .8  
.e - 2 1 . 8  
- 3 . 6  -7 .7  
241.8 - 3 . 8  








2 6 4 . 0  
9 0 . 2  
110.10 
in9 .40  
i i n . 5 0  
.506 
246 




, 1 1 7  





. . i 70 




. O B 2  
10.66 
.307 
__ - .  
105.3 
348.1 
209 .1  
6 .27  





18 .6  
-8 .8  
8 . 0  
















ATE = 2446490 (28  F 
.791 162.2 447.1 
1.135 41 .9  168.7 
1.308 2113.3 340.0 
2 /1 /1  47.6 117.9 
EB 1980) -___- -- 
.e660 1.604A 9 7 . 7  .619 
.994A 1.6230 8 6 . 2  1.108 
. 5 7 i  i . n i o  i o s . 3  i . z 3 2  
28.8 ,526 4.018 1 3 . 1  
_. 
-12.4 119.0 
-22 .2  259.0 
16 .5  111.8 








-3 .5  
. 5  
- .o  
~ 4 2 . 2  
- .8  
- 2 . 2  
2.2 
4.79 






















4 - 0 3 i o . e  









8 .14  
.e68 
1.381 . 708 
8 .13  
87.8 







. 7 9 ~  173.6 4 4 2 . 7  ,592 ,997 103.7 1.235 
1.310 203.1 349.6 . 9 9 9 ~  1.6220 88.0 i.iii 
1.144 35.4 167.9 .6820 1.606A 97.9 ,625 
2 /1 /1  46 .1  101.1 32.4 .636 3 .581  13.2 
-3 .4  
.8 
- .8  
241.0 
- 1 3 . 2  315.4 ,307 
-21 .4  281.3 ,220  
1 5 . 5  104.4 ,115 










-11 .2  
11 .4  
3.93 
20 .1  
-10.8 
14 .8  
4 .10  
- .4 
- 2 . 5  
2 . 8  
4.74 












.798 183.2 441.1 
1.146 33.9 167.7 
2 / 1 / l  45.8 84.5 
1.309 2ae.i 358.4 
.598 .9980 103.4 1.235 
.6850 1.607A 98 .0  .626 
1.000A 1.0180 89 .7  1.113 
33 .0  .664 3.S18 13 .3  
,597 i .on70  103.0 i . e s a  
.6830 1 . 6 0 6 ~  98 .0  ,625 
.995 1.6130 91 .3  1.114 
31 .7  ,643 3.657 12 .7  
- 3 . 3  
.9  
- : . 0  
241 .n 
-13 .3  314.9 
- 2 2 . 2  261.0 
1 3 . 1  97 .1  
-3.6 109.00 
-12.7 316.1 
-21.4 201 .5  
7.3 91 .7  
- 3 . 5  109.20 
.501 
e114 

























8 .13  
93 .9  
8 0 . 1  
96 .1  
2 . 0 0  
.e02 191.7 440.7 
1.304 200.5 366.7 
1.144 35 .0  167.9 
2 /1 /1  46 .0  70.2 
- .4  
-2 .4 
3 . 5  
4.75 - .6 
- 2 . 1  
4.76 
8.0 
- 3 . 2  
.8 
-1 .7  
241.6 
4-e1 7 0  
4-0317.¶ 
4-6490 
, 808  199.5 440.9 .592 1.0240 104.2 1.242 
1 .141  31.7 168.2 ,8760 1.605A 97 .9  ,623 
2 /1 /1  46 .6  66.1 29 .3  .596 3.950 11.0 
1.298 198.3 374.5 ,988 i.6070 9 2 . 8  i.iii 
4-6180 4-6319.5 ,209 72.6 i 8 . r  - . 9  . a 7 4  99 .e  2 0 4  ,816 200.4 441.4 .584 i . 0 4 7 0  1 0 5 . 1  1.247 - 2 . 8  -10.1 321.5 ,335 
4-6319.5 4-6490 . 3 3 5  348.1 -9 .0  - 2 . 2  1.379 76.2 ,412 1.136 41.4 168.6 ,0670 '1.604A 97.8 ,620 ,6 -22 .1  259.7 .222  
4-0490 4-0740 .08S 214 .1  - 3 2 . 1  - 2 . 0  ,699 94.9 ,242 1.289 195.7 381.0 .977 1.6010 94 .2  1.115 3.9 5 1 . 6  67 .9  .156 




19 .3  
32 .0  
4 .40  














- 6 . e  
. 7  
2 4 2 . 7  
-11.6 318.4 .318 
- 2 1 . 7  260.7 .2i?l 
- 2 1 . 1  88 .2  ,172 
-3.2 108.00 1.758 
4 - 8 i v o  4-ss2z.p ,245 75.9 18.3 -1.3 .a80 102.5 . s o 5  ,827 212.8 442.1 ,574 1.0790 io6.e 1.254 -2 .4  - 0 . 2  s2s.e , 356  
4-6321.0 4-6490 .550 348.2 - 7 . 9  - 2 . 1  1 . 3 7 7  76.8 ,420 1.128 46 .0  169.3 ,6550 1.602A 97 .0  . O i 5  .4  - 2 2 . 5  250 .4  , 2 2 3  
4-0490 4 - 6 7 5 0  ,086 227.7 - 1 5 . 1  . 4  .695 94 .1  ,246 1,280 192.7 388 .0  ,965 1.1950 95 .6  1,115 1 . 9  34.0 91.4 .150 
12.24 7.42 5 . 4 0  4 .62  8 - 2 1  2 .02  12.04 2 /1 /2  48 .0  39 .9  22.8 ,466 5.060 8 . 2  t 4 0 . 7  -.I 104.70 1 .905  
- MARS ARRIVAL DATE Z 2446500 (10 MAR 1980) - - - . -  .- 
4-6130 4-632O.e . ! I 5  107.0 10 .0  - . 9  ,867 112.9 .e82 ,790 101 .2  447.9 .367 1.013 105.0 1.231 - 5 . S  - l L . S  3 2 0 . 3  . 3 4 4  
4 - 0 3 ~ a . e  r - ~ m o  . 3 4 4  347.9 - 0 . 7  - 2 . 2  1.374 77.0 ,409 t . t 1 0  44.2 174.1 .6600 1 . 5 7 6 ~  94.1 ,616 .I -LI.O ~ 5 1 . 6  .POI 
4-0500  4 -0000  . 0 6 B  2 0 5 . 0  7.9 E .1  ,715 98 .1  , 2 4 2  1,310 207.0 3 3 9 . 5  $9951  1.6280 86 .0  1.106 18 .0  113.1 . l P *  
10 .71  0.38 4.35 4 . 3 5  7.72 2 .03  11.70 2/111 50.1 118.8 27.3 .509 4 .231  1 3 . t  L I 2 . 7  - 7 . 0  102.4C 1.643 
4 - 6 1 4 0  4-6516.0 ,141 93 .1  20.4 - . 5  .E67 87 .0  , 2 5 6  . I 9 4  173.0 443.2 .S91 ,997 103.9 
4-6316.9 4-6500 -310  347.9 -10 .0  - 2 . 5  1.3rO 79.7 ,398 1.128 36 .9  175.5 -6790 1.578A 94.4 
4-6500 4-0700 .061 2 0 6 . 5  0 . 0  2 .L  . I 1 0  97.9 ,239  1.312 207.4 349.0 ,999A 1.6260 87.9 
10.23 5.90 3 . 9 5  4.27 7.60 2.01 11.60 2 /1 /1  5 4 . 3  102.2 3 1 . 1  -627 3.73L 
4-8150 4-6315.* .139 81 .4  20 .8  - . 4  ,867 90.9 ,251  .797 182.7 441.4 -597 .9980 103.5 
4-6315.9 4-6500 .302 348.0 -11.4 -2.5 1.377 6 0 . 2  ,396 1.130 3 5 . 2  173.1 .6630 1.578A 9 4 . 1  
10.19 5 .93  3.93 4.26 7.65 2 .00  11.58 2 / l / l  5 3 . 9  8 5 . 5  31 .8  ,658 3.655 
4-6500 4 -67 io  .084 209.4 8 . 9  2 . 3  .TIS 97.0 ,237 1.311 eoe.4 357.9 . 9 9 9 ~  1.6220 89 .6  
1.233 - 3 . 4  -13 .1  3 1 6 . t  a310 
,623 .8  - 1 0 . 9  r 5 7 * e  . t o o  
1.111 - , 4  10.6 1 0 3 . e  . 1 1 5  
13 .1  L 4 1 . t  -4 .2  107.40 1.714 
,624 . 9  -20 .6  L56.L ,200 
I 1 . 1 1 3  -.I 17.6 96.4 .113 
13.2 241.1 - 5 . 1  108.00 1.746 
1.235 -5.3 - 1 s . t  315.6 .ant 
4-6170 4-6317.0 ,176 72 .1  19 .1  - . 7  ,869 96.0 .e67 e807 
4-6317.9 4-6900 -318 347.8 -10.2 -2 .4 1.310 79.2 .401 1.128 
4-6Y00 4-0730 .092 220.7 13 .0  3.5 ,710 98.7 .239 1.298 
10.77 6 .49  4 .39  4.Z8 7.67 2 .11  11.74 2 /1 /1  
4-0100 4-6319.0 ,208 73.1 i 8 . 6  - . e  ,873 89.4 .e84 . o f 5  
4-0519.9 4-6500 .335 347.0 - 9 . 1  -2 .3  1.375 78.1 ,407 i . i z i  
4-0L100 4-0740 .148 184.4 -01.8 -9.6 .706 96.0 ,241 1.269 
12.25 7.93 4 .01  4 .31  1 .11  3.13 23.40 2/1/2 
198.9 441.1 ,591 1.0230 104.2 1.242 - 3 . 0  -11.5 3 1 9 . 0  ,316  
38.8 173.5 ,6740 1.577A 94 .3  ,621 , 7  -21 .2  t 5 7 . 2  .LO1 
eoe.5 373.0 ,988 i.eoeo 92.6 i . 1 1 5  - 1 . 7  0 . 5  9n.c . i s 1  
54.7 59.0 28.3 , 5 9 5  4 . 0 ~ 6  11.5 2 4 2 . 0  - e . ?  107.50 1.035 
205.9 441.7 . w 4  1.0460 105.1 1.247 -2 .8 -10.0 322.1 . 3 3 5  
1 w . n  381.1 ,978 i .aooo 9 4 . 1  1.115 11.4 03 .5  50.9 . e s s  
42.4 173 .9  e6650 1.577A 94 .2  .618 .6 - 2 1 . 7  250.2 e202 
5 5 . 7  68.5 25.4 .535 4.549 10.0 L44.0 -2.0 105.90 1 .697  
168 
WI86IOW DURATION X 560 DAIS 
WAR6 ARRIVAL DATE s 2446SlO 
20 WAR 1006 
LiUNCH---6UNGBY 6PEEOl- R A 1  DE;Ll'--I 1 --V 1 PSI 1 ECCEN-SHA THE11 THE12 PERlH APHEL PSI  2 V 2 I 2 DECL2 R A P  8PCCDO 
LUNGBY ARRIVE EPEE03 R A 3  OECL3 I 3 V 3 P S I  3 ECCEN SHA THE13 l H E T 4  PERlH APHEL PSI  4 V 4 I 4 OECL4 R A 4  (PLED4 
DEPART RETURN 6PEEDS R A 5  OECLS I 5 V 5 PSI  5 ECCEN SWA IHETS THE16 PLRlH APHEL PSI 6 V 6 I 6 OECL6 R A 6  6PEEC6 
- -. . . PROP- AERO--DVL --OvA--EVA -0VO-EVR - TYPE SUN A SUN R KAPPA - - A  E INC RAP DECLP ETA PERIC 
i - 6 1 4 0  4-6317.7 ,143 9 4 . 6  1 9 . 9  - , E  ,866 87 .3  .258 .793 172 .2  443 .7  ,588 .998 104.0'1.233 -3 .4  - 1 3 . 0  311 .3  .312 
4-6317.1 4-6510 .312 347 .9  -10 .9  -2 .1  1.313 7 9 . 4  .395 1 .117  38 .3  118 .3  .6760 1.559A 91.1 .624 .8 - 2 0 . 3  2 5 3 . 6  ,106  
4 - 6 5 1 0  4-6700 .090 202 .3  7 . 5  2 . 0  -724 9 9 . 1  . 2 4 1  1.316 212.1 346.7 .999A 1.6340 6 7 . 6  1 .112  -92 21.1  106 .1  ,116  
9 . 9 8  6 .05  3 . 9 1  3.94 7 .33  2.08 11.61 2 /1 /1  6 3 . 2  102.6 30.0 . 6 l 8  3 .858  13.0 241.8 - 4 . 0  106.70 1 .760  




4-6160 4-6317.0  
4-6311.0 4-6510 
4-6110 4-6120 
























4-0 ioa  4-6317.7 




4 - 6 ~ 0 . 1  4 - s s e o  




4-6323.e  4 - t m o  
4-6520 4-6rso  
4-6200 4-6326 .4  
4-6326.4 4-6520 
4-6520 4-676U 
e l40  82.8 2 0 . 3  -.I .e66 9 0 . 7  .e52 ,797 182.0 441.6 .59S .9980 103.6  1.23s - 3 . 3  - 1 3 . 1  316.4 
-304  348.0  -11 .7  - 2 . 6  1.374 80.0  .a92 1 .120  3 6 . 3  178 .1  .6810 1.5594 9 1 . 2  , 6 2 1  1 . 0  -19 .9  2S4.2  
-088  204.6 7 . 2  2.0  .723 98.8 . e39  1.314 211.0 357.5 .999A 1.6290 8 9 . 5  1.114 - . 2  2 1 . 3  9 9 . 4  
9 . 9 1  S.99 3 . 9 3  3 . 9 2  7 .32  2 . 0 6  11.59 2 / l / l  62 .7  8 6 . 2  30 .9  .652 3.758 13.1 241 .6  -2 .6  108.40 
-153  7S.6 1 9 . 7  
. S O 7  347.9 - 1 1 . 3  
.081 208.6 6 . 5  
1 0 . 0 6  6 . 1 3  4 . 0 8  
. I76  7 3 . 0  19.0 
.318 347 .8  -10.4 
,088 213.8  6 .0  
10.31 6 . 4 2  4 . 3 7  
-.I .867 93 .6  .E57 ,801 190.6  441 .3  ,195 1.0060 103.7  1.237 -3.2 -12 .5  3 1 1 . 4  
-2 .6  1 .374  79 .8  .393  1.119 37 .1  178 .2  ,6790 1.359A 9 1 . 2  .625 .9 -20.1 253 .9  
2 . 1  . I 2 1  98.4 .239 1.308 209.3  365 .1  .996  1.6210 91 .1  1.115 - . 3  2 1 . 0  93.9 
5.99  7 .32  2 .05  11 .62  2 / l / l  62.9 11 .2  29.8 ,637 3.883 12.6 L42.2 -2.3 100.90 
- , 7  .e68 9 8 . 4  .266 .BO6 198.3  441 .4  .590 1.0220 104.3 1.241 -3 .0  -11 .4  319.7 
- 2 . 4  1 .373  79.0 .397 1.116 39 .6  118.4 .6730 1.5191 9 1 . 1  .623 .E -20 .5  2 5 3 . 2  
2.3 .718 9 7 . 9  .240 1.300 207.0 373.3 .989 1.6120 92.6 1.116 - . 4  19.6 9 1 . 2  
3.9s 7.3)  2 .03  11.71 2 /1 /1  63 .5  58 .8  2 7 . 7  ,593  4 . 1 1 1  11.4 L43.4 - 2 . 1  107.10 
-206  73.8 18 .4  - 1 . 0  .E72 99 .3  .264 .e14 205.3  441 .9  ,583 1.0440 105.1  1.216 - 1 . 7  - 9 . 9  522.6 
-335  348.0 - 9 . 2  - 2 . 3  1 .372  76 .0  . I03  1 .111  43.2 178.7 -6640 1.5SQA 90.9 .620 .6 -21.1 2S2.0 
.095 222.2  1 1 . 6  3.5 .714 9 7 . 2  .e41 1 . 2 9 0  204.1 360.5 .979 1.6020 93.9 1 .111  - 1 . 6  10.6 90.9 
10 .93  6 . 9 4  4 . 7 9  3.99 7.38 2 .15  11.65 W l / l  64.5 49 .8  2 4 . 9  .534 4.641 9.9 C45.l  - 1 . 5  105.60 
.241 77.0 18.0 
.356 346.4  - 6 . 0  
.086 222.4 - 6 . 7  
11.40 7.36 5 . 3 3  
-1.4 .e78 102.2 ,304 .e24  z i i . 7  442 .6  .m i.0940 106.2 1 . ~ 9 2  4 . 4  -6.0 3es.s 
-2.1 1 . 3 7 0  76.6 .411 1.105 4 7 . 6  179.2 ,6510 1.559A 90.6 . d l 5  - 3  -21 6 2 5  5 
.9 .TO9 9 6 . 4  ,244 1.279 200.9 387.3 .96) 1.5920 9S.3 1.115 -9 SO:2 O!:4 
4.04  7.44 2.03 11.07 L/l/P 6S.6 11.0 1 1 . 7  ,469 1.3Ll 6.1 L47.5 .I! 101.00 
-2.0 1 .366  7 5 . 0  .421 1 .097  52.6 179.1  .(I350 1.558A 90.2 ,610 . I  -12.1 246.5 
1 . 5  ,704  91.5 ,248 1.268 197.4 393.9 .914 1.5620 96.5 f . 1 1 3  - 4  L 5 . 1  9 7 . 2  
WAR0 ARRXVAL DATE 1446520 (SO MAR 1966) ------- -- 
-1.0 .eee ros.e .330 . m e  117.1  4 4 3 . 4  .see i . i i 4 0  107 .1  1.2e.i -1 .0  - 5 . 0  ~ 3 0 . 9  
4 . 1 2  7 . 5 1  2.10 w . 1 3  w i / e  67 .0  34.0 i 6 . t  .404 6 . ~ 0 1  7.3  ~ 5 0 . 4  5 . 5  102.30 
-..- 
.194 112.0  1 6 . 2  -1.3 .a64 
-365 349.3  - 1 . 1  -2.1 1.368 
a100 197.5 6 . 7  1.6 ,733  
IO.IZ 6 . 8 4  4 .61  3.68 1.28 
.133 6 1 . 1  2 6 . 9  .9 .88t  
.e75 314.7 -42.4 -7 .7  1.375 
,097 198.5 6 . 6  1 . 6  .734 
9.96 6.06 3.66 3 . 9 2  7 .31  
,145 97 .1  1 9 . 3  
.316 348.4 -10 .6  
.097 198 .5  6.6 
9 . 9 3  6.19 3 . 9 9  
,140 8 4 . 6  19.9 
,306 348.4 - 1 1 . 6  
.095 2 0 0 . 7  5 . 8  
9.60 6.09 3.93 
- . 7  ,865 
- 2 . 5  1.371 
1.6 , 734  
3 .94  7.14 
. l S 2  7 7 . 0  1 9 . 4  
,308 346.4 -11 .6  
. O D 3  204.0 4 . 5  
9.91 6.20  4 . 0 7  
.115  14 .1  16.6  - . 6  .E67 
-319  346 .4  - 1 0 . 6  - 2 . 5  1.371 
,091 208.3 2 . 4  1 . 7  .726 
10.19  6 . 4 5  4 . 3 5  3.74 7.14 
.EO4 14.7 16 .2  -1.1 ,670 
,536 348.6 - 9 . 3  -2.3 1.370 
.OB9 213.3 - 1 . 2  1 .5  .122 
10.62 6 . 6 3  4 . 7 6  3.19 7.19 
- . 5  .E65 
-2 .7  1 .372  
1.8 ,733  
3-71  7.11 
-.6 .e66 
-2 .6  1 .372  
1 . 7  . IS0  
3 . 7 2  7 . 1 2  
,239 17.7 1 9 . 9  
. 3 5 8  349.1 -6 .0  
,104 226.3 1 4 . 4  
11.46 1.60 5 . 2 9  
- 1 . 4  .E76 
- Z . l  1.369 
4 . 3  .717 
3.66 7.21 
.276 8 2 . 4  17 .5  -1 .9  .a84 
, 3 8 5  3 5 0 . 0  - 6 . 6  - 2 . 0  1.367 
. O B 4  228.6 - 1 . 5  2 .1  .711 
12.06 6 .11  5 . 9 9  3.05 7.35 











1 .945  
.358 







8 1 . 3  
76 .2  
2 . 2 4  
91.9 
86 .5  
100.4 
2 . 1 9  
8 6 . 9  
79.1 
100.4 
2 . 1 9  
9 0 . 4  




79 .6  
99 .6  
2 . 1 2  
96.2 
76 .9  
99 .1  
2 .10  
9 9 . 1  
77.9 




97 .6  
2 . 3 1  
105.0  
7 5 . 0  
96 .6  
2.14  
iaa.7 
.e98 .787 158 .3  450.6 
. 4 l l  1.097 49.4 183.7 
,249 1.321 217.2  339 .1  
11 .74  W i l l  75.5 110 .6  
.e30 ,810  186 .2  434.1 
.367 1.131 13.0 161.7  
.245 1 .323  217 .0  3 4 8 . T  
11.63 W l / l  70.1 103 .1  
,261 ,792  171 .2  444 .5  
.394 1 .110  39 .6  162 .9  
.e45 1.323 217.0 348.7 
11 .63  2 / t / l  72.6 103 .1  
.254 .796 181 .2  442 .5  
,390 1 . 1 1 3  3 7 . 2  i 8 2 . 7  
.e43  1.320 215.9  357.4 
11.60 L / l / l  11.9 86.6 
.256 .800 189.9  441 .7  
,591 1 . 1 1 2  37 .6  182.6 
-242 1.313 214.1 365.S 
1 1 . 6 3  2 / l / l  72 .1  71.7 
-268 ,605 197.1  441 .8  
.395 1.109 4 0 . 2  183.0 
,242 1.304 211.6  373.0 
11.71 Z / l / l  72.7 5 9 . 3  
-283  .el2 204.7  4 4 2 . 3  
.400 1.105 43 .7  183.2 
.242 1 .293  208.7 380.0 
11.62  2 l l l l  73.7 49 .4  
.SO4 .E22 211.1  4 4 3 . 0  
.408 1.099 48.0  163 .6  
- 2 4 4  1.281 205.3  386.7 
1 2 . 0 3  2 / 1 / 2  75.0 4 4 . 0  
.329 .a35 216.6 443 .7  
-419  1.091 5 3 . 1  184 .0  
.e47 1 .268  201.7 393.1 




2 4 . 7  
.624 
-71  70 
.BWA 













. sa9  
.Or20 
.969 





. 5  7 2  
,6500 
a966 
2 1 . 5  
,561 
e6340 
, 9 5 5  
1 6 . 2  
l.02L 106.1  1.2SO -5.1 -11 .9  324;6 ,365 
1.548 8 7 . 4 .  .E19 -1 - 2 1 . 1  2 4 5 . 5  ,183 
1.6500 85.9 1 . 1 i l  . I  2 2 . 1  $14.4 ,130  
.451 4.67L 14 .1  1 4 5 . 3  -9 .6  99.30 1.657 
,9960 101.8 
1.546 89.0 
1.6470 6 7 . 6  
.EO4 2.192 
.999 104.Z 
1 . 5 4 7  66.1 




l . l i 4  
4 3 . 1  
1.232 
.e21 
1 . 1 i 4  
12.a 
-3.6 -16.3 298.5 
6.3 - . I  1 S 5 . 6  
- 1  23.3 107.2  
LIO.3 25.8 132.90  
! -3 .4  -1z.e 3 i e . e '  
' .I) -19 .7  249.0 
I a 1  23.3 107.2  
I L42.7 -3.9 105.90 







1 * re2 
.9980 103.1 1.234 - 3 . 3  -1P.9 317.4 .306 
1.547 8 8 . 3  .629 1 . 0  -19 .1  249.6 
1.6400 89.5 1,116 a 1  24.1  100.0 :::; * 
1.0060 103.6 1.237 - 3 . 1  - 1 2 . 4  316.4 .SO6 
1.147 88.2 .629 a 9  -19.3 246.6 . 1 T 6  
1.6310 9 1 . 1  1.117 - 1  24.8 9 4 . 6  .119 
e632 3.947 1 2 , s  1 4 5 . 0  -1.6 107.00 1 . 6 6 3  






1.548 6 7 . 9  
1.6070 9 3 . 9  
,534 4.686 
1.0720 106.2 
1 .548  6 7 . 5  
1 .5940  9 5 . 2  
,470 a . 3 5 6  
1.240 - 5 . 0  - 1 1 . 3  
.627 .a -19 .6  
1.117 - 2  25.1  
11.6 L44.2 - 1 . 5  
1 . 2 4 5  -2 .7  - 9 . 1  
,614 .I -20.4 
1.116 .4 26.6 
1.251 -L.3 - 7 . 6  
.e20 . 3  -21 .1  
1.115 -2 .5  S..6 
6 .1  248.3 .I 
9 * 6 , 2 4 5 . 9  -1.0 
1.1090 1 0 7 . 1  1.259 -1.6 -5 .7  
1.549 6 7 . 1  ,615 .1 -21 .5  
-106 6 . 3 2 1  1 . 3  f51.3 3 . 7  
i . s eeo  9 6 . 4  i . i i s  -.s 2 i . t  
520.6 









9 3 . 2  
lD3.60 
331.7 
97 .7  
102 .00  
244 .1  
.519 
* 1 7 ?  
.1e7 
1 .go9 
- 3 3 6  
.179 
.136 
1 .066  
,356 
.162 
. 1 5 1  
1.041 
. 5 8 5  
.186  
* 1 6 4  
1.158 
4-6130 4-6305.5 .150 77 .2  2 6 . 9  
4-6305.9 4 -6530  .201 3 5 3 . 0  - 4 1 . 6  
4-6530  4-6690 . 1 1 1  194.4 6 . 1  
10.06 6.25 3 . 6 3  
4-6130 4-6327.6  . L I S  i i 8 . i  1 4 . 6  
4-6321.6 4-6530 . 388  351 .3  -6 .6  
1-6530 4-6690 .111 194.4 6 . 1  
' l l . t 4  7 .33  4 . 9 1  
4-6140 4-6305.7 ,132 67.7  2S.9  
4-6305.7 4-6S30 .279 312.9 -40 .9  
4-6530 4-6700 . L O O  195 .3  5 . 1  
10.00 6.21 3.65 
4-6140 4-6320.1 .149 9 9 . 9  1 6 . 5  
4-6320.1 4 - 6 5 3 0  .at?. 349.3 -10.5 
4-6130 4-6100 . L O B  1 9 5 . 3  5 . 7  
1 0 . 0 1  6 . 4 0  4 . 0 3  
4-6150 4-6305.4 .146 5 9 . 3  2 4 . 6  
4-6301.4 4-6530 -263 353.1  -42.6 
10.17 6 . 3 3  4 . 0 3  
4-esao 4-6rio . i o 4  107.2  4 . 7  
4-6isa 4-6316.4 .140 87.0 10.4 
4 -es io .4  4-0530 .so6 349.2  - 1 i . 0  
4-es30 4-0710 . i o 4  i 9 r . e  4 . 7  
9.60 6 . 1 4  3.94  
4-0160 4-6318.6  e 1 5 1  16 7 19 1 
4-6316.6 4-6530 ,310 349:k -11:7 
4-6930 4-6710 ,101 200.2 3.1  
9.94  6.32 4.06 
- 6  
- 7 . 6  
1 . 7  
3 - 8 1  
-1 .7  
- 1 . 9  
1 . 7  
3.91 
.6 
- 7 . 7  
1 . 7  
3.79 
- .e  
- 2 . 5  
1 . 7  
3 .66  
. l  
-8.0 
1 . 6  





- . 7  
-L .7  
1 .8  
3.6C - .9 
i . 3  
5.68 
-r.B 































8 6 . 4  .e35 
8S .6  ,366 
102.0 .255  
2 . 4 2  11.76 
79.7 .316 
74.6 .419 
102 .0  .e55 
2 . 4 2  11 .78  
.EO4 1 7 4 . 9  436 .6  
1.126 16.5 186 .2  
1 .332  222.6  339.4 
2 /1 /1  16.8 119.3 
.764 155 .6  4 5 3 . 3  
1.086 1 3 . 6  188.0 
1.332 222.6 359.1 
2 / l / l  85.9 119.3  
-61s .993 102 .2  1 .238  -3 .4  -14 .0  301 .2  . P R i  
.7130 1 .518  86 .S  .646 6 .3  .(I Z s t . 6  . 1 P O  
.992A 1.6720 61 .6  1.114 . 3  2 3 . 7  114 .4  ' . 1 5 3  
51.6 .764 O.281 43.6  LS1.6 e l . 1  129.00 ,983  
. 5 3 7  1.032 101.6 1.228 - 3 . 8  - 1 1 . 6  328.) . 3 P P  
,6320 1.144 8 4 . 3  ,621 . O  -f!l.O 239.0  . l e 5  
.992A 1.6720 65 .8  1 .114  . 3  23 .7  114 .4  . 1 3 5  
23.1  .400 5.001 l S . 6  L47.9 - 1 2 . 4  91.10  1.599 
66 .4  ,265 
76.7  ,394 
101.1 $211 
2.38 11.65 
9 4 . 0  -238 
8 1 . 7  .368 
2.31 11.62 
~ 0 1 . 3  .e48 
.991 169.9 445 .4  
1.105 4 1 . 0  167 .2  
1.333 222.3  348 .9  
2/1/1 62 .1  102.9 
,812  193 .2  4 3 4 . 9  
t 1.126 16.2 166.2  
~ 1.329 221.1 357.5 
2/1/1 78 .8  8 6 . 6  
90.1 .e56 ,794 180.2 443.0  
79.6 .389 1.109 36 .0  187.1 
2 .31  11.62 W l / l  61.S 86.6 
9 3 . 1  .LS9 .796 189.0 442 .1  
70.5 .a90 1.106 36.4 161.0 
100.9 .e46 1.321 Ll9.L 361.4 
2.23 (1.65 W l / l  81 .4  7 L . O  
i o i . 5  .e48 1 .329  e 2 i . i  317.1 
. S a l  1 .000  104 .5  
.6700 1.S41 65 .4  
1 6 . 5  .581 4.068 
,619 1.0060 102.I 
.7140 1.538 66.3 
.999A 1.6180 69.5 
5 1 . 0  .750 2 . 3 2 t  
. S ~ B A  1.6670 0 7 . a  
1.231 - 3 . 4  -12 .6  320.3 .322 
,633 - 7  -19 .2  2 4 4 . 3  . 1 ? 3  , l . l i 6  . 3  O5.l 107.3  . l e 1  
1 12.7 244 .0  - 4 . 2  1OS.DO 1 .783  
I i . 2 4 1  - 3 . 7  - 1 5 . 0  ~ 0 1 . 6  . e m  , ,646 6.6 1 . 1  251 .9  -181 
, 1.116 - 3  26.2 100.1 , 1 1 7  
b 44.6  t 5 S . O  27.9  130.90 .90e 
.I91 .BO70 103.6 1.234 -3 .3  -12 .7  316 .6  . JOB 
.6770 1.140 6 5 . 5  .635 1 . 0  - 1 6 . 4  2 4 5 . 3  . 1 7 2  
.999A 1.6560 69.5 1.111 , .S C6.2 LO0.t -111 
19.0  .633 3.694 12.D 143.7  - 1 . 6  101.10 1.631 
.591 1.0050 103.9  1.130 -3 .1  - 1 t . C  319.5 ,810 
,996 1.64SO 91.1  1 .116  - 4  L7.1 94.9 ,121 
1 0 . 1  ,626 3.966 l L . 4  E44.L -1 .0 107.60 1 .669  
,6700 1.541 05.5 .a35 .e -18 .5  t45.t . i re  
RAl 
RA3 




208 * 2 
8.88 
78 .6  
350 .2  
7 . 4 1  
8 3 . 1  




1986 OUTBOUND SWINGBY M l S 5 1 @ N  OURATIFN : 560 CAYS 
M A R S  ARRIVAL 0172 E 2 4 4 6 S 3 0  
9 APR 1966  - 
V I P31 1'ECCEN SMA lHET1 THE12 P E R I H  APHEL 
V 3 PSI 3 ECCEN SMA THE13 THE14 PERlN APHEL 
V S P S I  5 ECCEN 3MA l H E T 5  THE16 PERlH APHEL 
EVA OVO --EVR TYPE SUN A SUN R KAPPA - A  __. 
_ _ _ _  - 
1 1  
I 3  















PSI  4 
P S I  6 
E 
105.2 





5 .342  
s 4 . 3  
96.3 
4.691 
1 0 1 . 5  
6.211 
V 2 I 2 OECLL R A 2  3PEEOP 
V 4 I 4 OECL4 R A 4  3PEECI 
V 6 I 6 OECL6 R A 6  SPEEC6 
INC RAP OECLP ETA PERlC 









- 8 . 0  
- 2 4 . 0  






1.244 -2.7 -9.6 324.1 .336 
.630 .I -19.8 243.3 . I 7 5  
i . i i r  .9 31.0 w . 5  . t 1 9  
9.7 247.0 - . a  ins.2~ 1.969 
.e69 98.8 ,283 .si0 203.9 442.1 .sei T.OAOO
. r 3 i  99.6 .245 1.298 213.5 319.1 ,980 1.6160 
1.369 77.8 ,399 1.102 44.0 187.4 .6620 1.142 
7.10, 2.18 11.83 2/1/1 82.9 50.2 24.6 .333 
.e74 101.7 .303 ,820 210.2 443.4 .571 1.0680 
.le6 98.9 ,246 1.284 210.0 386.3 .969 1.6000 
1.368 76.6 .407 1.096 48.3 lS7.7 .6500 1 .542  
7.18 2.16 12.10 2/1/1 84.2 46.8 21.6 .4ro 
1.210 - 2 . 3  -7.1 328.4 . 3 1 7  
.62r .3 -20.4 241.8 .ti9 
1.116 3.4 4 7 . 5  94.9 . i 6 3  
8 . 0  249.4 .7 103.60 2 .043  
.882 104.7 .328 ,832 216.0 444.2 .560 l.iO50 
1.366 7 5 . 0  .418 1.089 5 3 . 2  188.0 .6340 1.144 
.720 98.0 4247 1.271 206.2 392.6 .956 1.S8SO 
7.29 2.33 12.14 2/1/2 8S.7 37.2 18.4 ,407 
MARS ARRIVAL DATE = 2446540 (19 APR 1988) -- 
1.258 -1.8 -5.6 332.6 .384 
.622 .O -21.0 240.0 . l e 4  
1.114 -2.0 9.7 97.4 . 1 6 7  
7.2 252.4 3.6 101.90 2.146 
2 4 . 8  . 3  .e76 90.3 ,238 .e03 181.1 431.6 .612 .9950 102.1 1.238 -3.5 -14.6 305.3 -285 
-39.2 -7.6 1.373 84.6 ,368 1.122 20.1 190.4 .1090 1.535 84 .1  ,652 6.0  .e 241.9 . I 1 8  
4.9 1.6 ,718 io3.i ,258 1.347 228.0 349.5 . g g g ~  1.69~0 87.8 1.120 .I 2 6 . 1  i oa .6  . i t 4  
3.85 3 . 1 5  7.15 2.59 11.68 e/i/i 87.3 ioe.2 47.7 ,741 2.174 42.2 ~53.0 27.1 ier.eo 1.082 
-9.9 -2 .4  1.369 78.3 ,396 i.ioz 42.7 i9i.z .oe50 i . 5 ~  82.8 .e40 .e -18.0 e4o.o .ir5 
17.4 -1.0 .e62 85 .7  ,271 ,789 168.3 446.0 ,575 1,002 104.9 1.230 -3.4 -12.4 322.6 .3Z9 
4 . 9  1.6 ,718 103.1 ,256 1.347 228.0 349.3 .999A 1.6980 87.8 1.120 . 5  26.1  100.8 - 1 4 4  
4.10 3.69 7.09 2.59 11.68 2/1/1 91.4 102.2 27.7 . 5 5 8  4.174 12.6 245.7 - 5 . 0  103.80 1 .763  
4-6150 4-6308.2 .144 64.8 23.7 .4 .E77 93.3 .241 .BO8 190.4 436.6 .613 1.0030 102 .5  1.240 -3.5 - 1 5 . 0  305 .5  .e87 
4-8540  4-6110 e l l 7  194.8 3.0 1.5 .I56 102.1 .2S5 1.341 226.6 3 5 1 . 8  .999A 1.6830 89.6 1.121 a 5  28.0 09.9 m121 
10.28 8.50  3.98 3.78 7.18 2.12 11.85 2/1/1 87.3 86.2 47.7 .I29 2.472 43 .4  254.0 28.5 121.90 1 . 0 7 4  
4-6150 4-6319.7 ,141 89.8 18.8 - . e  . S I 3  89.7 .E58 .793 179.0 443 .0  ,388 e998 104.0 1.233 -3.2 -12.5 320.4 ,312 
4-6319.1 4-6540 .312 350.5 -11.8 -2.7 1.370 79.4 ,390 1.107 38.8 191.0 .6750 1.538 83.1 ,612 .9 -17.8 241.2 ,172 
4-6540 4-6110 - 1 1 7  194.6 3.0 1 . 5  .756 102.7 . 2 5 5  1 .341  226.6 3S7.8 ,999A 1,6830 69.6 1.121 .I 28.0 99.9 a121 
10.09 6.47 3.95 3.62 7.02 2 .12  11.65 2/1/1 90.4 86.2 29.4 ,619 3.942 12.7 245.1 -1 .4  106.90 ,821 
4-6308.~ 4-as40 .ear 352.3 -40 .2  -7.8 1.373 8 4 . 1  .368 1 . 1 ~ ~  19.8 190.4 .ro9o 1.53s 8 4 . i  ,652 0.2 .e 240.0 . i r e  
4-6160 4-6307.6 .171 58.9 22.8 .I .881 96.5 .E50 .E17 200.2 435.7 . e l2  1.0210 102.9 1.246 -3.8 -15.1 305.1 
4-6307.0 4-6540  .290 352.3 -43.7 -8.6 4.313 8 5 . 0  .367 1.123 18.9 190.4 .7!10 1.535 84.1 . e l 2  7.0  3.5 248.5 
4 -6540  4-6120 .ll2 191.2 2.0 1.3 .I52 102.2 ,252 1.332 224.5 365.6 .996 1.6670 91.1 1.121 - 0  29.0 94.9 
10.62 6.74 4.29 3.88 7.28 2.44 11.68 2/1/1 87.3 71.9 49.1 .685 2 .405  47.4 256.9 31.2 129.50 
4-6160 4-6319.7 ,110 80.9 18.7 -.8 ,863 92.8 .E60 .791 187.9 442.9 ,590 1.0040 104.0 1 .235  -3 .1  -12.0 320.9 
4-6319.7 4-6540  .Si2 350.1 -11.8 -2.7 1.370 79.4 .390 1.107 38.9 191.0 .67SD 1.138 83.1 .642 .9 -17.8 241.2 
4-6540  4-6720 . I 1 2  197.2 2.0 1.3 , 7 5 2  102.2 .e52 1 .532  224.5 365.6 ,996 1.6870 91.1 1.121 .6  29.0 9 4 . 8  
4-6110 4-0320.9 ,171 77.1 18.1 -.9 .864 95.0 ,269 .a02 195.8 442.8 .586 1.0170 1 0 4 . 1  1.239 -2.9 -10.9 322.9 
4-0320.9 4-6540 .321 3110.0 -10.7 -2.5 1.310 78.8 ,393 1.104 40.9 191.1 .6700 1.539 83.0 ,641 - 7  -18 .4  240.5 
10.12 6.49 4 . 0 5  3.62 ?.O2 2.44 11.68 W l / l  90.4 71.0 28.9 .618 4.008 12.3 8 4 5 . 0  - . 5  107.30 
4-0540 4 - 0 1 S O  . i o8  200.s -.I 1.1 .741 i0i.o ,250 1.319 2 1.8 372.8 ,989 1.6490 9e.o i.iei . a  30.3 92.5 
10.33 6.67 4.30 3.66 7.06 2.37 11.15 2/1/1 gO.9 60.0 27.2 , 584  4.257 11.1 240.7 - . 5  106.flD 
4-0180 4-6322.0 ,199 77.1 17.7 
4-0322.0 4-6¶40  ,336 350.9 -9.3 
! 0 . 1 0  6.98 4.68 
4-0540 4-0140 ,104 204,s -5.3 
-1.2 ,867 98.5 .e83 .e08 202.9 443.3 ,579 1.0370 105.2 1.243 -2.6 -9-4 325.9 
-2.3 1.369 77.0 ,399 1.100 44.2 191.3 ,6610 1.140 EL.? .E30 .I -19.2 239.5 .176 
.7 ,742 100.9 ,249 1.305 218.6 379.6 ,980 1.6300 93.9 1.119 1 . 2  32.9 92.6  ,142 
3.72 7.12 2.30 11.88 2/1/1 91.0 10.7 24.7 . I 3 1  4.875 9.0  248.4 -.3 101.00 1.953 
-___ _- ___ MARS ARRlVAL DATE = 2446550 (29 APR 1986) 
- 1  ,871 86.8 .247 ,799 170.2 440.4 ,602 .BO7 103.2 1 .23s  -3.4 -13.0 307.0 
- 8 . 1  1.373 84.0  ,370  1.120 22.4 194.3 .IO60 1 . 5 3 5  81.9 ,660 0.4 1.9 244.9 
1.6 $773 104.9 ~275 1.370 234.5 340.8 .993A 1.7410 81.9 1.123 . O  2 0 . 5  112.7 
3.88 1.27 3 .0% i 1 . 8 1  w i / i  91 .4  117.2 47.1 .a80 c.103 4 4 . 4  es6.i 30.4 i 2 5 . 0 0  
, i  ,873 89.5 , 2 4 3  ,800 1 i s . 1  439.3 ,606 .99s ioe.9 1.236 -3.4 -14.2 300.1 
1.5 , 1 7 2  104 .1  .e69 1.360 2 3 4 . 0  3so.o .999~ 1.1300 87.9 i . i z ~  . e  28.1 1 0 1 . 1  
3.81 7.21 2.91 i i . 7 3  z/i/i 95.6 ioi.1 45.2 . r o r  e.600 41.5 2 3 4 . 1  20.3 i z 4 . 8 0  
-7.5 1.373 83.8 .370 1.120 23.0 194.4 ,7050 1.131 81.8 .659 5.8 .O  244.4 
- 1 . 2  ,860 84.8 .279 -787 16S.2 448.2 ,567 1.006 1 0 5 . 4  1 .229  - 3 . 4  - 1 2 . 1  325.5 
-2.3 1.369 7 7 . 6  .401 1.100 44.8 194.9 ,8600 1 . 5 4 1  80.4 ,047 . 4  -19 .0  236.5 
1 . 5  ,172 104.S -269 1.368 234.0 3 S O . O  ,999A 1.736D 87.9 1.125 .O 20.1 lOS.7 
.1 .873 92.4 ,244 .EO4 181.6 138.4 .608 1.0000 102.8 1.238 - 3 . 4  -14.3 309.2 
1.4 .770 104.1 ,26S 1.319 232.5 3 S 8 . 4  1.000). 1.7190 8 9 . 7  1.125 . I  P9.3 90.1 
5.01 7.21 2.80 11.70 Z / l / l  9S.6 85.4 44.9 ,706 2 .619  41.8 Ll5.1 L 8 . 6  lLJ.10 
- . 9  .E61 89.1 .262 -191 177.4 444.8 AS4 ,998 104.3 1.232 -3.2 -12.3 3 2 P . 4  
3.82 1 . 2 2  2.91 11.13 z / i / i  100.o 1oi.i 20.9 . w e  4.200 i 2 . 7  247.9 - 6 . 1  IOP.ID 
- 1 . 5  1.373 03.0 . 3 r o  1.120 23.0 191.4 .rosa 1 . 5 3 5  8i.s ,659 5.8 . I  c44.5 
- 2 . 6  1.370 19.1 ,392 i.108 39.9 194.8 ,6720 1.539 s0.9 .wi . a  -17.6 231.8 
1.4 , 1 7 0  101.1 ,261 i.359 232.1 ~ 8 . 4  1.0oo~ i.ri90 89.7 i.ies . r  29.3 99.1 
3.72 7.12 2.80 11.10 e / i / i  98.9 as.4 29.0 ,601 3.988 12.3 240.9 -1.9 10o.10 
4-6130 4-6310.6 
4-0110.0 4 - 6 5 5 0  
4 - 6 5 5 0  4-6090 
4-6140 4-6311.0 
4 - 6 3 1 1 . 0  4 - 6 5 5 0  
4-0550 4-6roo 
4 - 0 1 4 0  4-6324.2 
4-6324.2 4-0550 
4-0550 4-aroo 
4-0150 4 - S 3 1 1 . 0  




~ - 6 5 5 0  4 - 6 r i o  
4-0160 4-6310.0 
4-0310.6 4-6550 
4 - 0 5 5 0  4-6?20 
4-6100 4-6321.0 
4-0321.0 4-6550 
+ e 5 5 0  d - o r e o  
4-8170 4-6322.0 
4-0322.0 4-6550 
4 - 0 5 5 0  4-0130 
24.1 
-40.1 

















, 1 4 1  70.0 
.e92 1 5 2 . s  
~ 1 3 2  192.7 
.I43 93.4 
-316 3S2.1 
. 1 3 r  i9i.i 
2 0 . 5 1  0 . 1 s  









3 . 9 7  
























- .9  ,861 92.3 ,262 
- 2 . 7  1.370 79.2 .391 
1 . 2  .7S5 103.5 .E61 
3.71 7.11 2.70 1 1 . 7 2  
-2.5 1.370 70.7 ,394 
1.0 .700 102.9 .2Sa 
3 .14  7.14 2.00 11.79 
-1.0 .e62 95.3 .era 
,195 188.6 443.6 .s97 i.oo30 104 .2  
1.106 39.4 194.8 .e140 1.539 80.9 
1.347 230.2 386.0 .998 1.6980 91 .2  
W l / l  98.0 71.5 28.6 -609 4 . 0 1 5  
I .799 194.0 443.5 .584 1.0110 1 0 4 . 4  
1.104 41.2 194.0 .8090 1.540 80.0 
1 2/1/1 99.2 60.0 t7.3 e579 4.24G 
I 1.332 227.3 373.0 ,099 i.er50 92.7 
1.234 -3.1 -11 .0  322 .6  .314 
1.125 .O 50.4 9 4 . 4  *I20 
12.1 t47.3 - . 4  106.90 1.833 
.e51 .e -17.4 e 3 r . e  , 1 1 6  
b 1.257 -2.9 -10.1 324.5 . 322  
I .ego .7 -10.0 2 3 1 . 1  , 1 1 1  
' 1.124 1.0 31.0  92.4 ,136 









-9 .1  
- 5 . 0  
4.34 
170 
1900 OUTBOUND SWINGBY H1SSIC.N DURATION : 560 CAYS 
YAR3 ARRIVAL DATE 2446560  
a UAI i a n n  _ _  .  - __ . 
LAUNCH .SUN G B Y  ---i P E ED i 
3UNCBY A R R l  VE 8PEEO3 
DEPART RETURN 0CECOS 
R A l  
R I 3  
R A 5  
PROP AERO 
4-6150 4-6313.2 ,1116 93.5 
1-6313.2 4-0560 .SO1 353.3 
4-6560 4-6690 .la4 109 .4  
11.50 7 .46  
4-6140 4-6313.6 ,156 85 .9  
4-6313.6 4-0560 .PO0 3 I 3 . ¶  
4 -6860  4-6700 .130 190.2 
11.16 7.21 
4-6140 4-6321.2 .l76 113.0 
4 - 6 3 2 1 . C  4-6'360 .395 315.3 
4-6560 4-6700 .118 190.2 
1 1 - 7 4  1.60 



















- .. . - - - - .__ 
1.1 - V 1 P31 l-ECCEN SUA 1HETl THE12 PERlH APHEL PSI  2 V 2 I 2 OECLZ R A P  SPEECe 
I 3 V 3 PSI 3 LCCEN 3 THE14 PERlH APHEL PSI  4 V 6 I 4 DECLI R A 4  8 
I 5 V I PSI 5 ECCEN S THE10 PERlH APHEL P31 0 V 6 I 6 OECL6 R A 6  8 
EVA OVO EVR T BUN R 5APPA- - A  E INC RAP CECLP ETA - MARS ARRGAL D A T E  
-8 .3  1.313 03.3 .373 1 
1.6 ,792 100.5 ,291 1 
4.04 1 .43  3 . 4 0  11.92 2 
-.2 ,870 8 0 . 1  ,240 
- 7 . J  1.313 83.1  .314 1 
1.4 .190 106.0 .284 1 
3.95 7.34 3.32 11.80 2 
- 1 . 5  ,888 03.5 .2W ,704 163.3 450.4 .SI6 1.011 106.2 1.228 -3.1 -1 .3 . 3$5  
-2 .0  1,369 76.7 .4G8 1.099 47.7 198.3 ,5610 1.940 1 8 . 2  . 6 5 5  9 0  -1  .I .lo1 
1.4 .190 100.0 .204 1.S97 2 4 0 . 4  351.0 1.000A 1.1940 00 .0  1.132 .8 29.2 104.1 ~ 1 3 6  
4.06 7.40 3.32 11.80 2/1/1 107.8 99.0 20 .0  ,470 4 . 4 5 2  11.7 L J 0 . l  -9.S IOO.10 1.650 
4 - 6 l S O  4-0313.8 ,140 76.6 21.0 -.2 ,010 91.6 ,248 .SO0 104.8 4 4 0 . 1  .602 ,9990 103.2 1.237 - 3 . 3  -13.6 312.1  *e97 
4-6313-6 4-6560 -291 353 .0  -35 .5  -7.3 1.313 03.1 .374 1.119 25.1  198.0 .IO10 1.938 79.0 ,668 3 . B  -1.0 2 4 1 . 6  . l a 5  
4-6360 4-6110 ,191 191.1 1.9 1.3 ,786 105.9 ,218 1.385 236.0 359.1 1.OOOA l.7700 89.6  1,131 .8 S0.4  91.0 .132  
11-04 7-11 3.93 3.93 7.32 3.18 11.18 2/1/1 103.2 84.3 4 2 . 0  .680 2 . 7 5 0  40.2 L50.5 26.3 122.70 1,190 
4-6150 4-6323.2 -14s  97.8 16.0 -1.1 .e59 08.4 ,288 .?e9 1 7 5 . 5  448.0 .119 .999 104.0 1.230 -3.2 -12.0 325.0 ,322 
4-632S.2 4-0560 -322  5 3 4 . 2  -10.4 -2.3 1.371 78.7 ,395 1.100 41.1 198.5 .869D 1.143 78.0 .660 + 0  -17.9 2 3 5 . 2  mi84 
4-8160 4-6110 ,151 191.1 1.9 1.3 .T80 l O S . 5  .210 1.305 238.6 359.1 1.OOOA 1.1100 89.0  1.131 .8 30.4 97.9  -132 
11.01 7.10 4 . 0 0  3.09 1.29 3.10 11.16 2/1/1 100.0 84.3 28.7 . J I B  4.040 12.0 249.0 -3.1 109.00 1.719 
4-6160 4-0313.4 .118 60.6 
4-6313.4 4-6160 ,302 353.4 
4-6160 4-6rzo . i d 4  iw.8 
t i  .i r 7.19 
21.0 -.2 ,872 94.7 .e53 
-37.8 -7.8 1.313 03.2 .313 
-2 2.1 -780 101.0 -273 
4 . 1 9  3.98 1.38 3.05 11.79 
17.4 -1.0 .OS9 91.8 .204 
-11.1 -2.6 1.371 79.0 ,393 
.2 1.1 ,780 105.0 .273 
4.03 3.07 7.21 3.0s 11.79 
17.2 -1.2 .E60 94.8 ,271 
"10.2 - 2 . 5  1.31i 18.0 .396 
-2.3 .8 - 7 1 4  104.3 .e60 
4.24 3-90 7.30 2.91 11.85 
.805 194.3 439.2 
1.120 25.2  198.0 
1.369 230.1 366.5 
2 f i / l  103.0 10.9 
.193 185.0 444.6 
1.107 40.1 198.2 
1.389 230.1 366.S 
Z / l / t  106.4 70.9 
. 7 9 1  193.2 444 .3  
1.106 41.5 198.3 
1.350 233.0 373.4 
















































1 0 . 7  
-3.3 -13.3 312.1 , 302  
6.1 .6 242.1 ,168 
.D 31.3 9 3 . 7  .iss 
258.1 30.0 izs.60 1.116 
- 3 . 0  -11.5 324.1 e316 
. I  -17.4 23s .a  . l e3  
.9 31.5 9 3 . 1  ,139 
249.2 - . e  106.SO 1.601 
-C.8 -10.5 526.3 a324 
.6 -18.0 235.1 -184  
1.1 32.4 92.1 e141 
L50.2 -.e 105.80 1.839 
4-6160 4-6322.3 .149 0 1 . 0  
4-6322.8 4-6560 .318 354.3 
4-6560 4-6720 .144 193.8 
10.95 7.00 
4-6170 4-6323.4 .167 01 .7  
4-6323.4 4-6560 .324 354.2 
4-6160 4-0730 .130 190.6 
11.06 7.15  
4-6180 4-6325.2 ,199 00 .5  18.9 -1.4 .862 97.1 .284 .803 200.4 444.0 ,371 $.b310 105.4 1.240 - 2 . 5  -9.0 329.1 -330 
4 - 6 3 2 5 . C  4-6560 .330 354.6 -8 .0 -2.2 t.370 77.1 ,401 i.103 4 4 . 4  198.3 ,6600 1.541 78.9 .051 -3 -28.8 234.4 a 1 8 7  
4-6960 4-6740 .131 199.8 - 5 . 8  .4  ,707 103.6 .264 1.530 229.4 379.8 ,919 1,6810 9 4 . 1  1.126 1.4 1 4 . 5  92.9 .IS0 
11.34 7 . 3 7 .  4 .59  3.97 1.37 2.78 11.95 2 / 1 f l  107.2 50.0 e5.3 .Be7 4.SFO 9.1 291.8 -.6 104.60 1.882 
4-6i90 4-6321.5 .2Z5 82.4 16.1 -1.1 .007 100.6 .SO2 ,811 2fl8.9 4 4 5 . 2  $ 5 8 0  1.056D 106.8 1.245 -2.2 -7.2 332.6 . 3 S l  
4-6321.1 4-6560 . 3 5 7  351.4 - 7 . 3  -1.9 1.369 76.5 .408 1.098 48.2  198.4 ,6500 1.547 76.1 . O S 1  .O -19.6 933.4 e 1 9 2  
4-6560 4-6150 ,125 202.9 -11.0 -.3 .YS9 102.0 .261 1.310 225.5 385.9 .969 1.6510 95.3 1.123 2 . 1  3 0 . 3  95.9 + l 6 2  
11.80 7 . 7 2  5.06 4 . 0 1  7.47 2.60 12.09 2/1/1 107.9 4 4 . 4  22.8 .4ii s.101 1 .4  254.0 . i  i03.10 1.9~6 
d-6200 4-6330.3 .e61 80.2 i 0 . 3  -2.1 ,873 103.5 ,324 .a22 212.0 445.9 , 5 5 6  1.0080 1 0 7 . 5  1.252 -1.1 -.%.e 3 3 6 . 8  .I62 
4-6330.5 4-6500 ,382 5 1 6 . 5  -6.0 - 1 . 7  1.367 Y5.1 ,416 1.092 52.7 198.4 .8350 1.549 77.6 .051 -.I -20.3 232.3 .I96 
4-6500 4-6160 ,124 203.6 -26.0 -2.6 ,151 101.9 .e58 1.290 221.2 391.7 ,997 1.6230 90.3 1.119 4.3  90.2 101.1 rl85 
12.5s 8.32 5.67 4.23 7.01 2 .05  12.30 211/1 108.0  43.4 19.0 ,412 1.875 6.1 ~56.0 2 . 2  i0i.5~ 2.010 
-- MARS ARRIVAL O A T €  = 2440570 I18 HAY 1906) - -.. 
4-(LIS0 A-6315.7 .154 98.4 21.0 
4-6318.1 4-6510  ,310 3 5 4 . 1  -39.9 
4-6510 4-6690 ,191 109.0 2 . 9  
12.41 6.13 4.09  
4-6140 4-0316.2 .140  91.6 20.0 
4-6316.2 4-6510 ,301 355.1 - 3 5 . 1  
4-6570 4-6700 .le2 169.6 2.1 








- . 5  
- 7 . 1  
i * e  
4.11 
-1  . 3  
- C . 2  
1 .2  
4.18 
.e71 8 5 . 0  ,263 ,794 105.7 444 .0  .S88 1.003 104.3 1 .233  -3.4 -13.0 314.0 
a374 82.8 -377 1.121 28.0 201.4 ,6990 1.54s 70.0 ,071 0.6 2 . 3  241.0 
e813 108.2 ,314 1.450 24S.l 343.5 .995A % . B O I O  00.1 1.141 .9 20.6 100.1  
7.67 4.04 t2 .02  2/1/1 109.2 113.4 44.7 ,594  2.631 46.1 C02.1 33.2 122.70 
.e66 87.8 -214 .191 173.0 442.7 .592 ,997 103.1 1.233 -3.4 -13.2 315.3 
,374 82.6 ,371 1.120 27.5 201.4 ,6980 1 .943  78.0 .011 5 . 0  -.6 2 4 0 . 1  
,010 107.7 . S O $  1.439 241 .0  352 .2  1 . O O O A  1.8170 08.2 1.141 .9 30.2 102.1 





. s o 1  
.is5 









. S O 6  
. l B S  
,143 
* I69 
, 3 2 2  
, 1 9 5  
,143 




i o 1  7 
4-6150 4-6316.4 ,140 02 .9  20.4 
4-6316.4 4-61170 .303 355 .3  -3S.0 
4-6S10 4-6110 . 1 7 4  191.3 .9 
11.71 1.60 3.93 
4-6150 4 -6325 .7  . I 5 1  105.1 18.4 
4 - 6 3 2 5 . f  4 - 6 5 1 0  .331 356.7 - 9 . 0  
4 - 8 5 7 0  4-6710 , 1 7 4  191.3 . 9  
11.87 7 . 7 2  4 .05  
,807 90.7 .252 .797 182.2 4 4 1 . 1  .190 ,9980 1 0 5 . 5  1.235 -3.3 -13 .1  510.2 
.314 82.4 ,378 1.1ZO 21.9 201.4 .6970 1 .543  10.0  .677 5.3 -2.1 239.6 
$005 101.1 e296 1.421 245.1 360.1 1.000 1.0420 90.0 1.140 1.0 31.2 96.4 
? , s i  3 - 0 7  11.05 e i i / i  110.1 03.0 41.0 ,053 c . e i a  s9.i C50.4  20.1 l eo .10  
.a56 07.4 .273 , 100  173.1  441 .0  . I 7 1  1.000 lOS.1 1.229 - 3 . C  -11.1 826 .L  
,371 78.1 ,400 1.107 42.0 201.5 .e640 1.550 70.9 .609 - 3  -16.1 253 .6  
.605 107.1 .e96 1.421 245.1 360.1 1.000 1.8420 90.0 1.140 1.0 31.2 96 .4  
1 . 5 4  3.67 11.65 2flIl 113.1 03.0 e0.2  .549  4.102 le.0 t51.5 -5,s 103.50 
4-6160 
4-6316.0 









4 - 6 7 C O  .160 
11.73 
1 4 . 1  2 0 . 0  -.I .e60 
355 .2  -39.2 - ? . 4  1.374 
193.3 - . I  1.0 .790 






r 0 . 1  
106.5 
3.49 
I ,250 .BO2 
,317 1.120 
$289 1.399 




1 11.07 2 / l / l  
191.4 
2 1 . 0  
2 4 2 . 3  
109.9 




440.0 , 591  i .0010 103.6 
201.4 ,6970 1 .513  78.0 
367.3 ,985 1.0030 91.0 
445.1 .579 1.0010 104.0 
361 .3  .995 1.0030 91.0  
70.1 28 .8  .580 4 .027  
70.1 4 1 . 9  . e r e  e.azi 
e0i.s .0690 1.549 1 1 . 1  
1.236 -3.2 
, 011  5.8 
1.137 1.1 
41.2 t 5 9 . 9  
- I t . ?  316.4 
-1.2 240 .0  
32.0 92.7 
30.2 12l.SO 
4-6324.4 ,149 91.2 16.5 -1.2 ,857 
4 - 6 5 1 0  -322 316.4 -10 .2  -2.4 1 . 3 7 2  
4-6120 -160 193.3 -.I 1.0 .798 
11.62 7.52 4 .05  4.09 1.49 
1.232 -3.0 -11.3 3 2 t . 2  
,670 , 5  - 18 .0  234.0 
1.131 1.1 32 .0  9 2 . 1  
ll.3 211.4 -2.2 1 0 S . 4 0  




60.8 19.0 -.I - 6 7 3  
3 5 4 . 7  -39.5 -0.4 1.374 
195.9 - 3 . 0  - 0  .790 
7.77 4.45 4 .25  7.65 
1.244 - 3 . 1  
.677 6 . 6  
1.134 1.2 





439.9 .595 1.0200 104.1 
201.4 .699D 1 . 5 4 3  70.0 
373.9 ,900 1.1630 93.0 
59.4 43 .0  .601 2.093 
-1.3 .650 94.2 .272 .794 191.5 445.3 . 5 l S  1.OllD $04.9 1.2S4 -2.0 -10.3 328.5 
-2.3 I.311 78.4 ,396 1.108 41.9 201.5 ,6070 1.549 l r . 0  .670 . 4  -16.4 C33.6 
-8 ,790 101.0 ,282 1.376 239.0 373.9 ,986 1.1630 93.0 1.134 1 .2  32.9 91 .5  
4.12 1.51 3.32 11.94 2 l l f l  113.3 59.4 27.1 .364 4.170 10.3 CD2.3  .-1.5 105.30 
97.3 
82 .1  
101.1 
3.39 
I ,267 .ell 
' .317 1.121 
1 .e82 1.378 





,164 0 4 . 1  
-326 350.6 
,156 195.9 
11.65 1 . 5 3  
16.5 









4-65 70 4-0730 











4-6580 4 - O ~ L O  
. I 8 9  02.0 






















4.90 _- _- -. MAR6 ARRIVAL DATE D 5446500 (29 MAY 1066% - 
- . T  .e64 09.9 ,257 ,704 119.6 443.4 .190 .991 103.9 1.233 -3.2 -12.6 319.6 
-1.1 1.37s 81.9 .302 f .122 99.7 C04.6 ,0940 1.551 ?6.3 .681 5.L -3.1 C38.0 
4-56 7 .78  4.C9 11.08 2I111 116.1 11 .5  40.1 .6L6 t.9tO 58.8 C60.6 C8.C Il9.CO 
















- .7  ,664 93.0 .PSS .796 ~ 0 8 . 8  445.4 .sei i.0040 i03.0 1 . ~ 3 9  -3 .g  -ic.i sto.0 
-1.4 .a14 90.1 . t i 1  .707 100.0 441.1 .171 i.0000 i01.0 i . m o  -1.0 -11.0 3so.c 
-1.t 1.375 01.0 .SOL 1.lLt 29.6 C04.6 ,6940 1.551 76.3 ,681 5.3 -C.O C39.0 
1.0 ,616 106.1 ,810 1.44C C46.1 366.3 ,994 1.0000 91.0 1.141 1.C SL.5 91.6 
4.31 7.76 4.06 11.99 C l l l l  l l 6 . i  69.) 40.1 .at3 L.917 10.4 C61.6 L0.4 110.50 
4 . 1  1.37S 18.3 .401 1.111 42.0 tD4.1 .66W 1.357 18.4 ,660 .I -10.1 LS3.4 
1.0 -616 108.i ,1110 1.44L L48.1 166.1 ,994 1.8900 91.9 1.147 1.C t L . 3  S l . 6  
4-10 1-11 4.06 11.99 C l l / l  119.0 69.t C8.1 ,860 4.014 11.1 C81.9 -4.1 104.eO 
.311 
.cos 





1 a 700 
171 
172 
BTOCOVCR TlWE 0 DAY8 1986 OUTBOUNO SUINGBY MISSION OURATION = o m  C A Y S  
Y A R S  ARRIVAL C A T E  = e 4 4 0 4 r n  
d FEO 19R6 - _  . - -  
LAUNCH @4fNGBY SPEED1 R A l  OECLl 1 1 Y 1 - -PSI  1-ECCEN S W A  THE11 THE72 PERIH APHEL P S I  2 V 2 I 2 OECL2 R*e SPECCe 
BWNG8Y ARRIVE &PEE03 RA3 OECLS 1 3 V 3 P S I  3 ECCEN SNA THE13 THE14 PEWIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  SPEfC4 
DEPART RETURN EPEE05 R A 5  OECL5 1 5 V 5 P S I  5 ECCEN SWA THE75 THE16 PENIH APHEL PSI 6 V 6 I 6 OECLl R A O  8PEfC6 
_- _. __ - __ PROP- AERO-D'L O V A  EVA - 0 V O  --EVR TYPE SUN A SUN R KAPPA- - A  E tNC RAP OECLP ETA PERIC 
- _. ~ YAKS ARRyiAL DATE = 2446470 ( 8 FEE 19881 -- - . - _. . - 
e 6 1 3 0  4 - 6 3 i 8 . 2  . i s 3  102.7 19 .6  -.I ,869 8 4 . 1  . 2 n  .m 163.5 445.8 , 5 7 1  i .001 104.9 i . 2 ~  - 3 . 5  - 1 2 . 6  311.0 . 3 3 0  
4 - 6 3 i o . z  4 - 6 4 m  . 330  3 5 0 . 5  - 9 . 0  -2 .2  1.393 79.2 ,432 1.190 36.7 156.6 .a t70  i . i o 4 1  105.8 .a38 . 6  -22.6 264 .8  . 2 ~  
4-6410 4-6130 . l o 4  201.5 -51.2 -5.4 .691 93 .3  .241 1.299 190.6 376.3 ,986 1.6130 93 .2  1.115 1 . 1  7 1 . 0  7 8 . 4  .le6 
1 2 . l 3  8 . 5 1  4 . 2 0  6.23 9 .61  2 .31  12.39 2 /1 /2  33.2 6 5 . 3  33 .1  ,553 3 . S 1 4  13.0 242.6 - 6 . 3  106.80 1 .392  
4-6140 4-6315.1 $138  89 .2  21 .4  
4-6311.1 4-6470 ~ 3 0 4  311.4 -10.4 
lt.11 5 .92  3 .91  
4-6314.5 4-6410 -299  351 .1  - 1 0 . 1  
12.22 6.03 3 .93  
4-6410 4 - 0 r 4 0  .OBI 225.2 -23.8 
4 - 6 1 ~ 1  4 - 6 3 i 4 . 5  . i 4 0  18.2 21 .3  
4-6410 4-6150 .mi 231.2 - 1 1 . 3  
*-oleo 4 - e 3 i s . e  ,156 11.0 20.4 - . 4  .ea9 94.2 ,255 .E04 192.5 440.2 ,599 i .ooeo  103.5 i . 2 3 9  -3 .2  -12.9 3 1 5 . 0  .so4 
4-6315.2 4 - 6 4 m  .so4 351.4 -10.4 -2 .3  1.395 80.8 ,425 1.198 51 .2  i 5 5 . 0   BOO 1 . 1 0 7 ~  105.8 ,643 .e -22.1 eos.6 . e r e  
12.55 6.38 4 . 1 1  6.19 9 .57  2.25 12.35 2 t l l 2  32 .3  31.0 3 5 . 1  .648 3.265 12 .9  242.4 - 4 . 1  111.30 l . 4 6 B  
4-6410 4-6160 ,101 237.4 - 1 1 . 5  . ?  .680 90 .7  ,259 1.214 182.1 398.0 .944 1.6040 91.5 1 .111  1.2 3 0 . 1  93 .1  ,183 
4-6150 4-6315.0 ,159 19.2 2 1 . 1  -.3 .E66 91.2 ,250 ,799 183.6 440.0 ,599 ,0980 103.3 1.236 - 3 . 3  -13 .4  314.5 ,500 
4-63lY~O 4-0400 .SO0 349.8 - 1 0 . 0  -2.4 1.387 80.8 ,411 1.168 32.2 162 .0  .E880 1.648A 101.8 ,632 - 9  - 2 1 . 7  264.e et46 
11.36 5 .90  3.03 8.38 8.16 Z.05 12.09 2 / 1 / 2  38.8 39.0 34.8 ,668 3 .341 13 .4  L41.2 -4 .0  110.10 1.56fl 
4-6160 4-6511.0 .155 72.8 2O.e - . 4  ,889 94.1 ,255 .EO3 190.1 440.4 .S98 1.0080 103.6 1.239 -3 .2  - 1 2 . 8  315.6 -3175 
4-6315.0 4-6480 .SO5 3 4 9 . 6  -10.6 -2.3 1.381 80.4 .412 1,166 33.4 162.1 ,6850 1.648A 101.8 a831 e 0  - 2 1 . 0  2 6 4 . 0  ,946 
11.67 8.2s 4.10 5.39 6 . 7 1  2 . 1 8  12.28 2 f l i 2  38.8 31.9 33.4 .646 3 . 4 8 2  12.8 C41.6 -3.8 l l0 .10  1 .603  
4-040o 4 - 6 r m  ,088 229.0 - 1 6 . 4  .3 .EBB 02.9 .249 t . 2 8 1  188,s 389.9 .963 i .oono 9s.a 1.115 1.0 3 4 . 5  oo.2 . ise 
4-6480 4-eroo .os6 236.8 -14 .1  .a .a85 91 .9  . e 5 5  1.212 i o s . 7  w a . 8  , 9 4 1  i . ig ( io  97 .2  i . i i 4  1 . 1  30.2 9 4 . 3  . i m  




.170 101.3 18.6 -.E ,868 83.4 ,278 .?91 162.2 447.1 .571 1.010 105.3 1.232 -3.5 -12.4 3 1 9 . 0  
.338 348.1 -8.8 - 2 . 2  1.379 1 8 . 1  .413 1.135 41.9 160.7 .6660 1.604A 91 .7  ,019 .I - 2 2 . 2  259.6 
.129 231.8 52.0 8 . 0  . 7 0 3  95.5 ,239 1.298 198.3 374.5 .988 1.6010 9 2 . 0  1,115 -0 .2  -21 .1  88.2 
11.82 7 . 0 3  4.20 4.19 8 .18  2.14 12.20 ~ i / i  47 .6  66.1 eo.8 .sea 4.018 15.1 ~ 4 1 . 2  - 7 . 1  i n 3 . 1 0  

































4-6sie.  e 
,140 91 .6  
,307 348.4 
,085 214 .1  
10.69 5.95 
,139 80.2 
. O B 6  227 .1  
.mi 3 4 8 . 6  
10.10 5 . 8 5  
20 .7  - . 4  
-32 .1  -2.0 
20 .9  - . 4  
-10.1 -2.4 
3.93 4 . 1 5  
- 1 1 . 0  -0 .3  
-15 .1  .4  
3 .93 4.74 
.868 8 7 . 8  ,214 -195 113.0 442.7 
1.381 8 0 . 0  .404 1.144 35 .4  167.9 
,699 94 .9  -242  1.289 195.7 381.9 
8.14 2.01 12.04 2/1/2 46.1 12 .4  
,868 91 .1  .251 ,198 183.2 441 .1  
1.381 80.5 -402 1.146 33.9 187.7 
.695 94 .1  ,246 1.280 192.7 388.9 
8.15 2.02 12.04 2 i i i 2  45.0 39.9 
,592 .997 103.7 1.2311 
.68&?0 1.606A 91.9 .625 
.977 1.6010 04 .2  1.115 
32.4 ,636 3 .181  13.2 
A 9 8  .9980 103.4 1.235 
,965 1.1950 9 5 . 6  1.111 
33.0 ,864 3.518 15 .1  
.tiem i.anrA 98.0 .62a 
I - 3 .4  - 1 3 . 2  315.4 
, 8  -01.4 261.3 
3.9 31.0 6 7 . 0  
- 3 . 3  -13.3 314.9 
1 .e - 2 1 . 2  261.6 
1.5 3 4 . 0  91.4 
1 ~ 4 1 . 0  -4.4 108.30 
i e 4 i . o  - 3 . 0  l 09 .6b  
4-6160 4-6316.0 .154 13.6 2 0 . 1  
4-6316.0 4-0490 ,306 348.5 - 1 0 . 6  
4-6490 4-6760 ,093 235.4 -12 .8  
4-8110 4-6311.5 ,119 71.4 19 .3  
4 - 6 3 1 1 . 5  4-6490 .318 348.2 -10.0 
11.43 6 . 8 1  4 . 4 0  
4-6160 4-6319.¶ .e09 72.0 1 8 . 1  
4-6319.5 4-0490 .335 348.1 -9 .0  
4-0490 4-6180 ,114 248.1 -13 .9  
12.06 1 . 3 0  4 .83  
i o . 9 r  6.23 4 . 1 0  
4-6490 ~ - 6 r r o  . in2 242.1 -13.0 
__ __ . - .- --- . - _ _  
- . 4  ,868 93.9 .256 .E02 1 9 i . 1  440.7 ,597 1.0010 103.6 1.238 - 3 . 2  - 1 2 . 1  516.1 
1.0 .691 93 .1  .e52 1.270 189.4 395.7 -950  1.5890 9 7 . 0  1.114 .9  t 9 . 4  95.4 
4.75 8.13 2.13 12.22 2/1/2 46.0 32.7 31.7 .643 3 .651  12 .1  t 4 1 . 6  - 3 . 5  109.20 
-2.4 1.381 80.1 .403 1.144 35.0 161.0 ,6830 i .on61 98 .0  .m .E -21.4 esi.3 
- . a  . e rn  96.7  .BOO 199.3 440.9 ,592 1.0240 104.2 1.242 - 3 . 0  - 1 i . e  318.4 
-2 .3  1.380 79.4 ,407 1 .141  37 .1  168.2 ,6160 1.605A 97 .9  .e23 - 7  - e l . ?  2 6 0 . 1  
1.2 ,686 92.0 .259 1.259 185.6 402.3 ,933 1.5810 9 8 . 3  1.112 .? 27.2 100.5 
4.78 0.15 2 .28  12.44 2/1/2 46 .0  21.0 29.3 -198 3.9SO 11.6 242.1 -3.2 108.00 
- . 9  .E74 99 .6  .284 ,616 206.4 441.4 .584 1.0470 105 .1  1.247 -2 .8  -10.; 321.5 
1 . 4  .a81 90 .8  .268 1.248 182.1 408.7 ,913 1.5830 9 9 . 1  1.110 . O  25.6 106.4 
4.79 6 .17  2 . 4 1  12.10 2 /1 /2  41.4 22 .1  26.3 . I 3 5  4.404 1 0 . 1  944.4 -2.4 106.40 




1 .020  
- _ _  MAR3 ARRlVAL DATE = 2446100 (10  MAR 1986) - ___ - - 
4-9130 4-6320.9 .175 107.0 18.0 
1-6320.0 4-6500 , 3 4 4  347.0 - 8 . 1  
4-6500 4-0130 ,092 220 .1  13.8 
- . 9  ,067 82.9 .282 ,190 181.2 447.9 .567 1.013 105.8 1.231 -5.5 - 1 2 . 3  320.5 
-2 .2  1.?74 17.8 ,409 1.118 44.2 114.1 .6600 1.1161 94 .1  ,616 .I -21.0 255 .6  
3.5 ,110 9 6 . 1  .m 1.298 202.1 3 1 3 . 8  .gee i . a o ~ o  9 2 . 6  i . i i 5  -1 .7 8.1 00.2 




1 .a43 IO.19 6.46 4 . 3 s  
,141 93.1 t 0 . 4  
.310 341.9 -10 .8  
.143 184.4 -61.3 
11.34 1.07 3.95 
,139 31.4 20.6 
e302 348.0 -11.4 
. O B 5  223.0 -12 .9  
10.20 5.94 3 .93  
- . S  .E61 87 .0  . e 5 4  I ,794 173.0 443.2 . I 9 1  ,991  103 .9  1.2S3 -3.4 - 1 S . l  316.2 
I 1.128 36.9 173.3 .a790 1.1781 94.4 ,623  . d  - 2 0 . 9  251.0 
1.289 199.8 381.1 ,918 1.6000 9 4 . t  1.115 1 1 . 1  8 3 . 5  59.9 
I 2 l i f 2  34.3 66 .3  31.1 ,627 3.732 13.1 L41.2 -4.E 107.40 
. m 7  182.1 441 .4  .39r  . w 8 0  103.5 1.235 -3.3 - 1 3 . c  515.6 , 1 . i ~  35.2 111.1 .6830 1 . 5 7 8 ~  94.5 .a24 .g - m . e  2se.2 
2 1 ~ 2  53.9 40.6 11.8 .as6 3.655 13.2 t 4 i . i  -3.1 iue .90  




4 - 6 1 5 0  4-6915.9 
4-6315.9 4-6500 














- . 4  .E61 90 .9  .251 
- 2 . 5  1.371 80.2 .39@ 
.I .lo?. 95.2 .241
4.26 7.85 2.01 12.01 
.3nz 
.Zoo 





.154 1 4 . 5  19.9 -.I .E68 93.8 .256 .EO2 191.2 441.0 . I 9 6  1.0010 103 .1  1.238 - 3 . t  -12 .6  3 1 8 . 1  
. S O 6  348.0 -11 .1  - 2 . 5  1..$70 19.9 ,391  1.129 36.2 173.2 .6800 1.518A 94 .4  .6+!3 .9 -20.6 2 5 8 . 0  
.091 233.4 -10.4 1 .2  ,697 94.3 ,249 1.268 191.3 394.7 .952 1.1840 96.7 1.113 . I  2 8 . 0  S6.4 
10.48 0.19 4.09 4.21 7.66 2.10 12.17 2 / 1 / 2  54.1 33.4 30.6 .640 3.789 12.6 2 4 i . 7  -2 .9  106.60 
~ 1 7 0  72.1 19 .1  
,310 s4r.e -10.2 
-099 240.6 -11.1 
10.89 6.61 4.39 
~ 2 0 8  13 .1  18 .6  
.355 341.8 - 9 . 1  
,109 241.3 -12.4 
11.50 1.19 4 .81  
- . I  ,869 9 6 . 6  .261 .E07 198.9 441.1 . 5 9 l  1,0230 104.2 1.242 -3.0 -11.5 319.0 
-2.4 1.376 79.2 .401 1.126 38.8 113.5 .e140 1 . 5 1 1 A  94.3 .621  .? -21.2 257.2 
1.4 e692 93.3 .256 1 .251  189.6 401.2 e936 1.5780 98.0 1.112 - 5  20.0 101.4 
4.26 1.61 2.22 12.37 2 / i / Z  5 4 . 1  27.7 28.3 .595 4 . 0 8 6  11.5 242.9 - 2 . 1  101.50 
- .9 .E73 99.4 .e84 . e l 5  205.9 441.7 ,584 1.0460 105.1 1.247 -2.8 -10.0 32P. l  
1 .5  .a86 92.0 .e63 1.246 105.6 401.1 ,918 1.5730 99.4 1.109 - 4  2 4 . 7  lO1.L 
- 2 . 3  1.375 18.1 .do? 1.121 42.4 113.9 ,6650 1 . ~ 7 1 ~  9 4 . 2  . s i 8  .a - e l . ?  e50.2 












I .oer  







1 * 100 
173 
STOPOVER TIME 0 D A Y S  1988 OUT8OUNO SWINGBY MISSl@N OURATI@N f 600 C A Y 3  
MARS ARRIVAL CITE : 2 I 1 6 J 1 0  
V 2 I 2 OECL2 RA2 SPEECP 
V 1 I 4 OECL4 R A 4  SPEECI 
V 6 I 6 OECL6 R A 6  SPEEC6 
INC RAP OECLP E T A  PERIC 













_ _  ___ 
RAC o E c u  
R13 OECL3 
R A 5  OECL5 
AERO--DVL 
82 .8  2 0 . 3  
343.0 -11 .7  
S.98 3 .93  
222.4 - 8 . 7  
.. . 
I 1  
I 3  
I S  
O V A  
-.I 




V I .  
v 3  





















1 . 3 1  
1.44 
PSI 1 ECCEN SUA 
PSI 3 ECCEN SUA 
PSI 5 ECCEN SUA 
_. O V O  -EVR--TYPE 
90.7 .252 ,797 
80 .0  .392 1.120 
96.4 .244 1.279 




SUN A SUN R 
182.0 441.8 
36.3 178.1 
200.9 S 8 7 . 3  
62.7 41.0 





3 .  158 
91 .2  
95.3 
-.- 
4 - 6 1 5 0  






4 - 6 5 1 0  
4-6100 





a-63ir .o  
1.235 - 5 . 3  -15 .1  316.4 -304 
.625 1 .0  - 1 9 . 9  264.2 - 1 8 9  
1.115 . 9  30 .2  93.4 e l s t  

















.153  75.8 
.307 547.9 
.091 230.9 




10 .31  6.18 
19 .7  
-11.3 
4 .08  
19.0 
-10.4 
- 8 . 6  
18 .4  
-9 .2  
-10 .6  
4 .79  
1 8 . 0  
-8 .0  
-12 .4  
5 . 3 3  
- 1 . 0  
4 . 3 1  
- . J  
-2 .6 








1 . 7  
3 .99 
-1 .4  
-2 .1  
1.8 
4.04 
93 .6  ,257 .BO1 190.6 441.3 
79.8 .393 1.119 3 7 . 1  178.2 
2.10 12.13 2 /1 /2  62 .9  34 .0  
96.4 .268 .BO6 198.3 441.4 
79.0 .397 1.116 39.6 178.4 
94.5 .253 1.256 193.6 400.2 
2.19 12.32 2 /1 /2  63 .5  28.4 













I 5  73 
.65lD 
,902 

















1 0 3 . 7  8.257 -3.2 -12 .5  
91 .2  .625 .9 - 2 0 . 1  
96 .5  1.213 .4  2 5 . 7  
3.883 12.6 242.2 -2.3 
317.4 
253 .9  
97.2 
108.20 
























. 3 5 0  
.190  
.e13  
c . 0 2 0  
.366 
.127 
1 . 6 9 1  
, 2 7 5  
, 183  
.158 
. 999  
.Sl@ 
,177 






. i e s  
104.3 1.241 -3 .0  -11.4 
91 .1  .623 .8 - 2 0 . 5  
97 .8  1.111 .e 24.4 
805 .1  1.248 - 2 . 7  - 9 . 9  
9 9 . 0  1.109 .e 23.4 
4 .641  9.9 241.1 -1 .9  




11.09 7 . 1 0  
.358  348.4 
.115 2 5 2 . 8  
.mi 1 1 . 0  
11.81  7.83 
99 .3  .284 .814 205 .3  441.9 
93.3 .259 1.244 189 .6  406.4 
2 . 3 2  12.53 2/1/2 64 .5  23 .8  
102.2 .304 ,824 211.7 442.6 
76.6 ,411 1.105 4 7 . 6  179.2 
92 .0  .267 1.232 1 8 5 . 5  412.5 
2.49 12.77 2 /1 /2  85 .8  19.4 
7 8 . 0  .403 i.iii 43.2 178.1 
106.2 i.ese -2 .4 -8 .0  
9 0 . 6  .615 . 3  -21.6 
100.3 1.106 .I 22 .3  
5.321 8 .1 24Y.S . e  
- --.___-__ _.___-_ MARS A R R I V A L  DATE E 2446120 ( 3 0  MAR 1981 
4-6130 4-6324.4 ,194 112.0 16.2 -1 .3  
4-6524.4 4-6520 .361  349.3 -7 .7  -B.1 
4-6¶20 4-6130 .091 208,s 2.4 1 . 7  
10.58 6.70 4 .61  3.88 
4-6140 4-6303.0 ,133 61.7 26 .9  . 9  
4-4303.0 4-6520 .e73 314.7 -42.4 - 7 . 7  
4-0120 4-8740 .O89 213.3 - 1 . 2  1.5 
9.86 1 .94  3 .86  3.92 
,022 106 .7  2.230 -3 .7  - 1 1 . 9  3 2 4 . 6  
.348 87 .4  ,619 . 2  -21.2 245.8 
.6190 92 .5  1.117 .2 8 5 . 1  91.9 
,451 4.672 14.1 P45.3 -9.6 99.30 
.9960 101.8 1.241 -3 .6  -16.3 298.9 
.146 8 9 . 0  .641 6 .3  - . 1  259.6 
.6070 9 3 . 9  1.116 e4 26.6 91.9 
,804 2.192 43.9 eci0.3 23.9 132.90 
,999 1 0 4 . 2  1.292 -3.4 -12.8 518.6 
.547 8 8 . 1  ,627 .O - i s . ?  249.0 
. I O 7 0  9 3 . 9  1.116 . 4  B6.6 91 .9  
,601 5.966 12 .0  242.V -3.9 105.90 
.e64 81 .3  .298 - 7 8 1  158 .3  4110.6 .152 
,368 76.2 .411 1.097 49.4 133.7 a8460 
1 .28  2.10 11.71 2 f l f l  7 5 . 5  19.3 24.7 
.882 91.9 -230 .810 186.2 434.1 e624 
,315 86.11 -367 1.131 13 .0  181.7 sY170 
.722 98.4 ,242 1.293 208.7 380.0 .980 
7 .31  2.08 11.82 2 / 1 / l  70.1 49.4 54.3 
,128 9 9 . 1  .242 1.304 211.6 373.0 .989 
4-6140 4-6318.8 .145 9 7 . 1  19.3 - .7  
4-6318.8 4-6320 ,318 348.4 - 1 0 . 8  - 2 . 5  
4-6320 4-6140 .OB9 213.3 -1 .2  1 . 5  
9 . 8 1  6.07 3 .99  3.14 
-861  86.9 




. 7 1 7  97 .6  
7 . 1 1  2.31 
. 3 r t  79.8 
,261 -792  171.2 
-394 1.110 39 .0  
.242 1.293 208.7 
11.82 2/1/1 12.6 
.e14 -796  181.2 
.390 1.113 37.2 
.244 1.281 205.5 
12.03 2 / 1 / 2  71.9 






44 .0  30 .2  
306 .1  .968 
4-6110 
4-8S20 
4-611 r .  
.9980 103.1  1.234 -3.3 -12.9 317.4 
.547 88.1 .629 1 .0  -19 .1  249.8 
.5940 91 .2  1 . 1 1 5  -2.S 3 .8  93 .2  
.e44 5.834 13.0 e42.5 - 2 . 0  i07 .90  
4-6311.4 .140 84 .6  19 .9  - . 5  
4-0520 .SO6 348.4 -11 .8  -2 .7  
4-orso . i o 4  22e.s  14 .4  4.5 







,152 7 7 . 0  19 .4  - . 6  ,868 93.4 .2S8 ,800 189.9 441.7 .594 1.0060 103 .8  2 . 2 3 7  - 3 . 2  - 1 2 . 4  318.4 -306 
.308 348.4 - 1 1 . 8  -2.6 1.372 79.6 .?I91 1.112 S1.8 182.8 .67VD 1.147 88 .2  -829 .9  - 1 9 . 3  249.8 - 1 7 6  
. o w  228.6 -1.9 2 .1  . r i i  96.8 ,241  1.268 201.7 ~ s . 1  , 9 5 5  1.5820 96.4 1.11s - , 3  e1.e 9 v . r  ,104 
0 .93  8.22 4.07 5.72 1.12 2.14 12.10 e / i /z  72.1 34.0 ~ 9 . 4  3 . 9 4 1  1 2 . 1  243.0 - 1 . 8  ior .90  1.86s 
, 1 7 5  74.1 1 8 . 8  - . e  .e67 98 .e  ,268 .8os 197.7 441.8 .589 1.0200 104.5 1.240 - 3 . 0  - 1 i . s  seo.6 . s i 9  
.oar escl.8 -5 .2  e.o ,106 9 5 . 7  .251 1.256 197.8 399.4 ,941 i . i i i o  97 .8  2.111 - . e  e i . 9  102.7 
.319 548.4 - 1 0 . 6  -2.5 1.371 78.9 .39S 1.109 40 .2  183.0 .6720 1.517 88.1 .e27 .8 -19.8 248.8 e l 7 7  
10.29 6.S4 4 . 3 1  3.74 1.14 2.19 12.28 W l / B  72 .7  29 .1  2 7 . 3  .591 4.233 11.3 244.2 - 1 . B  106.90 1,909 
.e04 74.7 18.2 -1.1 ,870 99.1 .E83 ,812 204.Y 442.3 .582 1.0420 1 0 5 . 1  1.245 - 2 . T  - 9 . 7  323.6 .330 
. S 3 8  348.6 -9 .3  -2.3 1.370 11.9 -400  1.105 4 3 . 1  103.2 ,6630 1.548 87 .9  ,824 . J  -20.4 247.6 e179 
,103 243.4 - 0 . 1  1 .9  .7oo 94.6 . m e  1.243 193.7 405.4 ,924 i . s e i o  98 .8  i . i o 9  -.P 2 i . r  108.5 ,192 
















.e39 7 7 . 7  11 .9  
, 5 5 0  549.1 - 8 . 0  
1 l . S I  7.71 5.29 
.385 350.0 - 0 . 8  
.iii ~ 3 0 . 8  -10.1 
. e 7 0  02.4 17.5 
. l ee  e 5 r . e  - i z . ?  
i e . 1 1  6.50 $ . o r  
,130 77.2 21.9 
__ __ 
. e 8 1  353.0 -41 .6  
,098  204.O - 4  
9 .84  8.04 1.83 
- 2 . 4  .8re  102.0 
-2 .1  1 . ~ 1 9  16 .8  
1.0 .e94 93 .3  
8.80 1 . 2 5  2.42 
-1 .0  ,884 101.0 
-2 .0  i . w r  15 .0  
1.9 ,688 91.9 
3.95 7.35 2 .62  
M A R 1  ARR 
.(I .e80 08.4 
- 
-7 .0  1.314 8 5 . 0  
1 .3  . n o  100.3 
3 . 0 1  r . e i  2 .20 
,329 ,831 L l 6 . 8  445 .1  .501 1.1090 
,419 1.091 5 3 . 1  184.0 .e340 1.149 
,271 i . e i e  185.1 417.2 .oar  1 . ~ 4 6 0  
i e . 9 3  e / i / e  7 0 . 1  18.4 18.2 .406 
tVAL DATE L: 2448530 ( 9 APR 1968) - 
,231 ,004 174.9 436.8 ,811  ,993 
.366 1.126 16 .1  108.2 J l S O  1.138 
.E41 1.310 218.6 372.0 -989 1.8310 




101.1  i . e s 9  -1.0 - 9 . 1  831.1 
0 7 . 1  ,015 .I - e l . $  214.1 
o.sei  i . 8  e s i . 3  3 . )  I O ~ . O D  
1 m . e   PSI -1 .4 - 1 4 . 9  3 0 i . t  
101.2 1.102 - . 1  19.9 121.7 
__._ - - - 
8 8 . 3  ,048 8 . 3  - 6  251.8 
92 .5  1.118 -8 28.3 9L.4 
2.287 43 .8  251.0 L7.V 129.90 
4-8130 4-8305.5 
4-6301.1 4-0530 
4 -0$30  4-6730 
4-8130 4-6327.0 .211 118.1 1 4 . 8  -1. 
4 - 0 3 2 7 . 0  5-0130 , 388  351 .1  - 6 . 8  -1 .  
4-ejso 4-8710 .098 204.0 , 4  1 .  
11.02 7.11 4.91 5 . g  
,082 70.7 -110 ,784 155.8 453.3 -537  1 .032  107 .8  
1.380 74.6 -419 1.088 53.8 188.0 .a320 1.544 84 .3  
.738 100.3 .243 1.310 218.8 372.0 ,909 1.6310 92.5 
1 .30  2.20 11.12 t / i i i  0 5 . 0  59.0 (3 .1  .4oo 5 .001  
.e28 - 3 . 8  - 1 1 . 6  328 .9  
.e21 .o - L l . O  c 3 9 . 0  
,118 .6 118 ,S  92.4 
1 5 . 8  L4T.9 -1L.4 98.70 
, 2 3 9  - 3 . 9  - 1 5 . 5  301.9 
,848 8 . 2  .o 251.7 
b2.9 251.6 26 .8  129.90 
. i i r  . e  s1 .0  9e .5  
.e31 - 3 . 4  -12 .8  se0.s 
, 8 3 3  . 7  - 1 9 . L  2 4 4 . 3  
.917 - 9  31 .0  92.5 
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1988 OUTBOUNO SWINGBY MISSION OURATION : 600 O A 1 5  
YARS ARRIVAL DATE h2:4f!:E 
___ 
LAUNCH SUN68Y--sPEEOl 
OUNGBY A R R I V E  8PEEOS 
DEPART RETURN 8PEEO5 
PROP 
4-6200 4-6327.2 .275 
4-6327.2 4-6530 ,384 
4-6550 4-6800 .ill 
._ - .- __ 
~ "... ._I_ 
R A 2  SPEED2 
R A 4  8 P E C O I  
R A O  E T A  SPEC06 ? RIC
332.6 ~ 3 0 4  
240.0 ,184 
122.2 . E l 6  
12.32 8 .43  5.90 3.89 7.29 2.53 12.84 2/10. 85.7 17.2 18.4 .407 6.271 r . 2  252.4 3.6 101*90 2.146 
R A l  














I 1 V l'-P31 i 
I 3  V 3 P 3 1 3  
I 5  v 4  P S I 5  
DVA EVA - 0 V O -  
-1.9 ,882 104.7 
- 2 . 0  1.366 75.0 



























P E R I H  APHEL 
PERlH APHEL 
PERIH APHEL 
KAPPA- - A  _ _  
444.2 ,580 1.105D 
188.0 .6340 1.544 
418.1 .892 1.5400 
PSI  2 
PS1 4 
P S I  6 
~. 
v 2  
v 4  





I 2  
I 4  




























_- - MARS ARRlVAL D A T E  = 2446140 (19 APR 1986) - - 
. 3  .e77 87.6 .241 .BO2 172.5 438.6 .609 ,995 102.7 
-7.9 1.373 84.8 .368 1.122 19.8 190.4 .7100 1.535 84.1 
1.1 .747 101.0 ,250 1.319 221.8 372.8 .989 1.6490 92.6 
3.80 7.20 2.37 11.75 W l / l  87.3 60.0 49.2 -722 2.403 
- 3  ,816 90.3 ,238 , 803  181,l 437.6 .el2 .995D 102.5 
-7.6 1.373 84.6 .368 1.122 20.1 190.4 .7090 5.535 84.1 
.7 ,742 100.9 .E49 1.305 218.8 379.6 .980 1.6300 93.9 
3 . 1 5  7.15 2.30 li.86 2/111 67.3 50.7 47.7 -741 2.474 
-1.0 .e62 85.7 .e71 .789 168.3 4118.6 .SI5 1.002 104.9 
-2.4 1.369 78.3 ,396 1.102 42.7 191.2 .6650 1.539 82.8 
.7 .742 100.9 .249 1.305 218.6 379.6 .980 1.6300 93.9 
3.69 7.09 2.30 11-06 2/l/l 91.4 50.7 27.7 - 5 5 6  4.174 
1.237 -3.4 -14.4 304.4 ,209 
.652 6.4 1.4 248.1 -180 
1.121 .8 3 0 . 3  92.5 dl31 




,134 8 3 . 0  
,289 352.3 
. l o 8  200.5 










9.80 6 . i 5  




1.238 -3.5 -14.8 305.3 ,283 
.a52 6.0  .e 247.9 .I78 
1.119 1.2 32.9 92.6 .I42 
42.2 253.0 27.7 127.20 1.092 
1.230 -3.4 -12.4 322.6 .329 
.640 .I -18.9 240.0 .171 
1.119 1.2 32.9 92.8 ,142 
12.6 245.7 -5 .0  103.80 1.763 
4-6150 4-6308.2 .144 64.8 23.7 .4 ,877 93.3 .241 ,808 190.4 438.6 .613 1.0030 102.5 1.240 -3.5 -15.0 3 0 9 . 1  ,287 
4-6308-1 4-6140 ,287 352.3 - 4 0 . 2  -7.8 1.373 84.7 ,368 1.122 19.8 190.4 .TO90 1.535 84.1 ~ 6 5 2  6.2 -9 -179 
10.01 1.23 3.98 3.T8 F.18 2.25 12.04 2/1/1 87.3 44 .9  41.7 .729 2.472 43.4 2 5 4 . 0  28.5 127.90 1.074 
4-as40 4-wso .io1 201.8 - 1 6 . ~  -.7 .73e 100.1 .249 1.290 214.9 386.0 ,909 i.6iio 95.1 i.ii7 2.5 41.3 95.5 . i s8  
4-6150 4-6319.7 .141 89.8 18.8 -.e ,863 89.7 .258 .79J 179.0 443.8 ,588 .998 104.0 1.233 -3.2 -12.5 320.4 .312 
4-6319.7 4-6340 ,312 350.5 -11.8, -2.7 1.370 79.4 .390 1.107 38.8 191.0 .6750 1.538 83.1 .642 -9 -17.8 241.2 mil2 
4-6540  4-6750 101 206 8 -16.5 - 7 736 100 1 249 1 290 214.9 386.0 .969 1.6110 95.1 1.117 2 . 5  41.3 95.5 - 1 5 8  
i.62 6 . h  3.95' 3 . k  i . 0 2  2.i5 li.04 2;1/$ 90.4 44.9 29.4 .619 3.942 12.7 245.1 -1.4 106.9D 1.021 
4-6170 4-6320.9 ,171 77.1 18.1 - .9  .e64 95.6 .269 .802 195.8 442.8 .586 1.0170 104.5 1.239 -2.9 -10.9 322.9 .a21 
4-6320.9 4-6540 .321 350.6 -10.7 -2 .S 1.310 78.8 .393 l.iO4 40.9 191.1 .670D 1.539 8 3 . 0  .641 a 7  -18 .4  240.5 ,173 
4-6540 4-6770 .llO 231.2 7.0 3.6 .723 98.3 .251 1.259 208.8 398.1 .943 1.5750 97.4 1,112 -2.0 10.5 102.6 .178 
10.38 6.71 4.30 3.66 7.06 2.40 12.29 2/1/2 90.9 32.2 27.2 , 584  4.257 iC.1 246.7 -.I 106.50 1.902 
4-6180 4-6322.0 .199 77.1 ll.7 -1.2 ,867 98.5 .283 .808 202.9 443.3 .ST9 1.0373 105.2 1.243 -2.6 -9.4 325.9 -336 
4-6322.6 4-6140 ,356 350.9 -9.3 -2.3 1.369 77.8 ,399 1.100 44.2 191.3 .6610 1.540 82.7 ,638 -5 -19.2 219.5 ~ 1 7 6  
4-6540  4-6780 .lo6 237.3 -1.0 2.8 .716 97.2 ,253 1.244 202.4 403.9 .929 1.5590 98.4 1.109 -1.1 16.0 108.9 s i 8 8  
10.11 7.03 4.68 3.72 7.12 2.34 12.41 2/1/2 91.8 26.1 24.7 .531 4.673 9.6 246.4 -.S f D 5 . 0 0  1.053 
4-6190 4-6325.L .23s 19.6 17.4 -1.8 ,872 101.4 .303 .e17 209.3 443.9 .I70 1.0640 106.3 1.249 -2.2 - 7 . 6  329.6 . 3 5 7  
4-632¶.2 4-8540 -357 311.6 -7.9 -2.1 t.368 76.5 .407 1,095 48.3 191.5 ,6490 1.541 82.3 e 6 9 5  .2 -19.9 e38.l .180 
4 -6540  4-6790 ,109 245.1 -5.7 2.4 .709 96.0 .e57 1.229 197.9 409.5 .913 1.5460 99.5 1.105 -e7 17.3 113.6 ,200 
11.38 7.57 5.19 3.80 7.20 2.38 12.58 2/1/2 92.8. 21.7 21.8 e l l 1  5.290 7.9 t80.7 .8 103.40 2.021 
4-6200 4-6328.1 ,271 84.0 17.0 -2.0 ,880 104.4 .326 ,829 215.1 444.7 .559 1.1000 107.5 1.256 -1.7 - 5 . 5  333.9 ,384 
4-6326.1 4-6540 ,384 352.7 -6.6 -1.9 1.366 75.0 ,417 1.088 53.2 191.7 ,6340 1.543 81.9 .630 - . O  -20.5 236.6 . 1 8 S  
4 -6540  4-6800 .I14 253.3 -9.1 2.2 ,702 94.6 .263 l.el5 193.3 415.1 ,896 1.535D 100.6 l.iO1 - .6  17.1 122.5 .el3 
t2.24 8.31 5.83 3.93 7.32 2.48 i2.77 2/1/2 94.1 18.0 18.6 .409 6.179 7.0 213.7 3.4 101.80 C.114 
- MARS ARRIVAL DATE = 2446550 (29 APR 1986) - 
4-6130 4-6310.6 .139 88.4 24.1 -1  ,878 88.6 ,217 .799 170.2 440.4 ,602 ,997 103.2 1.235 -3 .4  -13.6 307.6 ,297 
4-0310.6 4 - 6 5 5 0  .e97 312.4 -40.1 -8.1 1.373 84.0 .370 1.120 22.4 194.3 e7060 1 . 5 3 5  81.9 -660 6.4 1 . 9  244.9 ,103 
4 - 6 5 5 0  4-6730 .121 198.1 -1 .6 1.0 .760 102.9 ,258 1,332 227.3 373.0 .989 1.6750 9 2 . 7  1.124 1.0 31.6 92.4 .$SO 
10.40 6 .52  3.92 3.88  7.27 2.60 11.79 2tiii 95.4 69.0 47.1 .a80 e . 5 0 ~  44.4 c5a.i 30.4 ies.60 i.021 
4-6140 4-6311.0 .133 79.9 23.5 .1 ,873 89.5 .e45 ,800 178.1 439.3 ,606 ,995 102.P 1 .236  -3.4 -14.2 306.7 ,292 
4-6311.0 4 - 6 5 5 0  .e92 352.5 -37.6 -1.1 1.373 83.8 .370 l.$ZO 23.0 104.4 .70$0 1.535 81.8  .e59 1.11 .O 244.4 .100 
4 - 6 5 5 0  4-6740 .111 201.6 - 5 . 6  .I ,753 102.2 .e55 l . S l 5  223.9 379.0 , 080  1.6110 93.9 1.122 1.3 83.0 93.0 .145 
m.18 6 . 3 r  a . m  8.81 7.21 e.50 ii.90 wi/i 95.6 50.9 45.2 .707 2.000 41.5 254.7 20.3 i 2 4 . 8 ~  i.i31 
,787 166.2 448.2 
1.100 4 4 . 8  194.9 
1.315 223.9 379.6 
2/1/1 100.0 S0.9 






.lo5 101 .7  16.1 
, 3 3 9  312 .7  - 8 . 9  
,116 201.11 - 5 . 6  
10.52 8.70 4 . 2 0  
.141 70.6 22.7 
.e92 312 .5  -37.7 
.111 204.6 -13.5 
10.18 6.37 3.9s 
-1.2 
-2.3 






















, 567  







































4 - 6 5 5 0  
4-6160 
4-6310 .6  
4 - 6 5 1 0  
4-6511.0 
4 - 6 J 5 0  
4-6750 
. l  






,804 187.6 438.4 
1.120 23.0 194.4 
1.298 220.1 385.9 
2/1/1 95.6 44.6 




















- 3 . 4  
5 . 6  
2 . 3  
ess .  I 
-14.3 
* l  
39.4 
28.6 





4 - 6 5 5 0  
4-6150 
-143 93.4 17.9 
. l i b  352.1 -11.3 
. l l l  204.6 -13.5 
io.io 6 . 3 9  3 . 9 1  
-.9 
-2.6 - .4 





- . 9  
-2.7 












- 2 5 4  
12.05 
.791 177.4 444 .8  
1.106 39.9 194.8 
1.2911 220.1 385.9 













- 1 4 . 1  
2.3 





















1 a 797 




. I  I 6  
,217 





4 - 6 3 2 1 . 0  
4-6550 
4-6160 
-164  63.7 21.9 
.e99 352.4 -40.7 
. 1 3 3  197.6 -4S.l 
10.93 1 - 0 4  4.21 
a 1 4 9  03.7 16.1 
.314 352.1 -11 .6  
,133 197.6 -45.1 

























.Oil 197.2 417.5 
1.120 22.2 194.3 
1.281 216 .0  391.8 
t/l/1 9S.4 52.3 
- 1 9 5  186.6 443 .6  
1.108 39.4 194.8 
l . 2 8 1  216.0 391.9 




















2 . 5 5 1  





















4 - 6 3 2 1  . O  
4 - 6 5 5 0  
4-6170 4-6322.0 ,160 79.2 17.7 -1.0 .E62 9S.3 .270 ,799 194.6 443.5 .584 1.0150 104.6 1.237 -2.9 -10.7 321.5 
4 - 6 W . O  4-6110 -322 352.2 -10.6 -2.5 1.370 711.7 ,394 1.104 43.2 194.8 ,6690 1.540 80.8 .e50 . I  -16.0 237.4 - 1 7 1  
4-es50 4-6170 -141 232.8 20 .8  7.0 ,732 99.6  .253 1.263 211.7 397.7 .944 1.5850 97.3 1.113 - 5 . 3  - 7 . 4  100.3 .eo0 
10.99 7.24 4.27 3.74 7.14 2.97 12 .58  2 l l l 2  99.2 4l.e 27.3 .579 4.240 11.0 248.3 - . 3  106.eD 1.876 
4-6180 4-6523.0 .190 76.6 17.3 -1.3 ,865 98.1 .284 ,806 2Ol.T b 4 3 . 9  .577 1.0340 105.3 1.242 ' - 2 . 6  -9.2 321.4 * 3 3 r  
4-6523.9 4-6550 ,337 312.8 -9.1 -2.3 1.369 77.8 .400 1.101 4 4 . 3  194.9 ,6610 1.541 80.5 .647 - 4  -16.0 236,s 
4-6550 4-6780 - 1 1 5  234.7 4.4 3.7 .725 96.5 .E54 1.247 207.1 403.3 .930 1.5640 98 .4  1.110 - 0 . 0  10.7 108.6 .lR9 
10.93 7.13 4.64 3.81 7.21 2.49 12.43 2/1/2 99.9 26.1 24.9 . $SO 4.631 9.4 C49.9 - e 3  104.90 1.923 
4-6190 4-6326.3 .229 80.9 17.1 - 1 . 6  ,869 101.0 .SO2 ,814 208.2 444.5 ,568 1.0600 106.3 1.247 -2.2 -7.4 331.0 -317 
4-6326 .3  4-6550 a357 353.3 -7.6 -2.0 1.368 76.5 ,407 1.099 48.3 195.0 .64OD 1.543 80.1  , 8 4 4  .I -19.6 235.3 - 1 8 4  
4-OJIO 4-0r90 . l i e  24i.a - 2 . 4  2.9 ,718 97.3 ,257 1.231 e o e . ~  408.6 .si5 1.5470 99.4 i.100 - 1 . 2  14.4 119.5 . i e ~  
ii.*r 1.17 i.is 8.01 7.30 2.44 a2.e.o e i i i e  100.8 22.19 22.1 .47i 5.209 1.7 232.3 .a  109.10  1.904 
4-6200 4-6329.1 -206 61.0 16.8 -2.1 .e77 104.0 ,325 .826 214.0 44S.2 .¶I7 1.0940 $07.5 1.254 -1.7 -5.3 335 .3  
4-6329.1 4-6530 a383 354.4 - 6 . 3  -1.11 1.366 73.1 ,418 1.090 53.0 195.2 ,8350 1.545 79.6 -640 -,I -20.3 2 3 4 . 0  a 1 9 0  
* - O S 9 0  4-6800 a114 249.8 -6.8 2.5 ,711 96.0 .261 1.215 197.7 414.3 .a99 1.5320 100.4 1.101 - .9  15.1 122.0 -210 
12.27 0.23 5.71 4.04 1.43 2.48 12.7e 2/1/2 101.0 18.9 19.1 .410 6.036 6.6 2SS.t 3.0 101.110 L.067 
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WISSIBN DURAlIClN : 600 D A Y S  
W A R 3  A R R I V A L  DATE I 2446560 
STOPOVER T I M E  : 0 D A Y S  1986 OUTBOUND SWINGBY 


































- . . - - - - _ _ _  
LAUNCH 3WNG8< -8PEEOl R A l  OECLlT-1 --; 1 -P31 1 iCCEN SUA THE11 THE12 PERlH APHEL PSI 2 V 2 I 2 OECLP R A Z  8PECOe 
SWNG8I ARRIVE EPEE03 R A 3  DECL3 1 3 V 3 PSI 3 ECCEN 3WA THE13 THE14 PERIH APSEL P31 4 V 4 I 4 OECL4 RA4 3PEEOa 
DEPART RETURN 3PEEO5 R A 5  OECL5 I 5 V 5 PSI 5 ECCEN 3UA THE15 THE16 PERIH APAEL PSI 6 V 6 I 6 OECL6 R A 6  3PEEO6 
-. PROP _AERq-DVL __9v*-.-p.A_ --_DVO---EVR_- !YPE SUN A SUN R &PPI- - A  E INC R A P  DECLP ETA PERIC 
4-8150 4-8313.s-.140 76.6 21.6 -.2 .670 91.6 .248 .BOO 184.8 440.1 ,602 .9990 1 0 3 . ~ 1 . 2 3 1  -3.3 - 1 3 . 6  3 1 2 . 1  ,297 
4-6315.6 4-6560 a297 355.6 - 3 5 . 5  - 1 . 3  1.373 83.1 .374 1.119 2 5 . 1  198.0 . IO10  1.536 19.8 .666 5 . 5  -1.0 241.6 e 1 8 5  
4-0560 4-6150 a 1 2 5  202.9 -11.6 -.3 .159 102.8 ,261 1.310 225.5 385.9 .969 1.6510 95.3 1.123 2 .1  38.3 9 5 . 9  -162  
















1 o . m  
91.8 16.6 - 1 . 1  .a59 88.4 . m e  ,189 i n . 5  446.0 ,579 .999 104.6 1.250 -3.2 -12.0 325.0 .a22 
354.2 -10.4 -2.9 1.311 18.1  .39s i.io6 41.1 198.3 .6690 1.543 18.8 .a60 .e - 1 1 . 9  2 3 5 . 2  . l a 4  
202.9 -11.8 -.3 .r59 102.8 ,262 1.310 225.5 3415.9 .969 1.6510 95.3 1.123 2.1 38.3 95.9 . t e e  











. 35r  355.4 
11.11 1.64 
-.z .a72 94.7 .253 .eo6 194.3 439.2 ,602 i.oiio 105.4 1.240 -3.3 -13.3 3ie.r .so2 
-1.8 1.313 83.2 .313 1.120 25.2 1941.0 .roe0 1 . 5 3 8  19.8 .668 6.1 .6 242.1 -188 
-2.6 , 1 5 1  ioi.9 .zs8 1.290 221.2 591.1 .95r i.8230 96.3 i.119 4.3 50.2 101.1 . l e5  
3.96 7.38 2.65 12.38 2/1/1 103.0 43.4 43.6 .659 2.694 43 .3  t S 8 . 1  30.9 123.80 1.116 
.261 86.2 
.382 356.5 
. 1 1 7  246.0 
ie.4~ 8.20  
.zoo 119.1 
12.28 r . 0 3  
. 361  358.9 
.149 198.8 
-140 62.5 
,303 355 .3  
.141 201.9 
11.03 6.92 
, 1 5 1  103.1 
,331 356.7 
.I41 201.9 
11 .18  1.04 
16.7 






































4 , t r  
.!162 
,198 . 209 
t . 0 1 0  
.. 
















, 3 2 6  
11.98 





. i r s  
91.2 16.5 
356.4 -10 .2  
, 204.2 -20.1 
I 6.90 4.03 
66.6 19.8 -.I .613 91.3 ,261 . E l l  201.1 439.9 .595 1.0280 104.1 1.244 -3.1 -12.0 316.2 . 318  
, 354.1 -39.3 -8.4 1.314 82.1 ,311 1.121 26.9 201.4 .e990 1.543 78 .0  .611 6.6 1.6 240.9 ,200 
196.5 -51.1 -8.6 . 1 5 5  102.3 .263 1.280 222.0 397.1 ,944 1.6110 91.5 1.118 10.3 72.0 109.1 . L I Z  
4.21 1.65 3.65 13.55 e / l / l  109.3 54.1 43.6 .601 2.693 46.6 263.9 34.8 ie3.z~ 1 . 0 1 1  I 6 . 1 1  4.45 
84.1 16.5 
I 1 . 6 7  4 . 2 1  
! 231.7 2 1 . 2  
I 356.6 - 9 . 5  
, 196.5 - 5 1 . 1  
1 82.8 16.4 
I 357.0 -8.2 
8.82 4.54 
. a 18 
,~(LIO 


















9 1 . 5  









1 . 1 1 3  
8.8 
- 2 . 8  -10.3 328.5 .326 
. 4  - 1 6 . 4  233.6 . l o 1  
10.3 12.0 108.1 - 2 6 2  
-2.5 -0 .0  531 .0  , 5 3 9  
. l  - 1 9 . 2  2 3 3 . 2  . l o r  
252.3 - 1 . 5  ios.so 1.194 
- 0 . 4  - 2 1 . 6  101.1  . P I *  
253.0 -1.5 104 .30  ; .# )e  
4-6200 4-6331.6 a255 81.6 16.1 
4-6ssi.e 4-65ro ,381 356 .9  -5.4 
4-6510 4-6600 .125 242.4 - . e  
i2.60 6.24 5 . 5 1  
____ 
4-6150 4-6319.0 ,141 88.4 19.1 
4-6319.0 4-6560 .si0 3 5 1 . 5  -32.8 
4-6560 4 - e n o  .is2 eoi.6 -10.3 
11.11 1.3s 3.94 
4-6150 4-6326.6 .159 109.3 13.7 
4-6560 4-6150 .162 201.6 -10.3 
12.02 7.55 4.15 
4-03ze.e. 4-eseo .343 350.8 - 1 . 0  
-2.2 .870 103.1 .323 . e l 8  211.4 446.8 . 1 5 4  1.0610 107.5 1.250 -1.6 - 5 . 1  330.6 ~ 3 6 1  
-1.6 1.366 1 5 . 2  ,420 1.098 52.4 201.4 .6360 1 . 5 5 5  1 5 . 9  ,662 - . 4  -20.6 231.5 - 2 0 8  
4.44 1.64 2.67 12.12 114.9 21.6 20.2 .414 5.696 5.4 258.8 1.0 101.30 1.944 
3.4 .r29 90.0 .mi 1.221 207.3 415.0 .ooe 1.5390 ioo.2 1.10s -2.0 9.4 i ~ 2 . 1  .ti0 
MARS ARRIVAL DATE = e446580 W I  MAY 1906) - -- - -- 
- . I  .a65 86.9 .mi . n e  171.2 444.4 .585 .999 ior.2 1.2~2 -3.4 - 1 2 . 8  s i c . 6  . S I ~  
-7 .8  1.315 82.0 .381 1.122 29.2 204.8 .6940 1.551 76.4 ,867 5 .9  -1.2 239 .5  .eo1 
-3 ~ 7 9 9  106.8 .292 1.380 241.2 380.5 .917 1,1820 9A.6 1.138 1.6 34.3 92.4 -166 
4.43 7.82 3.61 12.14 2/l/l 115.8 50.5 41.5 .601 2.621 4 1 . 7  962.4 30.6 120.10 1.094 
- . I  .E64 89.9 .257 .794 119.6 443.4 ,590 ,997 103.9 1.233 -3.2 -12.6 319.6 ,310 
-1 .1  1.315 81.9 ,382 1.122 29.7 204.6 ,6940 1.551 76.3 , 681  5.2 -3.1 236.9 .LO4 
- . 2  .m 101.1 .e84 i.sso 236.9 586.s .so6 i . r s 3 0  9 5 . 1  1.133 e.0 36.5 95.9 . i r s  
4.36 1.16 3.40 12.24 z i w i  ii6.i 44.0 40.1 .626 2.020 38.5 ~ 6 0 . 6  20.2 ii9.c~ % . t o e  
-1.3 i.sa 11.4 .406 1.108 4s.i 204.4 .e580 1.559 1 5 . 1  .are - .e  - t o . o  ~ ~ z . 6  .coo 
- . e  .re9 1 0 5 . 1  .ear 1.350 236.9 366.3 .PII 1.1330 9 5 . 1  1.133 2.0 36.s 95.9 . I M  
4.41 7.86 3.40 ie.24 wi / i  119.4 44.0 91.1 , 5 1 3  4.114 13.1 ~14.5 -9.0 101.00 . e 2 1  
-1.6 .E53 66.2 ,282 ,783 110.3 449.8 .562 1.003 1 0 5 . 1  1 . 2 2 1  -3.3 -11.3 332.0 -342 






. roo  
176 
GTOPOVER T I M E  : 0 DAYS 
LAUNCH SWNGDY SPEED1 R A I  DECLl 
OWNGDY A R R I V E  SPEEDS R A 3  OECL3 
OEPART RETURN 8PEED5 R A I  OECL5 
PRnP AFRO nut - . - . - .- __ -- . - -  
4 - 6 1 1 0  4-6318.7 .116 73.3 18.9 
4-6318.7 4-8JBO .319 311.1 -36 .5  
$ 2 . 0 8  I.61 4.36 













4-01 Y O  
4-63tl.4 
4-6590 






















9 31 7 
. I 8 6  



























. I .  re 
toe.  e 
70.1 
359.8 
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1986 OUTBOUND SWING8Y HXSSXC'N DURATION : 600 O A T S  
M A R S  A R R I V A L  C I T E  i 2446580 
29 HAV 1906 
1 1 V 1 PSI  1 ECCEN SHA THE11 THE12 PERIH APHEL PSI  2 V 2 I 2 OECL2 R A P  SPEC02 
I 3 V S PSI 3 ECCEN SHA THE13 THE14 PERlH APHEL PSI  4 V d I 4 DECLI RA4 SPEEDI 
I I V 5 P S I  '5 ECCEN SHA THETS THE16 PERlH APHEL PSI 6 V 6 I 6 OECLI R A 4  S P E E D 5  - OVA -EVA -0'48 -_-EVR _-TYPE SUN I SUN R CAPPA - A  E INC RAP DECLP E T A  PERIC 
- . I  .E68 96.4 .268 .BO6 190.1 401.6 ,190 1.02lD 104.3 1 . 2 4 1  -3.0 -11.4 320.0 
-8 .0  3 . 3 1 5  62.1 . 3 8 i  1.123 29.1 204.0 .sgso 1 . 5 5 0  76.4 . ear  6.1 -.I 2 3 9 . 1  . 
-4.1 .?a8  103.8 . t i 2  1.295 2 2 1 . 5  3 9 r . i  .e43 1.6470 97.1 1.122 1 . 1  1 3 . 8  108.5 . 
4.43 7.85 3.24 12.17 2/1/1 115.3 42.1 41.8 ,592 2.606 4 4 . 5  245.0 33.9 121.00  1. 
-1.1 ,815 93.5 .274 .791 189.5 446.4 .574 1.0080 1OS.1 %.e33 -2.6 -10.0 331. 
-2.0 1.312 16.2  ,401 1.111 42.4 204.5 .66SD 1.S37 75.3 .680 .1 -19.3 233. 
-4.1 ,768 103.8 ,272 1.291 221.1 391.1 .943 1,6418 97.7 1.122 5.7 1 3 . 8  108. 
4.39 1 .18  3.24 12.7; 2/2 /1  119.1 42.i 28.0 $554 4.140 10.0 854.6 - 3 . 3  104.90 1 . 7 3 9  
-- 
-.9 
-Y.2 - .2 
4.67 
-1 .o 




-1 $ 6  
-1.0 
4.12 
- MAR8 ARRlVAL DATE = 2446590 ( 8 JUN 1986) - 
,861 89.0 .282 ,790 177.1 445.0 .183 .998 104.3 1.232 -3.2 -12.2 322.9 ,917 
1.376 61.5 .366 1.f2S 31.0 207.5 ,6910 1.560 74.8 .697 5.3 -3.9 239.1 .21? 
,807 1 0 1 , S  -502 1.382 242.9 386.6 ,965 1.7990 96.1 1.140 2.0 35 .6  95.8 , 1 0 5  
.E61 92.1 ,283 .T94 186.0 444.0 .Sa5 1.0020 104.3 1.234 -3.1 - 1 1 . 1  523.1 , 316  
1.376 81.5 .386 1.12s 31.1 207.5 ,6910 1.160 74.8 ,691 5.1 -4.4 239.0 a216 
8 . 0 8  3.93 12.37 iv~i 121.2 43.8 39.6 .s97 t.g?ri 58.7 es3.e 28.8 ii6.i~ 1.160 
.rgs 100.4 .292 i . ~ r  238.2 391.9 . ~ n  i.7400 9i.i 1.154 2 . r  3 8 . 0  101.0 ,193 
8.04 3.69 ie.49 2/1/1 121.3 39 .1  39.3 .eo4 2.971) 30.3 ms.9 ee.0  118.00 1,193 
1.574 11.8 .doe 1.184 43.1 207.3 .6ezo 1 . ~ 7  73.8 .ego -.4 -20 .8  ~ 3 3 . 7  ,ti9 
.r95 100.4 .e92 1,147 t3e .o  391.9 .os3 i.~ioo 97.1 1.134 t . r  m . 8  ioi.o 
e.ii 3.69 ie.49 e w i  124.1 39.1 98.7 ,135 4.030 ie.3 t i 8 . e  - 8 . ~  iot.70 1.6~4 
.8Jl 89.3 .27? .783 178.1 448.8 .566 i.001 105.4 1.22e - S . 0  -10.8 3 3 3 . t  -333 
177 
6TOPOVCR TIME s 0 D A Y 6  1906 OUTBOUNO SWINGBY MISSION OURATION I 640 DAYS 
M A R 6  ARRIVAL D A T E  i: 2446470 
a CEO 1986 _ _  
-____I_ . _ __ 
LAUNCH SUNGBY 6PEEOl- R A l - O E & l ~ < - ~ ~ ~ l ' ~ S I  1 LCCEN SMA THETl THE12 P E R I H  APHEL P31 2 V 2 I 2 OECLD R A 2  SPEECe 
8UNGBY ARRIVE SPEEOS R A S  OECL3 I 3 V 3 PSI 3 LCCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  6PEEC4 
DEPART RETURN OPEEOS R A S  OECL5 I 5 V 5 P S I  5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 I 0 O E C L 6  R A 6  8PEEO6 
D-OV&- OVA EVA - D V O - ~ ~ R - - - ~ Y P L - - S U N . A  SUN RAAPPA--A E I N C  . RAP OECLP E T A  ? E R I C  
88.2 .e52 39'6 174 .6  442.0 .595 ,996 103.9 1.234 -3.4 - 1 3 . 4  313.9 .304 
80.9 .425 1.196 31.0 1 5 5 . 9  .6090 1.701A 105.3 ,643 . O  -22 .1  265.6 . 2 7 C  
.611 08.2 -260 1.254 1 7 5 . 3  411.5 .903 1.606 100 .6  1.112 .9 2 7 . 0  1 0 4 . 5  -224 
9 . 5 7  2.69 12.93 2/ l / i?  32.3 20.5 36.8 .652 3.188 13.4 241.6 -4.6 110.60 1.414 
M A R 6  ARRIVAL DATE = 2446470 I 8 FEE 19061 -- 
- MAR3 ARRIVAL DATE = 2446460 (18 FEQ 1966) - -  
R 8  ARRIVAL OAT€ I 2446490 (28 FEB 19861 - -  - -  
83.4 ,216 .791 162.2 441.1 . 5 1 1  1.010 101.3 1.232 -3 .5  -12.4 319.0 -338  
16.1 ,413 1.135 41.9 168.7 .6860 1.604A 9 1 . 7  . E l 9  .I -22.2 259.6 ~ 2 2 2  
92.0 .259 1.259 185.8 402.3 .933 1.5850 96.3 1.112 .I 21.2 100.5 -190 
2.28 12.44 2 / l / P  4 7 . 8  21.0 28.6 .528 4.018 13 .1  242.2 - 7 . 1  103.10 1.589 
.E68 87.8 .e54 .795 173.6 442.7 ,592 .997 1 0 3 . 1  1.233 -3.4 -13.2 315.4 . S O 7  
1.381 80.0 ,404 1.144 35.4 167.9 .6820 1.606A 91.9 .E25 .8 -21.4 281.3 .e20 
4-6490 4-8760 -114 246.1 -13.9 1.4 .e61 90.8 .268 1.248 182.1 408.7 ,913 1.1830 9 9 . 1  1.110 e 6  25 .6  106.4 .e06 
i1.15 8 .40  3.93 4.15 6.14 2.47 12.70 2/1/2 46.1 22.1 32.4 .636 3.581 13.2 C41.0 -4 .4  106.30 1.642 
4-6150 4-6315.4 ,139 00.2 20.9 -.4 .E68 91.1 ,251 .798 183.2 441.1 .598 .9980 103.4 1.235 -3 .3  -13.3 314.9 ,301 
4-0315.4 4-6490 . S O 1  348.6 - 1 1 . 2  -2.5 1.381 80 .8  ,402 1.146 33.8 1 6 7 . 7  .E850 1.607A 88.0 .626 a 9  - 2 1 . 2  2 6 1 . 8  . 220  
4-0490 4-0190 .128 253.1.-14.9 1.5 .616 09.3 ,219 1.237 118.2 415.0 ,892 1.583 101 .2  1.108 .I 2 4 . 2  112.0 ,228 
11.39 6.65 3.93 4.74 8.13 2.72 12.99 2/1/2 45.0 17.9 33.0 .E64 3.510 13 .3  C41.0 - 3 . 6  109.60 1 . 6 1 2  
4-6160 4-0316.0 ,154 13.0 20.1 - .4  .860 93.9 .e56 .802 191 .1  4 4 0 . 1  .597 1.0070 103.6 1.236 -3 .2 -12.7 316.1 e 3 0 6  
4-6518.0 4-6490 . S O 0  348.5 -10.0 -2.4 1.381 80.1 .403 1.144 35.0 167.9 ,6830 1.606A 98.0 .625 . O  -21 .4  261.3 a220 
4-0490 4-8600 .144 258.6 -16.0 1.6 ,670 81.1 ,293 1.227 174.3 421.3 .E68 1 . 5 8 5  102 .1  1.105 .I 22.7  118.0 - 2 5 0  










































1 .241  
















38.6 1 7 . 1  
192.1 440.4 
33.4 162.1 



































101 .1  
98. 7 
3 .785 


















1 .111  









-3 .5  
.6 
.9 





- 3 . 3  




* O  
.6 
241.6 
- 1 2 . 5  317 .9  .333 
-22.4 262.8 . e 4 1  
28.0 99 .5  - 1 9 6  
- 6 . 7  105.00 1.506 
-13 .3  314 .1  ,306 
-21.8 263.9 ,246 
26.4 1 0 5 . 5  .PI5 
- 4 . 8  109.40 1 .543  
-13.4 314.3 -300  
- 2 1 . 7  264.2 .e46 
24.9 111.9 .e37 
- 4 . 0  110.50 1 .566  
-1C.8 315.6 - 3 0 5  
- 2 1 . 6  284.0 ,246 
23.3 118.1 .eo1 
-3.6 110.10 1.603 
4-6110 4-0317.5 ,179 71.4 19.3 - . O  .E10 96.7 ,261 .800 199.3 440.9 ,592 1.0240 104.2 1.242 -3 .0  -11.6 316.4 .316 
4 - 0 5 1 7 . 1  4-6490 ,510  346.2 -10.0 -2.3 1.380 79.4 .401 1 .141  31 .1  168.2 .6160 1.605A 91.9 .623 e 7  -21.7 280.7 .e21 
4-0490 4-6010 .164 283.0 -16.9 1 . 7  .665 8 5 . 7  ,309 1.216 170 .4  427.5 ,840 1.592 104.3 1.101 a 4  20.9 126.6 a274 
re .o i  1.05 4-40 4.70 9 . i ~  3 - 4 5  i 3 . w  erne 40.6 10.0 29.3 .sse 3.950 11.6 242.7 -3.2 io8.00 1 . 7 5 8  
I 
4-6130 4-0320.9 .115 101.0 18.0 
4-6320.9 4-6500 .344 341.9 -8 .7  
4-6500 4-0710 .099 240.6 -11 .1  
10.90 6 . 5 1  4.31 
4-6140 4-8316.0 ,141 93 .1  20.4 
4-6310.9 4-0500 .310 347.9 -10.6 
4-6500 4-6700 ,100 L47.3 -12.4 
10.60 6.33 3.95 
- MAR3 A R R l V A L  DATE = 244 
- .9 .e67 82.9 ,282 ,790 14 
-2.r 1.314 1 7 . 6  .*OS 1.118 4 
1.4 ,692 93.3 .2SS 1.251 18 
4.33 ?.le e.22 i e .37  2 / 1 / 2  3 
-.I ,861 87.6 .e58 .194 17 
- C . 5  1.376 19 .7  ,398 1.128 1 
1 . 9  .686 92.0 ,263 1.246 18 










,500 (10 MAR 19801 - 
.E 447.9 . 567  1.013 
. 2  114.1 .E800 1.516A 
1.6 40l.C ,931 1.1180 
1.1 2 7 . 7  L7.3 .so9 
1.0 445.2 ,591 .os1 
1.0 1 1 3 . 3  .6790 1 . 5 7 0 1  
1.0 401.1 ,918 1.1730 
# . 3  22.9 31 .1  -627 
--_- - - 
105.8 1.251 -3.5 - 1 2 . 3  320.3 .344 
9 4 . 1  ,610 .I -21.9 2 5 5 . 6  .e03 
98.0 1.112 .I 26.0  101.4 .le¶ 
4.231 13.C L42.7 - 7 . 6  102.40 1.643 
103.9 1.233 -3.4 -13 .1  316.L .SI0 
94 .4  .e23 .8 -20.9 2 5 7 . 0  .LOO 
99.4 1.109 .4 2 4 . 1  107.L .eo2 
3 .732  13.1 t41.2 - 4 . 2  101.40 1.714 
4-0150 4-0315.9 ,139 81 .4  20.0 - .4  .e67 90.9 ,251 . 7 9 7  182.1 441.4 , 5 9 1  .OB80 103.5 1.235 - 3 . 3  -13 .2  315.6  e302 
4-6315.9 4-6500 . S O 2  340 .0  -11.4 -C.5 1 .377  80.2  .396 1.130 35.2 173.1 ,0830 1.518A 94.5 .624 .9  -20.0 2 5 6 . 2  .ell0 
4-6500 4-6100 ,121 953.1 -13.0 1.0 ,601 90.7 ,213 1.254 181.1 415.7 ,098 1 . I710 100.7 1.107 a 3  2 3 . 3  113.1 , 220  






















,154 14.5 19.9 -.I 
.SO6 340.0 -11 .1  -2.5 
.IS6 259 .2  -15 .1  1 . 7  
il.23 0 . 9 7  4.09 4 . 2 7  
, 110  72.1 19.1 - . I  
.310 347 .6  -10.2 -L.4 
.154 264.2 -10.2 1 . 7  
11.90 7.62 4 .39  4.20 - - - - -.- 
,182 109.2 17 .2  -1.1 
,352  3 4 0 . 3  -6.3 -2 .2  
.097 236 .4  - 6 . 6  1 . 6  
10.66 6.64 4.45 4.03 
4 -6517 .7  ,143 94.0 19.0 - . O  
4 -6¶10  ,310 341 .9  -10.0 -L.5 
4-0760 ,105 C45.T -10.0 l , ?  
10.22 6.26 3 . 9 1  3.94 
,660 93.0 e250 
,676 0 9 . 1  .e85 
7.66 2.00 13.10 
i . 3 7 6  19.9 . 39r  
. ~ o e  i9r.e 441.0 
1.129 30.2 1 1 3 . 2  
1.223 1 7 7 . 7  419.6 
ell/?. 54 .1  14.9 
.E69 96.6 ,261 .007 190.9 441.1 
1,376 79.2 .401 1.126 30 .0  1 7 3 . 5  
.e70 8 7 . 3  .e99 1.212 173.6 425.9 
7 . 6 7  3 .24  13.55 2 /1 /2  54.7 11.4 
- M A R 8  ARRIVAL 01 
,666 6 2 . 3  .e86 
1.371 77.0 .409 
.os0 91.5 .e53 
1.42 2.19 12.32 
\ T E  LO46510 ( 2 0  V 
. I 8 9  160.0 449.0 
1.106 46.5 179.1 
1 .250  193.0 400.2 
2 /1 /2  65.5 20 .4  
. I 9 6  1.0070 1 0 3 . 1  1.230 -3.C -1L.O 310 .1  
. W O O  1.510A 04.4 .623 - 9  -20.6 250.0 
,075 1 . 5 1 1  102.1 1.104 . 3  Ll.9 120.4 
30.6 ,040 3.769 12.0 t41.7 -2 .9  100.60 
,6740 1 .171A 94.3 .62i - 7  - 2 1 . 2  L 5 7 . 2  
. o s 0  1 .115  103.7 1.100 . I  20.2  1 2 7 . 4  
20.3 , 5 9 5  4 .080  1 1 . 5  242.9 - 2 . 7  1 0 7 . 5 0  
.ssi i.oeso ior.2 i . 2 4 2  - 3 . 0  - 1 1 . 5  s i s . 0  
1906) - - ~  - 
,561 1.016 106.0 1 .230  -3.6 -12.1 3 2 2 . 1  
,6540 1.5191 90.0 . E l 8  - 4  -21 .5  250 .9  
.938 1.1730 87 .0  1.111 .e 24.4 1Oe.l 




1 .780  
.310 
* eo1  
.ea2 
1 . E 3 5  
- .  . 3 5 t  
. 1  0 0  
.1e1 
1.66? 
.580  ,996 104.0 1.233 -3 .4  -13 .0  311.3 . 3 l t  
,0160 1.559A 91 .1  ,624 .O -20.3 2 5 3 . 0  e186 
,921 1.5660 99.0 1.109 .L 23.4 IOr .9  ,196 
5 0 . 0  .616 3.656 13.0 L41.6 - 4 . 0  106.70 l . r S 0  
.E86 07.3 ,250 ,793 172.2 4 4 3 . 7  
1.313 19.4 ,395 1 .111  36.3 176.3 
,693 93.3 .e99 1.244 109.6 406.4 
7.33 2.32 12.53 L / l / 2  63.2 23.0 
4-6150 4-6316.0 ,140 62.0 20.3 -.I .E66 SO.? .252 . 7 9 7  182.0 441.6 . 5 9 5  .9980 103.6 1.235 - 3 . 3 , - 1 3 . 1  316 -4  -304 
4-6316.0 4-6510 -304 340.0 - 1 1 . 7  -2.6 1 . 3 7 4  00.0 .392 1.120 36.3 178.1 ,6810 1 . 5 5 9 A  91.2 .625 1.0 -19.9 254 .2  ,185 
4-0510 4-6790 -115 252.6 -12.4 1.6 .607 92.0 .267 1.232 105.5 412.1 .SO2 1.1610 100.3 1.100 .I 2 2 . 3 ' 1 1 4 ~ a  *e13  
10.55 6.43 3.93 3.92 7.32 2.49 12.77 Z / l l g  62.7 i9.4 30.9 .E52 3 .758  13.1 241.0 -2.6 100.40 l.?QC 
4-6170 4-6310.4 ,110 73.0 19.0 -.I .e60 90.4 ,260 .e06 190.5 441.4 ,590 1.0220 104.3 1.241 -3.0 -11.4 319.1  a316 
4-6316.4 4-6510 -310  847.9 -10.4 -L.4 1.373 79.0 ,397 1.116 39.6 178.4 ,6130 1 .5191  91.1 e623 * 8  -20.5 L53.2 
4-6510 4-6610 ,144 264.7 -11.4 1.0 . E T 8  88.0 .e90 1.208 177.0 424.4 .650 1 .559  103.1 1.099 . I  19.3 t26.l . e l l  
11.36 7.41 4 . 3 1  3.95 7.35 3.04 13.31 2/1/2 63.1 12.2 2 7 . 7  . S O 3  4 . 1 7 7  11.4 L43.4 -2 .1  107.10 1.084 
4-6100 4-6320.5 .LO6 73.0 10.4 -1.0 .e72 99.3 ,284 .Oil L05.3 441.9 ,563 1.0440 105.1 1.246 - L . 7  -9.9 322.0 ,635 
4-0320.6 4-6510 -335  340.0 -9.2 -L.3 1.372 16.0 ,403 1.111 4 3 . 2  178.7 .e640 1.1591 90.9 .E20 e 6  - L l . l  252.0 -106 
4-6110 4-60LO ,164 269.9 -16.5 1.8 .E70 86.0 ,306 1.196 171.7 430.3 .E39 1.564 104.6 1.095 s l  11.4 135.2 -274 
lL.2L 6.L3 4-10 8.99 1.36 3.45 13.75 #!/I/: 64.5 9.0 L4.0 . I34  4.041 9.9 L45.1 -1.5 105.00 1.945 
- UAR8 ARRIVAL O A T f  I L4465LO (30 UAR 1960) 
178 
8lOCOVLR T I M E  * 0 D A Y S  1088 OUT8OUNO 3UINGBY MfSSION DURATION : 640 C A Y S  
M A R 3  ARRIVAL D A I E  * 24461P0 
3 0  MAR 1966 - -. 
LAUNCH SWNGBYbPEEDI' R A 1  '.DECLl- 
8WNCBY ARRIVE 6PEED3 R A 3  OECLS 
D E P A R T  RETURN 8PEEO5 R A 5  OECL5 
4-6140 4-6318.6 . 1 4 5  97.1 19.3 
4-0316.0 4-6520 .SI8 348.4 -10.8 
4-6520 4-6780 . 103  243.4 - 6 . 1  
10.01 6.26 3.99 
PROP AERO-DVL--- -- __. 
-- 
I 1 V 1 - P S I  1 iCCEN SWA T H E 1 1  THE12 PERIH APHEL PSI  2 V 2 I 2 OECL2 R A t  8PEEO2 
I 3 V 3 PSI  3 ECCEN SUA THE73 THE14 P E R I H  APHEL P91 4 V 4 I 4 OECL4 R A 4  8PEEC4 
1 5 V d P S I  5 ECCEN SWA THE15 THE16 PERIH APHEL P S I  8 V 6 I 8 OECLO RAE 6PEfE(I 




4- 61 60 
4-831 ? ,  1 
4-6520 
4-8311.4 ,140 64.6 19.9 
4-852P .308 348.4 -11.8 
4-8190 ,111 250.8 -10.7 
10.07 6.35 3.93 
- . s  .a65 90.4 ,254 ,791 181.2 442.3 .594 .ODBO 1 0 3 . 1  i.234 - 3 . 3  -1e.g 1 1 1 . 4  ,306 
-2.7 1.372 79.8 ,390 1.113 37.2 182.7 .6190 1.547 88.3 .e29 1.0 -19.1 249.8 . l I 6  
1.9 ,694 93.3 ,283 1,230 189.4 411.4 ,907 1.5530 100.0 1.105 - . I  21.0 114.9 .201 
3.11 1.11 2.42 12.69 2/1/2 71.9 20.1 30.2 ,844 3.834 13.0 242.5 -2.0 107.90 1.624 
-.e .a66 93.4 .258 .e00 189.9 441.7 ,594 1.0060 103.8 1.237 -3 .2  -12.4 318.4 - 3 0 8  
-2.6 1.3?2 79.6 ,391 1.112 37.8 182.8 .e770 l.S4? 88.2  ,629 - 9  -19.3 249.8 .1?6 
1.9 ,688 91.9 ,271 1.218 181.1 411.2 .E87 1.1480 101.2 1.102 - . I  19.9 1 2 1 . 1  .e24 
1.72 7.12 2.62 12.93 2/1/2 12 .1  16.4 29.4 .632 3.947 12.5 245.0 -1.6 107.90 1.863 
4-6317.7 .152 77.0 19.4 
4-6520 ,308 348.4 -11.6 
4-8600 ,122 257.9 - 1 2 . 1  
10.41 8.89 4.01 
4-6519.1 .175 74.1 18.8 
4-6520 . S I 9  348.4 -10.6 
4-8010 .136 264.5 -14.4 




- -- MARS ARRIVAL DATE 2448530 ( 9 APR 1966) -- - 
.e ,880 88.4 ,235 .e04 174.9 436.6 ,815 ,993 102.2 1.~38 -3.4 -14.9 301.2 .err 
2.8 .ill 97.0 .250 1.257 eoe.2 398.7 .942 i.5ri0 97.4 i . i i t  -.a 18.0 102.9 . i m  
-7.8 1.374 8S.6 ,366 1.126 16.5 186.L ,7130 1.538 88.1 ,646 8.3 .8 251.8 ,180 
8.01 7.21 2.2s 12.28 2/1/2 18.8 30.0 51.8 ,764 2.287 13.8 tBl.8 L7.7 129.90 * O B 3  
4-6130 4-6301.8 . t30  77.2 26.9 
4-8305.8 4-8530 .e81 353.0 -41.0 
4-6530 4-6770 ,101 253.1 -.4 
9.89 6.08 3 . 8 3  
4-6130 4-6327.6 -215 116.1 14.6 -1.7 ,862 79.7 ,318 ,784 155.8 413.3 .537 1.032 107.8 1.221 -8.8 -11.6 528,s ~ 3 8 8  
4-6321.0 4-6530 .388 361.3 -6.6 -1.9 1.366 74.8 ,419 1.088 53.8 188.0 ,6320 1.544 84.3 ,821 .O -21.0 239.8 - 1 R 5  
4-6'130 4-8710 .lo1 233.1 -.4 2.6 ,114 97.0 .230 1.257 202.2 398.7 ,942 1,5710 97.4 1,111 -.6 18.0 102.9 . 1 ? 6  
ii.08 7.10 4.91 3.91 7.30 2.25 ie.26 t / i / e  85.9 30.0 23.1  ,400 5.001 15.6 ~47.9 -32.4 96.70 1.509 
4-6140 4-6305.7 ,132 67.1 25.9 
4-6305.1 4-8530 ,279 S52.0 -40.9 
4-6330 4-6780 .lo5 240.5 - 5 , O  
9.93 6.14 3.85 
4-6140 4-8320.1 ,149 99.9 18.5 
4-0320.1 4-6530 .322 349.3 -10.5 
4-6530 4-6180 . l o 3  240.5 - 5 . 0  
9.98 6.32 4.03 
4-6150 4-8305.4 .148 59.3 24.6 
4-6301.4 4-6530 ,285 353.1 -42.6 
4-6550 4-8?90 -109 248.3 -8.4 
10.24 6.41 4.03 
-6  ,879 91.1 
-7.7 1.374 85.5 
2.3 ,707 95.9 
8.79 7.19 2.29 
-.6 ,864 86.4 
-2.5 1.370 78.7 
2.3 .707 95.9 


















. l l 3 0  1.538 
.927 1.5580 
50.7 ,774 




102.1 1,239 -3.5 -15.5 301.0 
88.4 .646 6.2 .O 211.7 
98.6 1.109 -.I 19.4 106.9 
104.5 1.231 -3.4 -12.8 320.3 
85.4 ,635 .7 -19.2 244.3 
98.6 1.109 -.I 19.4 108.9 
4.068 12.1 244.0 -4.2 105.00 
2.335 42.9 r5i.e 20.8 iz9.90 
,279 
* 179 
, 189  
1.053 
,322 
* 1 ?3 
,169 
I .  7 8 3  
- 1  ,880 94.0 ,238 ,812 193.2 434.9 ,119 1.0060 102.2 1.242 - 3 . 1  -15.9 301.8 .e83 
-8 .0  1.374 8S.7 .366 1.126 16.2 186.2 ,7140 1.538 86.5 .646 6.6 1.3 251.9 -181 
2.1  .701 94.6 .260 1.229 193.5 410.4 .910 1.5480 99.7 1.105 -.4 19.4 115.3 .e03 * 
3.83 1.23 2.38 12.62 2/1/2 78.8 20.9 51.0 .TI0 2.322 44.8 253.0 27.9 130.90 ,492 
- .6  ,864 90.1, .2S6 ,194 180.2 443.0 .591 ,9970 103.8 1.234 -3.3 -12.7 318.8 .SO6 
-2.7 1,371 79.6 .389 1.109 38.0 181.1 .a770 1.540 85.5 .e35 1.0 -18.4 245.3 ~ 1 7 2  
2.1 ,701 94.6 .ZBO 1.229 193,s  410.4 ,910 1.5480 99.7 1.105 -.4 19.4 115.3 .PO3 






















































-.7 ,865 93.1 .259 .798 189.0 442.2 -592 1.0050 
2 . 0  .695 93.3 .267 1.218 189.1 416.1 .e92 1.5400 
-.9 ,868 98.0 ,268 .BO3 196.8 442.3 ,588 1.0190 
2.0 .689 91.7 ,276 1.203 184.5 421.7 ,872 1.5350 
-2.7 1.371 79.5 .390 1.108 38.4 187.0 ,6760 1,541 
3.62 7.02 2 .53  $2.84 2 / 1 / 2  81.4 17.2 29.1 ,626 
-2.5 1.310 78.8 .393 1.106 40.6 187.2 ,6710 1.541 
3.85 7.05 2.74 15.09 2/l/2 62.0 13.8 27.2 .588 
103.9 1.236 -3.1 -12.2 119.1 .310 
85.5 ,635 . 9  -18 .5  241.2 .1?2 
100.9 1.101 -.3 :8.6 122.2 .218 
3.988 12.4 r44.2 -1.0 107.60 1.869 
104.4 1.240 -2.0 -11.1 s 2 t . e  . ~ o  
81.4 ,633 .8 -19.1 244.4 . l ? S  
102.1 1.091 - . 3  11.3 129.3 $234 
4.257 11.3 245.5 -.O 106.70 1.914 
,173 75.4 
a 3 2 0  349.3 
.129 263.3 







11.46 r . 1 5  
-1 .1 .e69 n8.8 ,283 .e10 203.9 442.7 ,581 i.040o 105.2 1.244 - 2 . 1  -9.8 3~4.7 , 3 3 6  
1.0 . e a t  90.o .eel  i.i9i 119.9 427.3 ,850 1.533 103.4 1.093 - .e  15.0 138.4 '252 
-2.3 1.369 7T.8 ,399 1.102 44.0 187.4 ,6620 1.542 85.1 .630 .I -19.8 243.3 . ) ? I  
3.10 7.10 3.03 13.37 2/1/2 82.9 10.7 94.6 .533 4.697 9.7 247.0 - .6  105.20 1 .909  






12-44 8 .65  __ 
-1.5 ,874 101.7 .303 ,820 210.2 443.4 ,571 1.0680 106.2 1.250 -2.3 -7.7 328.4 . 3 5 ?  
-2.1 1.368 76.8 .407 1.096 48.3 187.7 ,6500 1.542 84.8 ,627 . S  -20.4 241.8 .l?9 
1.9 ,878 88.0 .501 1.180 175.3 432.9 ,825 1.535 104.8 1.088 - . 2  13.5 143.6 .2?2 
3.70 7.18 3.41 13.72 2/1/2 84.2 7.8 21.8 ,470 5.342 8 . 0  249.4 . I  103.60 2.043 




-134 63.0 23.1 . 3  
.28S 352.3 -40.8 -7.9 
,110 231.2 7.0 3.8 
10.07 6.27 3.87 3.80 
,877 
,375 





































, 803  181.1 
1.122 20.1 
1.244 202.4 
2 / l / Z  8 1 . 3  


























, 5 3 5  
. 5 1 5 0  
,722 
.9910 






. I 5 6  
.OO30 





































- t . 0  









8 . 2  
-.7 
254.0 














. 9  
17.3 
28 .5  
504.4 
102.6 
1 2 1 . 5 0  
3 0 5 . 1  
24r.9 
108 .9  
121.20 










. I  76 
1.013 
. P e s  
. l  ?e . 1 66 









. l e a  
4 - 6 1 4 0  4-6306.4 
4-6308.4 4-6140 
4-6540 4-6780 
.132 73.8 24.8 . 3  
. P I 5  3S2.3 -39.2 -7.6 
.lo8 237.3 -1.0 2.8 
9.95 6.19 1.85 1.75 
4-6%40 4-6521 , 9  
4-6321.9 4-6540 
4-6540 4-6?80 
.154 103.4 19.4 -1.0 
.329 350.8 -9.9 -2.4 
.%OS 237.3 -1.0 2.8 





4-6150 4-0308.2 .144 64.6 23.7 .4 .877 93.3 ,241 .e08 190.4 436.6 .el3 
4-6540 4-0190  -109 245.1 -5.7 2.4 .IO9 96.0 .257 1.229 197.9 409.5 .9t3 
10.14 8.36 3.98 3.70 7.18 2.38 12.53 2/1/2 87.3 21.7 47.7 
4-e3oa.r 4-0540 .e87 352.3 -40.2 -7.0 $373 84.7 .368 1.122 19.8 190.4 ,7090 
4-6150 4-6319.7 -141 89.8 18.8 -.I) ,863 89.7 .258 .793 179.0 443.6 ,588 .998 104.0 1.233 -3.2 - 1 2 . 5  Sit0.4 a 5 1 2  
4-9540 4-8190 .lo9 245.1 - S . 1  2.4 ,709 98.0 .257 1.229 197.9 409.5 .913 1.5460 99.9 1.105 -.7 17.3 115.6 .e00 
9.95 8.33 1.95 3.82 7.02 2.38 12.58 2/1/2 90.4 21.7 29.4 .619 3.94e 12.7 245.1 -1.4 106.90 1.621 
4-63i9.7 4-6540 .312 310.5 -11 .8  -2.7 1.370 79.4 .390 i.101 38.8 191.0 .e750 1.538 83.1. ,642 .P -17.8 e4i.e . i w  
4-6160 4-6307.6 ,171 58.9 22.8 - 5  .e81 96.5 ,250 ,811 200.2 435.7 .e12 1.0210 102.9 1.246 -5.6 -15.1 305.1 . e96  
4-630?*6 4-8540 -298 352.3 -43.7 - 6 . 8  1.373 85.0  .367 1.123 18.9 190.4 .I110 1 . 5 3 5  84.1 .652 7.0  3 . 5  248.5 .I84 
4-6340 4-6600 .lt4 P53.3 - 9 . i  e.2 ,702 94.6 ,263 1.215 193.3 415.1 .a96 1.5350 100.6 1.101 - . 6  l l . 1  122.5 ,213 
10.84~ 6.77 4.29 11.88 1.28 2.41 i c . 1 1  r/i/e 87.3 18.0 49.1 ,665 e.405 47.4 ~ 5 0 . 9  31.2 ieo.so .9e2 
4-8180 4-6319.7 .150 80.9 I O . ?  - . a '  .863 
4-6319.7 4-6540 .312 350.5 -11.8 -t.7 1.370 
4-6540 4-6600 ,114 253.3 -9 .1 2.2 .702 
10.15 6.53 4.05 3.62 7.02 
4-6170 4-8320.9 .171 71.1 18.1 -.9 .a64 
10.80 6.94 4.30 3.66 1.06 
4-0320.0 4-6540 ,121 350.0 -10 .7  -2.5 1.370 
4-is40 4-0810 .le3 281.3 -11.7 r.1 
4-6100 4-ii322.8 . i o 9  77.1 17.7 -1.r .e67 
4-~3ce.o 4-6540 .530 350.9 -9.3 -r.s 1.309 
4-6540 4-aee0 .131  266.6 -13 .1  c.o ,ea9 













,260 .797 187.9 442.9 
.390 1.107 38.9 191.0 
.263 1.215 193.3 415.1 
12.77 2/1/2 90.4 18.0 
.269 .802 195.0 442.8 
e393 1.104 40.9 191.1 
.E70 1.202 188.6 420.6 
it.06 r/i/r 00.9 14.0 
.2ss .a08 ror.9 443.3 
.390 1.100 44.r 1si.s 
.roo 1 . m  i m . 0  4re.o 
i1.n w i / r  91.8 11.5 












i.0040 104.0 1.235 -3.1 -1e.o 320.0 
1.538 83 .1  .e42 .9 -11.8 241.2 
1 .53SO 100.6 1.101 -.e 17.1 l P 2 . 5  
. a i8  4.006 11.3 ~45.0 -.I 107.30 
i.oi70 104.1 1.239 - r .e  -1o.o 3ez.o 
1 .539  03 .0  ,641 . I  -18.4 c40.5 
i.0870 i o s . r  1.243 -r.e -9.4 325.0 
i.5tio ior.9 1.092 -.4 14.5 i3e.a 
1.5260 101.1 1.097 -.¶ 16.1 129.6 
.564 4.257 t1.1 L46.7 -.I 108.50 
1.540 82.7 .658 .I - 1 9 . L  239.5 
.I81 4.6?B e.6 C48.4 - . 3  105.DO 
.512 
* 1 I t  
.e13 
, 859  
.a21 
, l  ? 3  






STOPOVFR TlWE 0 D A Y S  1986 OUTBOUNO SV1 NGBY MISSION OURATIDN = 6 4 0  C A Y S  
W A R S  ARRlVAL C I T E  = 2446540 
19 APR 1 9 0 6  
V 2 I 2 '  CECL2 R A P  3PEECP 
V 4 I 4 OECL4 R A 4  SPEED4 
V 6 I 6 OECLI R A E  8PEEC6 
INC RAP OECLP E T A  P E R l C  
P E R I H  APHEL 
P E R I H  APHEL 
P E R I H  APHEL 
U j P P A  - - A  
.570 1.0640 




LAUNCH SUNGBY 8PEEOl-  R A I  
SUNGBY ARRIVE SPEED3 R A S  
DEPART RETURN )PEE05 R A 5  
- _.._ 
I i v I 'PSI I ~ C C E N  §HA 
1 3 V 3 P S I  3 ECCEN SHA 
I 5 V 5 P S I  5 ECCEN SMA -_ OVA - .- EVA -OVO_EVR_-!YPE 
-1 .6  .E72 101.4 , 303  .E17 
- 2 . 1  1.368 76.5 .407 1.095 
1.9 .a83 89.6 .292 1.177 







- 7 . 9  
- 1 5 . 1  
5.19 




SUN A SUN R 
P S I  2 
P S I  4 
P S I  6 
E 
106.3 




4-632S.2 4-6540 ,357 351.6 
4 - 6 5 4 0  4-6630 a 1 5 1  275.7 
12.16 8.36 
- - __ 
4-0190 4-0325.c .za~-Tg.( i  209.3 443.9 
48.3 191.5 
179 .1  431.1 
92.8 6 . 7  
4-e iao  4-0310.6 
4-6310.6 4-6150 
4-6SSO 4-6770 
4-6140 4 -6311 .0  





,139 88 .4  
.e97 352 .4  
. 1 4 1  232.6 
1 0 . 7 7  6 .69 




e 1 6 3  107.7 
* 339 352.7 
.115 234.7 
10.50 6.68 
2 4 . 1  





4 .4  
3.86 
1 6 . 1  
- 8 . 9  
4.4 
4 . 2 0  
.L .e75 
-8.1 1.373 
7.0 .732  
3.88 7.27 
. I  .e73 
-7.5 1.373 


















8 9 . 1  





















9 1  .e 
3.01 
,247 . I 9 9  170.2 
,370 1.120 22.4 
12.58 2/1/2 95.4 
,243 .BOO 178.5 
.370 1.120 23.0 
.254 1 . 2 4 1  207.1 
12 .43 .2 /1 /2  95.6 























































1.5640 98 .4  
,707 2.600 
1 . e ~  - 3 . 4  -13.8 107.6 ,297  
44.4 es6.i 30.4 ies.so i . o z i  
.de0 6 . 4  1.9 244.9 ,185 
1.113 -5.3 -3.4 100.3 .eo0 
1 .236  -3.4 -14.2 308.1 ,292 
.a59 5 . 6  .o 244.4 ,180 
1.110 -2.0 10.7 108.6 e l 6 9  
41.5 254 .1  28.3 124.60 i . 1 ~  
- 1 . 2  ,860 
-2.3 1.369 
3 .7  . I 2 5  
3.82 7.22 
.e79 .787 166.2 448.2 
-401  1.100 44 .8  194.9 
.E14 1.247 207 .1  403.3 
12.43 2/1/2 100.0 28.1 
.244 ,804 187.6 438.4 
.257 1.231 202.5 408.8 
12.56 2 / 1 / 2  95.6 22.8 
.370 a.izo 23.0 i94.4 
1.006 105 .4  1.229 -3.4 -12 .1  3 2 S . ¶  ,339 
1.5640 98.4 1.110 -2.0 1 0 . 7  108.6 . l e 9  
.522 4 . 2 9 6  12.7 247.9 -6 .7  102.20 1 .721  
1.OOOD 102.8 1.238 -3 .4  -14.3 309.2 ,292 
1.535 81.8 .659 5.8 . I  244 .5  .160 
1.5470 99.4 1 .106  -1 .2  14.4 1 1 5 . 5  .199 
.IO6 2.619 41.8 2 5 5 . 1  20.6 125.10 1 . 1 4 2  
1.541 80.4 .a47 .4  - 1 9 . 0  236.3  .io1 
4-6150 4-6311.0 - 1 4 1  70.6 22.7 - 1  ,873 
4-6311.0 4-6910 - 2 9 2  352.5 -37.7 -7.5 1.373 
4-6550 4-6790 . l i e  241.6 -2 .4  2.9 .718 
10.20 6.39 3.95 3.81 7.21 
4-6150 4 - 6 3 2 i . e  














a 1 4 3  93.4 17 .9  
* S l 6  352 .1  -11.3 
a 1 1 2  241.6 -2.4 
10.12 6 . 4 0  3 . 9 1  
e l 6 4  63 .7  21 .9  
~ 2 9 9  352.4 - 4 0 . 7  
e 1 1 4  2 4 9 . 8  -6.8 
10.58 6 .69  4 . 2 1  
.149 83.7 18.1 
. S I 4  3S2.1 -11.6 
,114 249.8 -6.8 
10.23 6 .52  4 .04  
a169 79.2 17.7 
,322 352.2 -10.6 
. le0 258.3 -10.0 
10.60 6.86 4.27 
- .9  .E61 
-2.6 1.310 
2.9 , 7 1 8  
3.72 7.12 
-1  .E76 
-8.2 1 .371  
2.5 . 7 1 1  
3 .89  7.29 
- . 9  .E61 
-2 .7  1.370 



































































1 .540  
1 . 5 2 l D  
,179 
1.0340 
1 . 5 4 1  
1 ;513D . (I30 
104.3 1.232 -3.2 -12.3 322.4 
8 0 . 9  .e51 .8 -17.6 237.6 
99.4 1.106 -1.2 14 .4  1 1 5 . 5  
3.988 122.3 t 4 6 . 9  -1.9 106.10 
103.1 1.243 -3.6 - 1 4 . 1  308.9 
81.9 ,660 6 .5  2.3 2 4 5 . 0  
100.4 1.101 - .9  1 8 . 1  122.6 
2 . 5 5 1  45 .5  257.7 31.4 l 2 6 . 6 D  
104.2 1 .234  - 3 . 1  -11.8 322.6 
80.9 ,651 .9 -17.4 2237.9 
100.4 1.101 -.9 11.1 122.6 
4.015 12 .1  247.3 - . 4  106.90 
104.6 1.237 -2 .9  - 1 0 . 7  324.5 
80.8 ,650 .I -18.0 237.4 
101.4 1.097 -.E 14.6 129.9 
4.240 11.0 t 4 6 . 3  -.S 106.20 
105.3 1 .242  -2.6 -9.2 327.4 
80.5 ,647 .4  -18.9 236 .5  
102.1 1.091 - . 7  13.3 137.2 
4.631 9 . 4  249.9 - . 3  104.90 
,196 78.6 17.3 -1.3 .E65 
-337 352.6 - 9 . 1  -2.3 1.369 
. I 3 0  266.6 -12.4 22.1 ,697 
11 .20  7.39 4 .64  3.81 7.21 
,204 .EO6 201.7 443.9 
.400 1.101 4 4 . 3  194.9 
.e74 1.188 188.0 424.9 
.so22 ,814 208.2 444 .1  
.407 1.096 48.3 195.0 
.283 1.171 183.1 430.2 
13.37 2/1/2 100.8 9.5 
13.12 ~ / i / e  99.9 12.4 
4-8190 4-6326.S .E29 80.9 17.1 
4-6326.8 4-6510 ,357 353.3 - 7 . 8  
12.04 8.14 5.13 
4-05so 4-ee30 .UP 274.3 - 1 4 . 2  
-1.6 ,869 
-2.0 1.368 
2 . 0  .a90 
3 .91  7.30 
1.0600 106.3 1.247 -2.2 -7.4 531.0 . 3 5 r  
1 .543  80.1 .e44 .1 -19.6 235.3 . I 8 4  
1.5080 103.7 1.086 -.6 11 .5  144 .4 '  , 2 5 1  
,471 5.209 7 . 7  2S2.3 .6 103.30 1.964 
4-6140 4-6313.8 ,138 81.9 22.2 
4-6398.8 4-6560 .E99 353 .5  -38 .4  
4-6S60 4-6760 ,133 233.8 12 .5  
10.66 6 .72  3.89 
-.2 .E70 
-7.5 1,373 
5 . 5  ,715 
3.95 7.34 
88.7 .248 .797 176.0 441.0 
83.1 .374 1.119 2 5 . 5  198.0 
99.9 .e57 1.252 212.1 402.9 
2.83 12.57 2/1/2 103.2 33.0 
.599 .995 103.3 1 .235  -3.4 -18.7 312.1 
.701D 1.538 79 .8  .666 5 . 7  - . 4  241.8 
.930 1.5730 98 .4  1.111 -3.8 .8 107.2 





, 3 5 5  
. l o 1  
. I 9 9  
1 .650  
.e97 
, 1 6 5  
, 2 0 0  
1.190 . S22 
.184 
. t o o  
1.769 
.3&2 
. O D 9  
1 . 1 1 6  
. 3 1 F  
, 2 0 9  
1 .001  
, 5 2 4  
. l e 4  
.e19 
. 3 3 8  
. 1 8 I  
. t a n  
. t e a  
i . ea9  
,231  
I . m e  
. i s e  
1 . o w  
, 3 5 1  
. e 4 4  
,318  
.LO1 
.LO2 . 969 











4-C323.t  4-8580 
4-6560 4-6190 
4-6180 6-6313.4 
4 -6560  4-6800 
4 -0100  4 - 6 5 2 2 . 5  
4 - 6 3 2 2 . I  4-6560 
4 - 0 5 0 0  4-6000 
4-6110 4-6523 .4  
4 -0323 .4  4 - 6 5 6 0  
4-6S60 4-6810 
4-63ia.4 4-as60 
. ! le  113.0 14.4 - 1 . 5  ,856 83.5 .291 .784 163.5 450 .4  
. 3 5 5  355.3 - 7 . 4  -2 .0  1.369 76.7 .408 1.099 47.7 198.3 
.133 233.6 12 .6  5 . 5  . I 3 5  99.9 .257 1.252 212.1 402.9 
11,.25 ? . l e  4.36 4.08 7.46 2.83 12.57 2/1/2 107.8 3 3 . 0  
, 5 5 6  1.011 106.2 1.228 -S.5 - 1 1 . 7  329.3 
,651D 1.546 78.2 , 6 5 5  .O - 1 9 . 5  233.5 
,930 1.5730 98.4 1,111 -3.8 .8 107.2 
26.0 .478 4.452 13.7 25D.7 -9 .5  100.10 
.602 ,9990 103.2 1.237 - 3 . 3  -13.6 312.7 
.7010 1 . 5 3 8  79.8 .e68 5 . 5  -1.0 241 .6  
,916 1.1520 99.3 1.107 -2 .0  10.3 l l S . 1  
42 .8  ,680 2.750 4 0 . 2  256 .5  26.3 122.70 
- 1 4 0  76.6 21 .6  
.297 353.8 - 3 5 . 5  
-120 238 .4  1 . 7  
1 0 . 4 3  6 . 5 1  3 . 9 3  
. I 4 6  97 .6  16.8 
.322 354 .2  -10 .4  
.120 236.4 1 .7  
10 .41  6.57 4 . 0 0  
- .2  ,870 
-7.3 1.373 
3 .8  - 7 2 1  
3.93 7.32 
-1.1 ,859 
-2 .5  1.371 
3 . 6  . I 2 7  
3 .89  1.29 
91 .6  .248 .800 184.8 440.1 
83 .1  .374 1.119 25 .7  198.0 
913.7 .LS8 1 .234  207.3 408.3 
2 . 5 0  12.58 2 /1 /2  103.2 2 4 . 6  
88.4 ,266 .789 175.5 446.0 
98.7 ,258 1.234 207.3 408.3 
2.58 12.50 2f112 106.8 24.6 
78.7 ,395 1.106 41 .1  198 .1  
$579  -999 104 .6  1 .230  - 3 . 2  - 1 2 . 0  3 2 5 . 0  
.669D 1 . 5 4 3  78.8 .E60 .6 -17 .9  2 3 9 . 2  
.Ole 1 .5520  99.3 1.107 -2 .0  10 .3  111.1 
28.7 , 5 7 6  4.040 12 .0  249.0 - 3 . 1  1 O S . O D  
.116 68.8 2 1 . 0  
.so2 313.4 -31.8 
-117  246.0 - 4 . 0  
io.ae 8.e.o 4 . 1 5  
- . 2  ,872 94 .7  .253 ,806 194.3 439.Z 
- 7 . 8  1.373 83.2 . 3 7 3  1.120 25.2 198.0 
2 .9  ,720 91.4 .260 1.217 202.4 413.8 
,149 07 .0  17.4 -1.0 ,859 91.8 .e64 ,793 185.0 444.6 
, 1 1 7  248.0 - 4 . 0  2 .9  .720 97.4 ,260 1.217 2 0 2 . 1  413.6 
3.98 i . 3 0  2 . 5 1  i 2 . m  z i t 1 2  103.0 20.0 
. s i8  354.1 - 1 1 . 1  - 2 . 6  1 .311  79.0 .a93 1.107 40.1 198.2 
10.44 6.57 4 - 0 3  3 .87  7.27 2 . 5 3  i z . 1 0  e / i / z  106.4 20.0 
.so2 I . O ~ ~ D  103.4 i.240 - 3 . 3  - 1 3 . 3  s i e . 7  
.IO20 1.538 79.8 6668 6 . 1  .8 242 .1  
,001 1 .1340  100.1  1.102 - 1 . 4  12.7 1 2 2 . 1  
4 3 . 8  .E59 2.894 43 .3  t 5 8 . 7  30.9 123.80 
.583 1.0020 104.4 1 .253  - 3 . 0  - 1 i . s  324.7 
. o r t o  1.~43 18.9 .e60 . r  -17.4 2 3 5 . 5  
.got 1.5340 100.3 1.102 - $ . a  12.7 1 2 2 . 5  
28.8 . I S 6  4.020 i l . 7  249.2 - . 8  lO6.ID 
.sei i.oi30 1 0 4 . 7  1 .236 -9.8 -10 .5  w 6 . a  
.e680 1.143 78 .8  .e59 . 6  -10 .0  2 3 5 . 1  
,881 1.9190 101.2 1 .091  -1 .1  12 .9  12s.9 
27.5 ,578 4.212 10 .1  250 .2  -.6 101.60 
. S I 5  1.0310 1 0 5 . 4  1 . 2 4 0  - 2 . 5  - 9 . 0  329.1 
.a600 1.145 76.5 . O S 1  . 3  - 1 8 . 0  2 3 4 . 4  
.a67 i . s o 7 0  102.2 1 . 0 ~ 1  -.a 12.0 1 3 7 . 3  
25.3 .127 4.570 0 .1  ~ 5 1 . 8  - . a  i 0 4 . e ) ~  
9 4 . 0  ,271 ,797 193.2 1 4 1 . 3  
78.6 ,396 1.106 4 1 . 5  198.3 
96.0 ,264 1.202 191.4 416.8 
2.57 12.86 2 f l l 2  1 0 8 . 1  16.4 
.167 81.7 1 7 . 2  
.324 3S4.2 - 1 O . t  
, 120  254.6 - 8 . 1  
10.12 6 .82  4.24 
-1 .2  .a60 
-2 .5  1.371 
2 .1  .?lZ 
3.90 1 .30  
4-6180 4-6325.2 .193 8 0 . 6  18 .9  -1 .4  .a62 97.7 .e84 ,803 200.4 441 .6  
4-6329.L 4-6560 - 3 3 8  354 .8  - 8 . 8  - 2 . 2  1.370 7 7 . 1  .401 1.103 4 4 . 4  198.3 
4-6580 4-6620 .128 263.4 -11.0 2.3 . ? O S  94.5 ,269 1.187 192.4 423.9 




.221  62.4 18.7 
.557 3 5 5 . 4  - 7 . 3  
.138 271.9 - 1 3 . 1  
12.00 1.93 5 .06  
-1 .7  ,667 
-1.9 1.369 
2 .1  .do0 
4.07 7.47 
100.6 -302: .Ell 206.9 4 4 5 . 2  
78.5 .408 1.098 4 8 . 2  198 .1  
92.8 ,277 1.174 187.3 429.0 
2.87 13.29 2/1/22 101.0 10.4 
.$66 1.01160 106.3 1.245 - 2 . 2  - 7 . 2  332.6 
.6500 1.547 78.1 . 6 5 S  .O -19 .6  233.4 
.E48 1.4990 103.2 1.086 -.E 10.3 1 4 4 . 1  
22.6 .471 5.107 7.4 2 5 4 . 0  - 1  103.10 
-- MARS ARRlVAL DATE 3 2446170 (19  HI  LY 19861 - 
3 1 4 . 0  
241.0 
109.1 





104.3 1 .235  -3.4 
78.0 .e17 6.8 
97.5 1.118 10.3 
1 .631  4 6 . 1  282.1 







. i s 4  96.4 21.0 
.J18 354.7 -39 .9  
.173 196.3 -51.1 
32.02 1.74 4 . 0 9  
,140 e l . $  20.8 
,307 3 5 5 . 1  -33.7 . l ee  237.1 2 r . e  
lL .11 8.02 3 . 8 3  
- . 4  .a71 85 .0  .263 .V94 165.7 4 4 1 . 0  
-8 .6 1.374 82.8 .377 1.121 26.8 201.4 
-8.6 ,791 102.3 .e63 1.280 222.0 397 .1  
4 . 2 I  7.67 3.69 1 3 . 5 9  2 / l / l  109.2 3 4 . P  
- .4  .ea8 8 7 . 8  .e54 .m 1rs.a 442.7 
-7.0 1.374 02.6 . s i 7  1.120 27.1 201.4 
10.9 ,748 101.1 .e61 1.259 217.3 402.6 
1.16 ?.$S 4.08 13.45 2 / l l 2  109.9 48.7 
.$E6 1.003 










4 - 0 3 i s . r  




,592 .e97 a o s . 7  1.233 - 3 . 4  - 1 3 . 2  









,140  82.5 P0.4 
.301 359.3 -33.8 
.134 230.2 Y . 1  
10*89 6 .78  3.93 
-13.1 
- L . I  
3 .0 
5.1 
- . J  .86? 90.9 .E52 ,797 
- 7 . 1  1 .371 82.4 ,378 1.120 
4.8 . I 3 8  100.1 .e60 I.239 
4.11 1 . 9 1  L.88 I2 .6? L / l / P  
182.P 441.7 
27.9 201.4 
2lE.3  401.8 
110.1 P8.t  






- 3 . 5  
-571  1.000 
.6040 1 .530  
.Q l7  1.58EO 
* 848 
. l B l  103.1 15.4 
.331 836 .7  -9 .0 
11.01 5.90 4.03 
180 
ITOPOVER TIHE : 0 P A Y S  1986 OUTSOUNO SWINGBY WISS10N OURATI@N 5 640 C A Y S  
NARS A R R I V A L  DATE 2446170 
19 HAY 1966 . 
LAUNCH SWNGSY -'8PEE01 R A 1  OECLl 
8WNGBY A R R I V E  3PEEO3 R A 3  OECL3 
DEPART RETURN SPEEDS R A 5  OECL5 
7-6160 4-8316;s- ,114 74.1 20.0 
4-6510 4-6800 . I 2 5  242.4 - . 8  
10.91 8.76 4.09 
4-6160 4-6324.4 a149 91.2 16.5 
4-6570 4-6800 ,125 242.4 - .8  
10.79 6.70 4.03 
4-6170 4-6315.8 -183 68.8 19.8 
4-6315.0 4-6570 ,316 354.7 -39.3 
4-6170 4-6810 .123 250.5 -5.8 
11.34 7.09 4.45 
4-6110 4-6325.1 a164 84.7 16.5 
4-6325.1 4-6570 a326 356.8 -9.5 
4-6570 4-6810 .123 250.5 -5.8 
10.96 6.84 4.21 
4-8180 4-6328.7 .189 82.8 16.4 
4-6326.7 4-6570 -339 3S7.0 -8.2 
4-8510 4-6820 a125 259.4 -9.4 
11.40 7.21 4.54 
4-6190 4-6328.9 .e20 84.1 16.3 
4-6328 .9  4-6170 .357 357.7 -6.7 
4-6570 4-6830 .ill 268.5 -12.0 
12.07 7.78 4.99 
- ._ PROP AERO-DVL-- 
4-esie.3 4-6570 ,306 355.2 -31.2 
4-6324.4 4-65ro ,322 316.4 -10.2 
_. -_ 
I 1 V 1 PSI 1 ECCEN S M A  THE11 THE12 PERIH APHEL PSI 2 V 2 I 2 DECL2 R A P  S P E E C Z  
1 3 V 3 PSI 3 ECCEN SHA THE13 lHET4 PERIH APHEL PSI 4 V 4 I 4 OECL4 RA4 SPEEC4 
I 5 V 5 PSI 5 ECCEN SHA THE15 THE16 PERiH APHEL PSI 6 V 6 I 6 OECL6 R A 8  dPEEC6 
OVA--yVA -OVO.-EVR -TYPE SUN A SUN R KAPPA - A  E INC RAP OECCP C T A  PERIC 
-.I .a68 93.9 .256 ,802 191.4 440.8 ,597 1.0070 103.6 1.238 -3.2 *i2,7 316.4 .306 
-7.4 1.374 82.5 ,377 1.120 27.6 201.4 .6970 1.543 76.0 .SI7 5.6 -1.2 240.0 , 195  
3.4 ,729 98.8 ,261 1.221 207.3 413.0 .902 1.1390 100.2 1.103 -2.0 9.4 122.1 e210 
4.14 7.54 2.67 12.72 2/1/2 109.9 21.8 41.5 .642 2.821 41.2 219.9 30.2 121.50 1.169 
-1.2 ,857 91.1 .267 ,790 183.1 445.7 , 5 7 9  1.0010 104.6 1.232 -3.0 -11.3 327.2 ,322 
-2.4 1.372 78.7 ,396 1.109 40.9 201.5 .6690 1.549 77.1 .e70 .S -18.0 234.0 .193 
4.09 7.49 2.67 12.72 2/1/2 113.2 21.6 28.8 ,580 4.027 11.3 251.4 -2.2 105.40 1.757 
3.4 .729 98.8 .26i 1.221 207.3 413.0 .go2 i.5390 100.2 1.103 -2.0 9.4 122.1 .zin 
-.I .673 97.3 .267 ,811 201.1 439.9 ,595 1.0280 104.1 1.244 -3.1 -12.0 316.2 .316 
-8.4 1.374 82.7 ,377 1,121 26.9 201.4 .6990 1.543 78.0 ,677 6.6 1.8 240.9 .e00 
2.6 ,721 97.5 .263 1.204 202.2 418.1 .e87 1.5200 101.1 1.097 - 1 . 5  10.8 129.8 .el8 









.858 94.2 .272 
1.371 78.4 .398 
.I21 9 7 . 5  .263 
7 . 5 1  2.63 12.84 
.e60 97.1 ,284 
1.371 77.8 ,403 
,713 96.0 .267 
7.58 2.67 12.99 
,794 191.5 445.3 ,578 1.0110 104.9 1.234 -2.8 -10.3 328.5 .326 
1.108 41.9 201.5 .6670 1.549 77.0 .670 .4 -18.4 233.8 .194 
1.204 202.2 418.1 ,887 1.5200 101.1 1.091 -1.5 10.6 129.8 ,216 
2/1/2 113.3 17.5 27.7 .564 4.178 10.3 252.3 -1.5 105.30 1.794 
.SO0 198.8 445.4 .573 1.0270 105.11 1,238 -2.5 -8.8 331.0 .?39 
1.105 44.1 201.5 .6600 1.551 76.7 .e68 .1 -19.2 233.2 .19? 
1.168 197.0 423.1 - 8 7 1  1.5050 102.0 1.091 -1.2 10.4 137.4 -227 
2/1/2 ii3.7 14.2 25.7 .524 1.498 8.8 253.8 -1.5 104.30 1.832 
-1.8 .664 100.1 .301 ,807 205.4 445.9 ,564 1.0510 106.4 1.243 -2.1 -7.0 334.5 .317 
-1.8 1.370 76.S .410 1.101 48.1 201.5 .6500 1.553 76.4 ,665 -.2 -19.9 232.4 .201 
2.2 .706 94.4 ,273 1.173 191.6 428.0 , 853  1.4930 102.9 1.085 -1.1 9.1 144.0 ,239 
4.30 7.69 2.79 i3.i~ 2/1/2 114.2 11.4 2s.i .471 4.989 7.1 es6.0 - .e  102.9~ %.Ban 
- WARS ARRIVAL DATE = 2446580 (29 HAY 19881 - - 
1.375 81.9 ,362 1.122 29.7 204.8 ,6940 1.551 76.3 
,749 101.0 .265 1.247 217.5 407.5 ,917 1.5780 99.4 
7.76 3.46 13.00 2/1/2 116.1 36.1 40.1 .6?6 e.920 
-853 86.2 ,282 ,783 170.3 449.6 ,562 1.003 i O 5 . 7  
1.372 77.4 .406 1.108 45.1 204.4 .e580 1.559 75.1 
-749 101.6 ,265 1.247 217.5 407.5 ,917 1.5700 99.4 
7.86 3.46 13.00 0 l l l t  119.4 38.1 2l.7 ,513 4.174 
,864 89.9 ,257 .794 179.6 445.4 ,590 .997 103.9 4-6lYO 4-6319.0 .I41 88.4 19.1 
4-6319.0 4-6580 ,310 357.5 -32.8 
11.77 7.40 3.94 
4-6150 4-6326.6 ,159 109.3 13.7 
4-6328.6 4-6580 .313 359.8 -7.0 
4-6580 4-6790 .i64 236.5 15.8 
12-08 7.61 4 . 1 5  
4-6319.0 4-8580 -311 357.4 -33.1 
11.35 6.90 4.06 
4-6580 4-eiso .i64 236.5 is.8 
r-siea 4-8319.0 .is1 79.5 19.0 
4 - e w i  4-eeoo .is8 239.6 3.1 
1.233 -3.2 -12.0 si9.e . s i n  
i . i ~ i  - 5 . 9  -8.0 ii1.a .e28 
38.5 e6o.o 28.2 iio.20 1.202 
1.227 -3.3 - 1 i . a  332.0 . m 2  
,687 5.2 -3.1 238.9 .204 
.e78 - . e  -20.0 232.8 .209 
1.111 -5.9 - 0 . 2  111.3 .228 
13.1 L54.5 -9.0 101.80 1.627 








-.I ,864 93.0 ,259 ,798 188.6 442.4 .I91 1.0040 103.9 1.236 -3.1 -12.i 320.0 ,311 
4.37 7.76 2.92 12.80 2/1/2 116.1 24.4 40.1 .a23 2.917 39.4 C61.6 L9.1 119.50 1.195 
4-6160 4-6326.7 ,149 90.3 15.3 -1.4 .854 90.1  ,271 ,787 180.8 447.1 ,573 1.0000 105.0 1.210 - 5 . 0  -11.0 3 3 0 . t  ,328 
4-6328.1 4-6580 ,320 359.2 -8.8 -2.1 1.373 90.3 -401 1.111 42.0 204.5 ,6660 1.551 75.4 .e80 e 2  -19.1 233.4 .e05 
4-6560 4-6800 ,158 239.6 3.1 4.3 ,740 100.3 ,264 1.227 212.4 412.5 .903 1.5500 100.2 1.105 -3.0 4.7 l2l.L .el5 
4-6i70 4-6316.7 ,176 73.5 18.9 -.7 .e68 96.4 ,268 ,808 198.1 441.6 . 590  1.0210 104.5 1.241 -3.0 -11.4 320.0 .319 
4-6318.7 4-6560 ,319 357.1 -36 .5  - 8 . 0  1.375 82.1 ,381 1.123 29.1 204.6 ,6950 1.150 76.4 ,687 6.1 -.I 239.7 ,206 
11.59 7.13 4.36 4.45 7 . 8 5  2.77 12.86 2/1/2 115.1 19.1 41.8 a592 2.806 44.5 265.0 33.9 121.00 1.070 
-7.2 1 . 3 7 5  81.9 .382 1.122 29.6 eo4.e ,0940 1.551 76.3 .est 5.3 -2.0 239.0 .ens 
4.3 .740 ioo.3 .e64 1.227 212.4 412.5 ,903 1.5500 8oo.e 1.105 -3.0 4 . 7  121.2 .pi5 
11.~4 0.98 4.04 4.38 7.77 2.92 12.~0 2/1/2 ii9.0 24.4 28.7 .sso 4.034 11.1 ~ 5 3 . 9  -4.7 104.~0 i.100 
4-6~00 4-6810 .is0 240.6 -3.4 3 . 5  ,731 98.9 ,264 i .208 eor.i 411.5 .e89 1.5260 101.0 i.090 -e.o 8.1 129.4 .el9 
4-6170 4-6327.0 .le2 88.5 15.7 
4-6321.0 4-6180 .329 359.3 -8.4 
4-6580  4-6810 , 130  246.6 -3.4 
11.34 8 - 9 5  4.18 
4-6100 4-6328.3 .la5 85.6 15.8 
4-0328.3 4-emo . 3 4 0  359.7 -7.2 
4-cweo 4-6820 .it0 e5s.i -7.7 
11 .67  7.21 4.48 
-1.5 ,815 93.5 ,274 .791 189.5 446.4 .I74 1.008D 105.1 1.233 -2.8 -10.0 331.0 ,329 
-2.0 1.372 78.2 ,401 1.111 42.4 204.1 .6650 1.557 75.3 ,680 a 1  -19.3 233.3 , 205  
3.3 .I31 98.9 .E64 1.208 207.1 417.5 .e89 1.5260 101.0 1.099 -2;O 8.1 129.4 .219 
4.39 7.18 2.77 i z . 8 6  2/1/2 119.1 19.1 28.0 .554 4.140 10.0 ~54.0 -3.3 i04.5~ 1.739 
-1.8 , 857  96.5 .e85 .797 191.0 446.4 .5?0 1.0240 105.0 1.236 -2.4 -8.6 333.3 A40 
-1.8 1.372 77.5 .405 1.109 44.8 204.4 ,6590 1.558 75.1 .e79 -,l -19.9 232.9 ,208 
2.7 ,723 97.5 .266 1.190 201.8 422.4 ,874 1.5070 101.8 1.092 -1.6 8.6 137.2 ,226 
4.48 7 - 8 5  2.73 12.97 2/1/2 119.5 15.4 26.2 .Si9 4.417 8.7 150.1 -3.0 103.00 1.775 
4-6190 4-6330.4 ,215 06.2 15.6 
4-6330.4 4-6580 ,358 . 4  -5.9 






,860 99 .5  ,301 
1.371 76.5 .412 
,715 95.9 ,270 
7.96 2.77 13.11 
,604 203.8 448.8 
1.105 47.9 204.4 
1.174 196.5 421.2 
2lliP 119.1 12.4 
ATE I? 2448190 ( 8 J 
,794 186.0 444.0 
1.125 31.1 207.5 
1.235 217.7 412.2 
2/1/2 121.3 29.5 
-783 178.1 448.8 
1.114 43.5 207.3 
1.235 217.1 412.2 
W l / L  124.1 29.5 
.see i.04so 106.5 1 . m  -e.$ 
.e500 1.560 94.0 ,678 -,4 
,897 1.4910 102.7 1.080 -1.3 
23.7 ,470 4.861 8.9 L58.2 
IUN 1986) --- 
, 5 8 5  1.0020 104.3 1.234 -3.1 
,6910 1.560 74.8 ,697 5.1 
.903 1.5680 100.1 1.107 -4.7 











. e 3 5  
1.818 12.25 1.68 4.91 
- . - - -- 
4-6160 4-6521.6 .149 83.1 1 7 . 8  
4-6321.8 4 - 6 5 9 0  ,316 S I  - 3 1 . 6  
4-6590 4-6800 ,160 238.4 8 .5  
12.06 1.41 4.04 
4-6180 4-6329.4 .152 102.3 13.8 -1.6 
ie.11 7.44 4.07 4.71 
4-6170 4-6321.4 ,170 re.1 17.0 -1.0 
1-6329.4 4-6590 , 3 3 5  2.4 -6.4 -1.8 
4 - 6 5 8 0  4-6600 ,160 238.4 8 . 8  8 . 0  
4-63Z1.4 4-6590 ,321 359 .8  -34.3 - 7 . 0  
4-6590 4-6810 ,143 e43.4 -.¶ 4.0 
12.01 7.30 4.29 4.71 
4-6170 4-6329.1 . f 6 O  93.0 14.1 
4-6190 4-6810 ,143 243.4 -.I 
11.89 7.18 4.16 
4-6180 1-0330.3 ,101 80 .9  15.0 
4-6330 .3  4-8500 .342 2.7 -S.7 
4-6500 4-082L .138 C50.9 -5.0 
12.07 7.30 4.42 
4-6190 4-6332.L .e09 88 .7  15.2 
4-633L.C 4-8590 . S 5 8  3.4 -4.7 
12.51 7.66 4.83 
4-6329.1 4 - 6 ~ ~  ,334 2.3 -0 .0 
4-ocm *-e830 .i$e e 5 9 . 7  - 0 . 5  
4-6110 4-6324.1 .le5 o3.a 16.9 
4-ese4.i 4-eeoo .lea 3.0 -3c.7 
4-6800 4-8010 ,162 L41.4 3.1 
12.68 1 .65  4.L3 
--_I. - -- .---- 







- t . e  
- 8 . 5  
-10.8 
- P .  7 
4.5 
3 t . 9  
-1 .o 
-7.0 
6 . 0  
4.65 
.e61 92.1 .263 
1.376 81.5 ,386 
,751 101.6 .269 









, 0 5 1  89 .3  ,277 
1.374 77.8 ,408 
,751 101.8 .269 
8.11 3.37 13.00 
,063 95.5 .269 
1.378 81.8 ,386 
,742 100.1 ,268 
1.10 3.02 12.93 
,566 1.001 105.4 1.220 -3.0 
.6820 1.581 73.8 ,890 -,4 
,003 1.5680 100.3 1.107 -4.7 





, 3 3 5  
e219 
1.6e4 
. ezs  
,585  1.0160 104.5 1.2Sb -2.9 
.8910 1,560 74.9 . 6 8 ?  5.7 
.e89 1.5.390 101.1 1.100 - 2 . 8  
40.4 ,582 c . 8 9 3  42.4 m e . 5  
3 e s . r  
230.) 
1 2 6 . I  
119.10 
. S t 2  
. P 1 9  
.223 
1.101 
.mi i9s.t 443.2 
1.125 3 0 . 8  207.3 
1.214 212.5 417.0 
2/1/2 120.9 21.3 
-1.8 - 0 5 2  92.7 .e77 .?e6 167.2 b47.1 .569 l.DO60 105.3 1.231 - L a ?  -9.7 314.0 ,334 
-1.8 1.374 77.9 .405 1.115 43.1 207.2 .6630 1.586 73.0 -691 -.3 -20.7 233.1 mtl9 
4.0 .742 100.5 .Le8 1.214 212.3 417.0 .889 1.5390 101.1 1.100 - C . 8  4.5 l28.f .t23 
4 . 7 1  8.10 3.02 12.93 2/1/2 124.1 21.3 28.3 . 5 4 0  4.094 10.6 1157.3 -6.4 103.50 l.lr2 
-1.8 a853 95.8 ,280 -703 195.0 447.5 .S66 1,0200 105.8 1.234 -t.4 -8.4 335.9 ~ 3 4 2  
4.71 6.16 2.86 12.9s W l l 2  124.2 16.8 26.7 .5lS 4.326 9.2 I S 6 . 8  -5.0 lOS.10 1.707 
- 1 . 3  1.373 77.4 .do9 1.113 44.0 207.2 .6wo i . s e e  13.8 .e90 -.I -ci.c r33.4 .=PI 
3.1 .733 99.0 .re? 1 . i ~ ~  201.9 421.7 .a71 i.5140 ioi.8 1.094 - 1 . 1  0.3 136.9 .re7 
M A R 8  A R R I V A L  DATE a L4460OO (10 JUN 1980) 
4-6110 4-6331.7 .159 98.4 13.4 
4-6531.1 4-6600 ,339 5.8 -4.1 
4-6800 4-0810 .le2 t41.4 3.1 
lL.44 1.16 4.1s 
4-6180 4-635r.4 .178 o2.0 14.1 
4-6S3L.4 4-6600 -345 6.0 -3.7 
4-6600 4-6000 ~ 1 4 8  L47.4 -3.8 
1L.62 7.50 4.31 
181 
MlSSION DURATION = 880  D A Y S  
M C R 3  ARRIVAL O A T €  I 1 4 A 6 4 9 0  
28 f E O  1086 
2 V 2 I 2 OECLZ R A 2  SPEC02 
4 V 4 I 4 OECL4 RA4 5PEEOI 
6 V 6 I 6 OECL6 RAE, 3PEEO6 
INC RAP OECLP ETA CERIC ___ _ _  - 
STOPOVER TIME 0 O A Y 3  1986 OUTBOUNO SWINGBY 
- - . - -_ _ _  - . 
LAUNCH 3WNG8YbPEEOl- R A I  OECLl I 1 V 1 PSI  1-ECCEN-SMA THE11 THE12 PERIH APHEL - P 3 I  
6WNGBY ARRIVE EPEE03 R A 3  OECLS I 3 V S PSI  3 ECCEN SMA THE13 THE14 PERIH APHEL PSI  




4-6319.8 ,110 105.3 18.6 
4-6490 , 338  346.1 - 6 . 8  
4-6810 .164 263.0 -16.9 
1 2 . ~ 3  r . 1 4  4-29 
4-63i6.e .i40 91.6 2 0 . r  
4-6490 .3or 5 4 8 . 4  -10.1 
4-6820 . l e ?  266.9 - 1 1 . 1  
12.65 1.91 3.93 
- . e  .e68 
-2.2 1.319 
1 . 1  .665 
4.79 8.18 
. S I 1  1.010 
.6660 1.604A 
.840 1.592 
ee.8  ,526 
105.3 1.232 
104 .3  1.101 
6.018 13.1 
91.1 ,619 
- 3 . 5  
.I 
.4 











-4 .4  108.10 








-4 .e  io1.40 
63.4 
18.1 
85 .1  
3.45 
8 1 . 8  
80 .0  
83.5 





8 1 . 6  
8 1 . 3  
79.1 
85.2  i . r o  
- . 4  . E 6 1  90.9 . 251  ,191 182.1 441.4 ,591 .9980 103.S 1.235 -3.3 -13.2 315.8 -302 
-2.5 1 . 3 7 1  80.2  .396 1.130 35.2 113 .1  ,6830 1.518A 94.S .624 .9 - 2 0 . 6  238.2 -200 
1.8 -659 82.8 ,339 1.192 16S.5 438.1 -181 1.596 101.2 1.092 . 3  16.0 141.4 ,316 
4.26 1.61 4.28 14.14 2/1/2 13.9 5.0 31.0 .618 3 .655  13.2 L41.1 -3.1 108.90 1 .148  














[VAL DATE = 2446600 .(lo M 
.282 .190 161.2 441.9 
,299 1.212 113.6 425.9 
13.55 2 /1 /2  56.1 11.4 








. 3  
-3 .4  
* 8  
. 3  
t41.2 
24e.1  
4-8320.9 . 1 7 5  101.0 18.0 
4-8810 . 1 5 4  264.2 - i 6 . 2  
4-6318.9 . 141  93.1 20.4 
4-6soo .344 347.9 - 8 . 1  
11.92 r.19 4.35 
*-os00 ,310 341.9 -10.8 
4-6820 . i r 5  268.1 -11 .2  
ii.91 r . 8 4  s.91 
105.6 1.231 
94.1 ,616 






.256 ,194 113.0  443.2 ,591 .99? 103.9 1.233 
-398 1.128 36.9 1 1 3 . 3  ,6790 1.5781 94.4 .623 
.Si? 1.202 169.5 432.0 .E21 1.583 lOS.4 1.096 
is.09 2 / m  1 4 . 3  8.2 31.1 . w r  3 . r ~  13.1 
4-6150 4-6311.9 .139 81.4 20.q 
4-6315.9 4-6500 -302 348.0 -11.41 
12.41 8.21  3.93 
4-6100 4-6830 .zoi  2rz.s  -17.9 
4-6130 4-6322.3 -182 109.2 17.2 -1.1 .E66 82.3 .288 ,789  160.0 449.0 , 561  1.016 106.0 1.230 -3.6 -12.1 322.1 . S 5 2  
4-6322.5 4-6510 -312 348.3 -8.3 -2 .2  1 . 3 1 1  1 7 . 0  .409 1.108 46.5 119.1 .6540 1.559A 90.6 ,816 .4 -21.5 250.9 -190 
4-6510 ~ - 6 8 1 0  ,144  284 .1  -15.4 1.e .e76 80.e .ego i.209 111.0 424.4 .as8 1.559 103.1 i.099 . i  10.3 i z 8 . i  . e s t  
ii.52 1.49 4.45 4.03 1.42 3.04 1 3 . 3 1  z / i /z  65.5 12.2 26.0 .485 4.439 13.5 ~ 4 3 . 1  -8.4 ioz.10 i.66r 
. m e  ,193 i1z.e 4 4 5 . 1  
,306 i.ige 172.1 430.3 
,395 1.111 38.3 118.3 
13.15 2/1/2 63.2 9.0 
,143 94.6 19.9 
,164 269.9 -16.5 
11.35 7 . 4 1  3 .91  































7 . 3 1  
r . 3 2  






















,588 ,998 104.0 
,6160 1.519A 91.1 
.E32 1.564 104.6 
30.0 .616 3.858 
,6810 1.559A 91.2 
30.9 .652 3.158 
.595 1.0060 103.1 
,8190 1.559A 91.2 
, 7 6 6  1.589 108.3 
AR 1986) - 
. 552  1.022 106.1  
.595 .we0 103.6 
.eo1 1 . 5 1 5  106.3 
29.8 3.883 
.e460 1 . 5 4 8  8 r . 4  . e a  1 . ~ 4 6 0  102.6 
24.1 4.612 
.624 ,9960 101.6 
.1170 1.546 89.0 
.e41  1 . 5 4 1  104.0 
54.3 ,804 2.192 
t . 2 3 3  -3 .4  -13.0 3 1 1 . 3  
,624 - 8  -20.3 L53 .6  
13.0 L41.8 -4.0 106.10 
1 . o ~  .i 1 1 . 4  135 .2  
,312 
. I 8 6  
















.140 82.8 20.3 
.304 348.0  - 1 1 . 1  
. i er  214.4 -11.4 
ii.81 7.~9 3.93 
.153 1 5 . 6  19.1 
. 301  347.9 -11.3 
-214 218.3 -18.1 
$2.61 8.69 4 .08  
.e52 .791 182.0 441.8 
,392 1.120 36.3 '178.1  
.325 1.181 168.5 436.2 
14.22 2/1/2 6 2 . 1  6 . 0  
.211 .EO1 190.6 441.3 
.349 1.118 164.5 442.3 
14.81 2/1/2 62.9 3.0 
VAL DATE : 2446520 ( 3 0  M 
.411 1.091 49.4 183.7 
.282 1.208 180.8 423.0 
13.21 2/1/2 1 5 . S  13.0 
.393 i.1~9 3 1 . 1  118.2 
.e98 . re1  is8.s 450.6 
1.235 - 3 . 3  -13.1 518.4 
.625 1.0 -19.9 2 5 4 . 2  
1.090 . I  15.3 142.2 
13.1  L41.6 -2.6 108.40 
.625 -9 -20.1 253.9 
1.081 -1 12.9 149.L 
12.6 L42.2 -2.3 108.90 













4-691 7 . 1  
4-O¶LO 


















,136 264 .1  

















-1 .r  
-11 .1  
-11.5 








- 1 . r  
1 . ~ 3 0  - 3 . 1  - 1 9 . 9  
.619 . 2  -21.2 
1.098 -.1 10.4 
14.1 215.3 -9.8 
1.241 -3.6 -18.5 
.641 6.3 - . I  
1.094 -.l 16.5 
43.5 LBO.3 2 5 . 5  
324.6 








-2 .1  1 .312 
1.9 ,610 
3.11 7.11 
m 3 . r  





1 0 1 . 3  
3 . 9 4 1  
l O 2 . L  
8 6 . 5  
100.1 










. E 4 6  
43 .6  
i .err 
-- 
i . o o r  
- 3 . 3  -12.9 
1.0 -19.1 
-.1 14.4 
L4C.5 - 2 . 0  
-5 .c  -1L.4 
.e -19.3 
-.I 1 t . O  
L4S.O -1.6 - 
- 3 . 4  - 1 4 . 9  
esi.o t r . 7  
6.3 . 8  











~ 4 9 . 6  
c5i.o 
.ice 1 1 . 0  
.soe 340.4 
.199 280.1 













6 1 . 1  25.9 
312.9 -40.9 
ero.0 -24 .8  






1 .541  
1.531 
. $ E l  
1 .OO60 
1.538 
1.135 . rso 
.9910 











104 9 5 
103 .4  
4.086 
1OL.L 




85 .5  
104.0 





e5 .4  
1 .239  
,646 
P.093 




l t . 1  












'-3.5 6.L - 1 5 . 5  .O 
- . L  15.6 
251.6 L8.8 
301 . 9  
251 * 7 
1 3 6 . 4  
129.90 
320.3 











L 4 l . t  
150.6 
lO?.bD 
i o r m  
. t i e  
















. i r t  
.ere 




-3.4 -12 .6  
t 4 4 . 0  -4.2 
-3.7 -15.9 
0.6 1.3 -.c 13.5 
. I  -19.1 
- . t  11.6 
LIS.O tr.9 
- 3 . 3  - i t . ?  
- .e  13.5 
t 4 1 . 1  -1 .0  





180.L 443 .0  ,391 
30.0  107.1 ' .E110 
1 1 5 . 3  432.8 ,821 
01.3 7.0 80.6 
100.0 442.L .59L 
110.0 430.1 ,190 
6 i .4  9.0 89.1 
30.4  io?.^ .or60 
- .8  ,864 90.1 
- t . 7  1.311 19.0 
1 .9  . a m  o8.0 
8.w 7 . o ~  8.41 
- . I  ,061 08.1 
-8.7 1.311 7S.5 




-8.1 - i t m e  
- .e  11.1 
844.1  -1.0 
.s -10.1 
182 
aiopovcn T I M E  = o 0113 1900 OUTBOUND SWINGBY MI58ION DURATtON = 6dO D A I S  
MARS A R R I V A L  DATE * 2446540 
l a  APR 1908 
R A l  '-DECci- 
RA3 DECL3 
R A S  OECLS 
.-. AERO OVhc_- 
73.0  2 4 . 8  
312 .3  - 3 9 . 2  
260 .0  -13 .7  
6 . 7 2  3 . 8 5  
- - -. -  . 
LAUNCH SUNGBY-bPEE01 
SUNCOV LRRlVE 8PEED3 
DEPART RETURN SPEEDS 
PROP- 
4 - 6 1 4 0  4-6308.4  .132 
4-6306.4 4-6540 .205 
4 - 6 5 4 0  4-6020 ,136  
10.48 
4-6110 4-6321.9 . 1 5 4  
4-6321.9 4-6540 .329 
4 - 6 5 4 0  4-6020 ,150  
10.66  
4-6150 4-6308.2  .144 
4-6300.2  4-6540 .287 
4-6540 4-6030 . 1 5 1  
10.05  
4-6110 4-6319.7  
4-6319.7 4-6540 
4 - 6 S 4 0  4-6030 
4-6160 4-6307.6 




4 -6540  4-6040 
-- - 
4-81 ro 4-6320.0 
4-6320.9 4-0540 
4-6540 4-6050 
103.4 1 7 . 4  
350 .0  - 9 . 9  
260 .0  -13 .7  
6 .97  4 .10 
64 .0  2 5 . 7  
352 .3  - 4 0 . 2  
275 .7  - 1 5 . 1  
7.17 3 . 9 0  
. 141  8 9 . 0  10.8 
. 3 l 2  350 .5  - 1 1 . 8  
, 1 5 1  271.7  -15 .1  
10.76 7.14 3 .95  
,171 5 8 . 9  22.8 
.296 3 5 2 . 3  -43 .7  
. l 7 1  201.0 -16 .1  
11.70 7 . 8 9  4 . 2 9  
. 1 5 0  0 0 . 9  10 .7  
. a i 2  350 .5  -11.0 
. l 7 1  201.8 - 1 6 . 1  
11 .27  7.65 4.05 
a171 77.1 10.1 
.321 310.8 - 5 0 . 7  
- 1 9 1  2 0 7 . 2  -16.8 
1 2 . 0 9  0.44 4 . 3 0  
- -. _. - - 
I 1 V 1 PSI  rECCEN--I)MA - W E T 1  THET2-PERIH --APHEL-'PSI 2 V 2 1 L DECLL R A C  SPECUP 
I 3 V 3 PSI 3 ECCEN SMA THE13 WET4 PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  8PEEOI 
I 5 V 5 PSI  5 ECCEN $MA WETS THE16 PERIH APHEL PSI  6 V 4 I 6 OECLO R A O  SPEED6 
~ D V A  EVA D!-ER --TYPE_S_UN ,_8UN R-I(IPPA---A E INC --.RAP DECLP ETA CERIC 
. 3  ,876 9 0 . 3  ,238 -003 181.1 437.6  ,612  . 9 9 6 5 0 2 . 5 - i . 2 3 0  - 3 . 5  - 1 4 . 8  305 .3  .28S 
- 7 . 6  1.373 04.6 .SI8 1 .122  20.1 190.4 .7090 1.535 8 4 . 1  ,652 6 . 0  - 2  267.9  .%IO. 
2.0 .689 91.5 .e80 1.109 103.8 420.0 .e97 1.5210 102.9 1 .092  - . 4  1 4 . 5  136 .6  .E43 
3 .75  7.15 2.07  13 .23  2/1/2 0 7 . 3  11.5 4 7 . 7  ,741 2 .474  42 .2  253 .0  27 .7  l2 I .20  1 .092  
-1.0 .e02 81.7  -271 -789 168.3 4 4 6 . 6  -571  1.002 104.9  1 .250  - 3 . 4  -12.4 322.6  *329 
- 2 . 4  1.369 70 .3  .396 1.102 42 .7  191.2 ,8450 1 ,539  82.0 ,040 .6 - 1 8 . 9  2 4 0 . 0  . l I 5  
2 .0  .689 9 1 . 1  .280 1.109 183.0 426 .0  ,017  1.5210 102.9 1.092 - . 4  14.5 1 3 6 . 6  ,243  X. 
.4 ,877 9 3 . 3  .241 .BO8 190.4 436 .6  .613  1 .0030 102.5 1.210 - 3 . 5  - 1 5 . 0  3 0 5 . 5  .287  
1 . 9  .683 0 9 . 6  .292 1.177 179.1 431.5 .034 1.120 104.2 1.007 - . 4  12.5  1 4 4 . d  .261 
-.0 . e 6 3  89 .7  
- 2 . 7  1 .370  79.4 
1 . 9  .683 09 .6  
3 . 6 2  7 .02  3 . 1 9  
.I .a01 9 6 . 5  
-8.6 1.373 81.0 
1 .9  .677 8 7 . 5  
3.08 7.20 3.60 
-.0 . e63  9 2 . 0  
- 2 . T  1.370 79 .4  
1 . 9  ,677 8 7 . 5  
3 . 6 2  7 . 0 2  3.00 
- .9 . e64  95.6  
-2 .5  1 .370  7 8 . 8  
1.0 .671 05.1 
8 . 6 6  7 . 0 6  4 .13  
MAR0 ARR 
3.69  7.09 2 . 8 7  13 .23  211/2 91.4 11.5 27.7  .ssa 4.174 12.0 245.7  - 5 . 0  i 0 3 . e ~  i . m  
- 7 . 0  1 .373  84.7  ,368 i .122 i 9 . 0  190.4 . 7 0 9 ~  1 .131  0 4 . 1  .as2 0.2 .e z4e.o . L I P  
3 . 7 s  7 .18  3 .19  ~ 3 . 5 3  2/1/2 0 7 . 3  0 . 7  4 7 . 7  .729 2 .472  4 3 . 4  254.0 20.5 127.90 1 .014  
-- 
,250 .793  179.0 443 .8  ,508 .998 
.390 1 .107  38.0 191.0 ,0750 1.530 
.292 1 .177  179.1 431.5 .e34 1 .520  
13.53 2/1/2 90.4  8 . 7  2 9 . 4  ,619 
.250 ,817 200.2 435.1 .612  1.0210 
.367 1 . 1 2 3  18 .9  190.4 .7110 1.535 
,307 1 . 1 6 6  174 .4  436 .9  .e00 1.523 
13 .89  2/1/2 8 7 . 3  5.9 49.1  .685 
.260 .797 107.9 442.9 -590  1.0040 
.390 1.107 30.9  191 .0  ,0710 1 .130  
.307 1 .106  174.4 438 .9  .BO8 1.523 
13 .89  2/1/2 90.4  5.9 20.9 -610 
.269 .e02 195.8  442.8 ,166  1.0170 
.393 1.104 40.9 191.1 .e700 1.519 
.326 1 . 1 5 5  169.8 442 .3  .779 1.532 
14.34 2/1/2 90.9 3 . 3  L 7 . 2  .504 
!VAL DATE 3 2416510 (29 APR 1988) - 
104.0  
8 3 . 1  
1 0 4 . 2  
3.942 
102.9  




8 3 . 1  
105 .8  
4.006 
104. 1 
0 3 . 0  
107 .2  
4 . 2 5 7  








5 .235  
,642  
1.001 
1 2 . 3  
1 .239  
,641 
1 .076  
1 1 . 1  
__- 
- 3 . 2  
.9 - .4 
245 .1  
- 3 . 6  
7 . 0  - .4 
256.9  
-3 .1  
.9  - .4 
245.6  
-1.9 
. 7  
- . 4  
2 4 6 . 7  -  
-12 .5  320 .4  -312  
- 1 7 . 0  241 .2  , l I 2  
1 2 . 5  1 4 4 . 1  ,261 
-1 .4  106.00 1.821 
- 1 9 . 1  305.1  
3 . 5  246.5 
10.2 . o * . e  
31 .2  129.50 
-12.0 320.9  
-17 .6  241.2 
10.2 1 5 1 ~ 2  
-18.4 240.5 
-.I 107.30 
-10.9 322.9  
7 . 7  1 1 0 . 3  
- . 5  106.50 -- -__ - - . - 
4-6130 4-6dlO.6 -139  01.4 2 4 . 1  . I  .075 06.8 .e47 ,799 170 .2  440.4 ,602 .OB7 103.2  1.235 - 3 . 4  - 1 3 . 8  307 .6  . 2 9 I  
4-0310.1 4-0550 e297 352.4 -40.1 -8.1 1.373 84.0 .370 1.12U 22.4 194.3  .IO60 1 .535  01.9 ,660 6 . 4  1.9 2 4 4 . 9 .  -103 
4-6550 4-6010 ,120 258.3  -10.0 2 . 3  .704 9 4 . 6  .e68  1.201 1 9 2 . 9  4 1 9 . 8  .e81 1.5210 101.4 1 .097  -.e 14 .6  129.9  .22P 
10.30  6.51 3.92 5 . 8 0  7 .27  2 .50  12.91 2/1/2 9 5 . 4  15.4 4 7 . 1  ,600 2.503 44 .4  t 5 6 . 1  30.4 125.60 1.021 
4-6140 4-6311.0 .133 79.9  9 3 . 5  . I  . e73  8 9 . 5  .243 .e00 178.5 4 3 9 . 3  .600 .995 102.9 1.230 - 3 . 4  -14 .2  300 .7  .292  
4-6311.0 4-6550  ,292 352.5  - 3 7 . 0  -7 .5  1 .373  0 3 . 0  ,370 1.120 2 3 . 0  1 9 4 . 4  .YO50  1 .535  01.8 ,659 5 .6  .O 244.4  e l 0 0  
4 - 6 5 5 0  4-6020 . I 3 0  2 6 6 . 6  -12.4 2 . 1  .e97 9 3 . 0  ,214 1.108 188.0 4 2 4 . 9  ,863  1.5130 102.S 1.091 - . 7  1 3 . 3  137 .2  , 2 3 6  
10 .43  6 . 6 2  3 . 0 6  3.81 7.21 2 .75  1 3 . 1 2  2/1/2 9 5 . 6  12.4 45 .2  .707 2 . 6 0 0  4 1 . 6  254 .7  20.3 124.80 1 . 1 3 1  
4-6140 4-6324.2 ,103 107.7 1 6 . 1  -1 .2  .e60  84.8 .279 . I 0 7  1 6 6 . 2  448.2 .167 1 .006  105 .4  -3.4 -12.1 3 2 5 . 5  .339 
4-6324.2 4-6150 .339 352 .7  -8.9 -2.3 1.389 77 .6  .401 1.100 4 4 . 8  194.9 .6600 1.541 80.4 .4 - 1 9 . 0  2 3 6 . 3  ,101 
4-6550 4-6020 ,130 266 .6  -12.4 2.1 .e97 9 3 . 0  ,274 1.188 188.0 424.9 . e 8 3  1.5130 102.5 - . 7  1 3 . 3  137 .2  .e50 
m . 7 7  6 . 9 5  4.20 3.82 7.22  2 . 7 5  i 3 . i ~  2/1/2 100.0 12.4 2 0 . 9  .IPZ 4.zga  2 4 7 . 9  -6 .7  102.20 1 . 7 2 1  
4-6150 4-6311.0 ,141  7 0 . 0  2 2 . 7  - 1  . e73  9 2 . 4  ,244 .e04 107.6  430.4 ,008 1.0000 102.0 1 -3 .4  -14.3 3 0 9 . 2  .OB2 
4-6sii.o 4-asso . t 9 2  3 ~ 2 . 5  -37 .7  - 7 . 1  1 .373  0 3 . 0  .370 1.120 23.0 294.4 . I O B O  1.531 0 i . a  1 5 .0  . I  244 .5  . % B O  
4-0550 4-6030 .142 2 7 4 . 3  -14.L 2.0 .690 9 1 . 2  .e83  1 . 1 7 5  103.1 430 .2  ,042  1.5080 103.1 t - . 6  11.5 1 4 4 . 4  .e31  
10.77  6 . 9 0  3 .95  3.01 7.21 3 .01  13.37 2/1/2 9 5 . 0  9 . 5  4 4 . 9  .IO0 2.019 I 2¶5.1 2 0 . 6  125.10 1.142 
1.229 
.647 
1 .091  





4-6100 4-6321.2  .143  9 3 . 4  1 7 . 9  - . 9  .e61 0 9 . 1  .262 .791 177.4 444.0 e184 .990 104.3 1 . 2 3 t  -3.2 -12 .3  322.4 .110 
4-6321.2 4-6510 .310 312.1 - 1 1 . 3  -2.0 1 . 3 7 0  79.1 .392 1 .106  39 .9  194.8 e6720 1 .539  00.9 ~ 6 5 1  a 6  -17 .6  2 3 7 . 0  ,170 
4-6550 4-6030 - ,142  2 7 4 . 3  -14 .2  2 .0  .e90  9 1 . 2  ,205 1.175 183.1  430 .2  .e42 1.5000 103.7  1.000 - e 0  11 .5  144.4 e251 








4-6322.0 4 - 6 5 5 0  
4-6510 4-6650 
- ~ -  
4-6130 4 - 6 8 1 3 . 2  
4 - 6 3 1 S . L  4-6560 
4-6560 4-6810 
. le4 8 3 . 7  21.9 
,299 352 .4  -40 .1  
.159 201.4 - 1 5 . 4  
1 1 . 4 5  7.56 4 - 2 1  
. 1 4 9  03.7  10.1 
.314 352.1 -11.0 
-159 201.4 - 1 5 . 4  
,169 7 9 . 2  17.7 
.322 312.2 -10.6 
. I 8 0  2 0 l . 6  -16 .2  
1 1 - 8 1  6 . 0 7  4 . 2 7  
, 146  93.5  2 2 . 5  
.307 313.3 - 3 9 . 0  
.120 254 .0  - 0 . 1  
10.61 6 . 5 7  4 . 0 0  
11.10 1 - 3 9  4.04 
- - - - __  - _I___ 
. l  ,876 9 5 . 8  ,252 .e11 
-8 .2  1 .373  0 4 . 0  ,370 1.120 
1 . 9  .684 0 9 . 2  .296 1.163 
3.09 7.29 3 .35  13.60 2 /1 /2  
-.9 ,081 9 2 . 3  .e62  ,795 
1 . 9  .e64 0 9 . 2  .e96 1.163 
3 - 7 1  7 .11  3 . 3 5  13.68 2 / 1 / 2  
- 2 . 7  1.370 7 9 . 2  . 3 9 i  1 . m  
197.2  437.5 
22.2 194.3  
170 .2  435 .4  
9 1 . 4  6 . 9  
106.6 443 .6  
39.4 194.8 
, 1 7 8 . 2  435.4 
' 9 0 . 8  6 . 9  
-1 .0 .e02 9 1 . 3  ,270 ,799  194 .6  443.5 
- 2 . 1  1 .370  78.7 ,394 1.104 4 1 . 2  194.8 
1 . 8  .678 0 7 . 0  .312 1.112 l r 3 . 4  440.7 
5 .74  7.14 3 . 8 0  14 .05  &?/1/2 99.L 4 . 1  
r_- M A R 8  A R R I V A L  DATE = 2440580 ( 9 M 
-607 1 .0150  
-7060 1.535 
,019 1 .507  






-6690 1 . 5 4 0  
-792  1 . 5 1 2  
2 7 . 3  ,179 
AI 1988J - 
.194 ,999 
,7020 1 .!I38 
.e81 1.1190 
4 1 . 0  .e37 
103.1 
0 1 . 9  
104 .9  
2 .151  
104.2 
00.9 
104 .9  
4 .011 
1 0 4 . 0  
80.0  
106.3  
4 .240  
- . l  .073 08.0 -254  .797 107 .9  4 4 2 . 2  
- 0 . 3  1 .373  8 3 . 3  -373  1.120 2 4 . 8  190 .0  
4 . 0 4  7.43 2 . 1 7  1 t . 8 0  2/1/2 102.8 16.4 
2 .1  ,712  96.0 .264 1.202 197.4 4 i e . 8  
4-6140 4-631310 a136 8S.9 2P.2 - . 2  . e70  00.7 .248 . I97  176.0 4 4 1 . 0  ,599 .995 1 0 3 . 3  1 . 2 3 5  - 3 . 4  - 1 5 . 7  3 1 2 . 1  , 2 9 9  
4-6313-3  4-6160  a299 3 5 3 . 5  -36.4 - 7 . 1  1.375 8 3 . 1  ,374 1 .119  25.5 190 .0  ,7010 1.538 79 .0  .668 5 . 7  - e 4  241.6 
4-6560 4-6820 - 1 2 6  263.4  -11 .0  t . 3  ,705 9 4 . 5  .269 1.107 192.4 423 .9  .e67 1.1070 1 0 2 . 2  1.091 - a 9  1 2 . 0  l 5 r . 3  
10 .52  6.50 3 - 8 9  3 .91  7.34 2 . 6 8  13 .04  2/1/2 103.2 1 3 . 3  4 3 . 4  .672 2 .704  4 1 . 1  L56.7 28 .0  102.80 8 . 1 ' 5  
103.7  
7 9 . 9  
1 0 1 . 2  
2 .579  
1 .243  -3 .5  -14 .1  300.9  
.660 ' 6 . 5  2 . 3  2 4 5 . 0  
1.080 - . 6  9 . 3  151 .7  
4 5 . S  t 5 7 . 7  31 .4  126 .60  
1.234 -3 .1  -11 .8  322.6  
- 6 S l  - 9  -17 .4  2 3 7 . 9  
1.000 - * e  9 . 3  111 .7  
12.1 2 4 7 . 3  - .4 106.90 
1.237 - 2 . 9  - 1 0 . 7  3 2 4 . 5  
.e50 . I  -18.0 237.4 
1 . 0 7 1  -.8 6.8 150 .0  
11.0 240.3 - . 3  106.20 
._. -_ 
1.234 -3 .4  -13 .4  310 .6  
.660 6 . 5  2 .1  2 4 2 . 5  
1.097 - 1 . 1  1 2 . 9  129.9 










. l I ?  
,290  
1 . 0 7 6  - .- 
. ~ o r  
1190 
. e 1 9  
1.006 
4-6140 4-6527.L -176  113.0 1 4 . 4  - 1 . S  .e50 83.5  .291 .704 163.5 4 5 0 . 4  ,156 1.011 106 .2  1 .220  - 3 . 5  - 1 1 - I  5 2 @ . 3  
4-6327.L 4-6560 .315 311.3 - 7 . 4  -2 .0  1.369 78.7 , 401  1.099 47 .7  198.3 .6$10 1 . 1 4 6  70 .2  . O S 5  S O  -19 .5  2 3 5 . 5  -191  
4-6560 4-6020 ,126  263 .4  -11 .0  2 . 3  .705 9 4 . 5  .269 1.187 192 .1  423.9 .e67  1.1070 1 0 2 . 2  1.091 - . 9  12.0 137.3  ~ 2 3 1  
1 1 . 1 0  1 . 0 4  4 . 3 6  4 . 0 6  7.46 2.60 13.04 21112 107.0 13 .3  26.0 .470 4 . 4 5 2  1 3 . 7  250 .7  - 9 . 5  100.16 1.650 
4-6150 4-6313.0 .140 76.6  25 .0  - .2 .870 9 1 . 6  .248 .a00 184.8 440.1 .602 ,9990 1 0 3 . 2  1 .237  - 3 . 3  -13 .6  312 .7  
4-6313.0 4-6160 .297 353 .6  - 3 5 . 1  - 7 . 3  1 .313  03 .1  ,374 1.119 21.7  1 9 0 . 0  . I O 1 0  1.538 r9 .0  .6€0 5 . 5  -1.0 241.6 .le5 
4-1560 4-6830 .136 271.9 -13.1 2 .1  .690 9 2 . 8  .277 1.174 187 .3  429 .0  .e48 1.4990 103.2  1 .086  - a 0  1 0 . 3  1 4 4 . 7  
10.13 6.80 3 . 9 3  3 . 9 3  7.32 2.8? 13.25 2/1/2 103.2 10 .4  4 2 . 6  .680 2 . 7 1 0  40.2 L56.5 28 .3  122.10 1 .190  
4-61SO 4-6323.L ,146 9T.8 1 6 . 8  -1.1 ,059 00.4 ,260 .709 175.5 446 .0  .579 ,999  1 0 4 . 0  1 .230  - 3 . 2  - 1 L . O  325 .0  - 5 2 2  
4-6323.2 4-6160 ~ 3 2 2  354.2  -10.4 - 2 . 5  1.371 70 .7  .391 1 ,106  4 1 . 1  190.3 .6690 1 .543  70.8 .660 .6 -11 .9  235 .2  .184 
10.76 6.07  4.00 3 .89  7.29 2 .07  13.25 i? / l lZ  100.6 10.4 28.7  .570 4.040 12.0 t 4 9 . 0  - 3 . 1  105.00 1.759 
4-6160 4-6313.4 ~ 1 1 0  6 0 . 6  21.0 -.2 . e72  9 4 . 7  .LIS .e06 194.3  439 .2  .e02 1.0110 103.4 1.240 - 5 . 3  - 1 3 . 3  312 .7  e302 
4-6313-4 4-0560 -502 353.4 -37 .8  -7 .8  1 .373  0 3 . 2  ,373 1.120 2S.2 198.0 ,7020 1 .130  79 .0  .660 6 . 1  -0  242.1 ,188 
* - 6 $ 0 O  4-6040 .149 279 .9  -14.6 1 . 9  ,491 90.9 ,287 1.161 182.3  434.1 .e27  1.4950 104.4  1.000 -.e 0.2 1 5 2 . 0  -259  
11.20 7.28 4.15 3.96 7.30 3 .14  13 .J1  2/1/2 103.0 7 . 8  4 3 . 6  ,619 2.094 4 3 . 3  250 .7  30 .9  123.00 1 . 1 1 6  
4-6160 4-6322.S ~ 1 4 9  6 7 . 0  17 .4  -1.0 .e59 91.8  . P e l  ,793  181.0 444.6 .103 1.0020 104.4  1 .233  - 3 . 0  - 1 1 . 5  324.7 -310  
4-63tL. l  4-6560 ~ 3 1 8  354.1 -11.1 -e.6 1.371 7 9 . 0  ,393 1.107 40.1 196.2  ,0720 1.143 70 .9  -660 e 7  -17.4 235.5 a163 
4-6100 4-6040 -149 279.9 -14.6 1 . 9  .OS1 $0.9 .267 1.161 182.3 434.1 .827 1.4950 $ 0 4 . 4  1,080 -.a 0 .2  1 5 2 . 0  .2S9 
11.04 7.17  4 .03 3.87 7 . 2 7  3 .14  13.51 2/1/2 106.4 7 .0  L0,8 .596 4.020 11.7 t 4 9 . 2  -.0 106.30 1.001 
4-6110 4-6323.4 -107  81.7 1 7 . 2  -1 .2  ,660 9 4 . 8  .L71 ,797 193 .2  444 .1  .S01 1.0130 104.7  1 .236  - t . 0  -10.5 326.3  -324 
4-6823.4 4-6560 a824 354.2  -10.2 -E.$ 1.371 78 .6  .396 1.100 41.5  198.d .6060 1 .543  78.0 .e59 6 6  -18.0 $35.1  -184 
4-W60 4-6850 a166 P07.1 -11 .1  1.8 *685 86.6 ,301 1.149 177.3  430.t ,804 1.495 101.6 1.074 - e 7  5 .8  159.5  e277 
4-8100 4-632S.2 a193 6O.S 1 6 . 9  - 1 . 4  .8SL 07.T ,884 *803 LO0.4 444.8 ,575 1.0310 101.4 1.240 - L e 5  - 9 - 0  329 .1  *3S6 
4-0325.2 4-6560 ,330 354 .6  -8 .8  -2.L 1 .370  77 .7  .401 1.105 44.4 198.5 .6800 1.S45 78.5 . e57  - 3  -18.0 234.4  ~ 1 8 7  
4-6500 4-6860 ~ 1 0 0  298.4 -16 .1  1 .7  ,679 e 6 . S  ,910 1,138 1TL-5 444.5  s77I 1.500 107.1 1.067 - . I  8.2 168.4 s t 9 9  
4-6560 4-0830 .is6 271.9  -13 .1  2.1 .698 9 2 . 8  ,277 1.174 187.3 429.0 .e40 1.4990 1 0 3 . 2  1.006 - . c  10.3  1 u . r  . e 4 4  
21.0s 7.75 4.24 3.90 7 .50  3 .51  18.82 LIWL 106.7  5.4 ~ 7 . 5  ,573 4 . m  10.7 em.2 - . a  IOS.ED i .ess 
1 c . s ~  0.53 4.50 8.07  7.87 mag i 4 . c ~  8/1/2 107.2  5.m z s . 5  . s t 7  4 .570  9.1 ~si.o - . a  s04.80 1.002 
183 
6TOPOVCP 1 I W C  s 0 DAY3 1966 OUTBOUND SWINGBY W13310N OURATlON I: 660 CAY9 
WARS ARRIVAL CATE = 2446370 - 19 W A Y  19Q6 
LAUNCH 3 W G B Y  (PEE01 R A I  OECLl 1 1 V I PSI -i-ECCEN- 3NA THE11 THET2 PERlH APHEL P S I  2 V 2 I 2 CECLP R A P  3PEfCP 
eWNG6Y ARRIVE 6PEECS R A S  OECL3 I 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEECI 
DEPART RETURN OPEEO5 R A 3  DECLS I 5 V 3 PSI  5 ECCEN SHA THE11 WET6 PERIH APHEL PSI  6 V 6 1 6 OECL6 R A 6  8PEEC6 
DVA EVA--DVO-EVR -TYPE_ SUN A SUN RAAP - A  E _ _  INC RAP CECLP ETA PCRIC 
- - - - . . - - __-- -_ 
--- WARS ARRIVAL DATE : 2416570 I19 WAY 
0 -.I .e71 85.0 .263 .194 163.7 444.0 .I 
9 -6.6 1.314 82.6 .s17 1. 
8 2 .0  .?el  97.3 .e63 1. 
9 4.27 7.61 2.63 12.64 2/ 
4-6140 4-6316.L .140 91.6 20.6 - . 4  .866 67.8 
4-631*.t 4-65*0 ~ 3 0 1  531.1 - 3 3 . 1  -7.6 1.374 62.6 
4-6sWl 4-6620 . I 2 3  259.4 -9.4 2.1 ,113 96.0 
4-6140 4-6331.# .ZOO 119.7 12.0 -2.0 -814 81.3 .311 ,780 159.7 433.7 ,531 I 
4-6331.6 4-6370 .361 338.9 -5.4 -1.6 1.368 13 .1  .420 1.096 12.3 201.5 -6360 1 
4-6170 4-6620 ,125 259.4 -9.4 2.5 .113 96.0 .267 1.188 197.0 423.1 .811 1.5050 102.0 1.091 -1.2 10.4 1 3 1 . 4  .22? 
11.81 7.36 4.69 4.45 1.84 2.67 12.99 2/1/2 114.9 14.2 24.6 .413 4.703 16.4 254.6 -13.9 97.00 1.130 
4-6110 4-6316.4 .140 82.1 20.4 - . I  . E 6 1  90.7 .P I2  .197 182.2 441.7 .596 .9960 103.3 1.233 - 3 . 3  -13.1 316.2 -303 
4-6316*4 4-6170 e303 353.3 -33.8 -7.1 1.374 82.4 ,378 1.120 27.9 201.4 .6970 1.343 78.0 -677 5.3 -2 .1  239.8 ,194 
* - W 7 0  4-6830 . I 3 1  268.3 -12.0 2.2 .IO6 94.4 ,213 1 .115  191.8 428.0 .833 1.4930 102.9 1.08s -1.1 9.1 144.8 . Z 3 9  
10.83 6 . I Z  3.93 4.11 1 . 5 1  L . 1 9  13.16 ell/&? 110.1 11.4 4 1 . 0  .653. 2.813 39.1 236.4 28.1 120.70 1 . 2 l i  
4-6150 4-6321.7 .151 1OS.1 13.4 -1.3 .E56 87.4 .e73 ,786 173.1 447.6 .311 1.000 101.1 1.229 -3.2 -11.7 328.2 ,331 
4-6325.7 4-6510 e331 316.7 -9.0 -2.2 1 .311  16.1 ,400 1.107 42.8 201.1 -6640 1 .530  76.9 -669 . 3  -16.7 233.6 , 1 9 5  
4-6570 4-6650 .131 268.5 -12.0 2.L ,106 94.4 .e73 1.115 191.8 428.0 ,853 1.4930 102.9 1.065 -1.1 9.1 144 .8  .e39 ' 
10.99 6.84 4.01 4.15 7.14 2.19 13.16 2/1/2 113.3 11.4 28.2 ,349 4.102 12.0 291.3 -3.5 103.50 1.704 
4-6160 4-6316.8 .154 14.1 20.0 - . I  .866 93.9 .E36 .802 191.4 440.8 .391 1.0010 103.6 l . 2 S 6  -3.2 - 1 2 . 7  316.4 -3Q6 
4-6316.3 4-6110 .SO6 313.2 -33.2 -1.4 1.314 82.3 ,371 1.120 27.6 201.4 -6970 1.543 18.0 .677 5.6 - t . P  240.0 e 1 9 5  
4-6110 4-6840 .141 277.3 -13.6 2.0 .699 92.6 .e81 1.160 186.6 433.0 .e34 1.4850 103.9 1.019 -1.0 7.1 112.3 - 2 5 1  
11.22 1.06 4.09 4.14 7.54 2.90 13.31 2/1/2 109.9 8.0 41.1 .642 2.821 41.2 239.9 30.2 121.10 1.169 
4-6160 4-6324.4 .149 91.2 16.3 -1.2 .e31 91.1 .961 -790 183.1 441.1 .119 1.0010 104.6 1.232 - 3 . 0  -11.3 327.2 ~ 3 2 2  
4-8324.4 4-6570 -322 356.4 -10.2 -2.4 1.372 76.7 ,396 1.109 40.9 201.3 -6690 1 549 71 1 670 -1 -18.0 234.0 -183 
4-6170 4-6640 .141 271.3 -13.8 2.0 .OS9 92.6 .281 1.160 186.6 433.0 ,634 1:4830 103:O 1:019' -1.0 1.1 112.3 .e51 
11.11 1.01 4.03 4.09 1.49 2.96 13.37 2/l/i? 113.2 8.6 28.8 .380 4.027 11.3 231.4 -2 .2  105.40 1.117 
4-6110 4-6315.0 . l o 3  66.6 19.6 -.I .a73 97.3 .e67 .811 201.1 439.9 .393 1.0260 104.1 $.e44 -3.1 -12.0 316.2 ,316 
4-6B70 4-6830 . 1 5 1  283.3 -14.9 1.6 .692 90.6 .291 1.147 181.4 437.9 .813 1.4010 101.0 1.013 -.9 4 .6  119.6 .e67 
11.96 1.13 4.43 4.23 7.65 3.27 13.63 2/1/2 109.3 6.4 43.6 .601 2.693 46.6 263.9 34.6 123.20 1.017 
4-6170 4-6323.1 .164 84.7 16.1 -1.3 .E38 94.2 .?,?e .194 191.1 445.3 .S78 1.0110 104.9 1.234 -2.6 -10.3 326.1 -328 
4-6325.1 4-6170 .326 336.6 -9.3 -2.3 1 .311  18.4 .398 1.100 41.9 201.1 .6610 1.549 71.0 .E70 .4 -18.4 233.8 e 1 9 4  
4-6170 4-6610 . I 3 3  283.3 -14.9 1.8 .692 90.6 $291 1.141 181.4 437.9 . e l3  1.4810 105.0 1.073 - .9  4.6 159.8 .e67 
11.60 1.48 4.21  4.12 7.51 3.21 13.63 2/ l /L 113.3 6.4 21.7 .364 4.178 10.3 232.3 -1.1 101.30 1 . 7 9 4  
4-6L80 4-6326.7 ,169 62.8 16.4 -1.3 .860 91.1 .e64 .BOO $98.8 441.4 .373 1.0270 105.1  1.236 -2.5 -6 .8  331.0 .338 
4-6326.7 4-6110 .339 351.0 -8.2 -2.1 1.311 17.6 .403 1.lOS 44.3 201.3 ,6600 1 . 3 5 1  76.7 .668 - 1  - 1 9 ~ 2  233.2 -197 
4-6570 4-6660 .174 292.6 -11.6 1 . 1  ,686 88.4 .305 1,136 176.3 442.8 ,189 1.482 106.3 1.086 -.9 2.2 186.6 .e85 
lL.39 8.20 4.54 4.19 7.18 3.61 13.91 2/1/2 113.1 4.4 23.7 ,324 4.496 6.8 253.6 - 1 . 3  104.30 1.832 - --- UARI ARRIVAL DATE : 2446580 (29 WAY 19661 ~ 
4-6140 4-63iO.7 .143 91.0 19.3 -.7 .E65 86.9 .E61 .I92 111.2 444.4 ,583 .999 104.2 1.232 -3.4 -12.6 318.6 .a16 
4-6316.7 4-6560 .318 357.L -35.6 -7.8 1.375 82.0 ,381 1.122 29.2 L04.6 .6940 1 . 1 5 1  16.4 .681 3.9 -1.2 239,s . P O I  
4-6560 4-6620 . I23 213 .1  -7.1 2.7 .723 91 .3  .266 1.190 201.8 422.4 -874  1.1010 101.6 1.092 -1.6 6.6 137.2 .e26 
11-10 6.73 3.99 4.43 7.82 2.13 12.91 L / l / 2  115.6 15.4 41.1 .601 2.821 41 .1  262.4 30.6 120.10 1.094 
4-6150 4-6319.0 .141  86.4 19.1 -.7 .e64 09.9 .E37 .794 179.6 443.4 .590 .997 103.9 1.231 -3.C -1L.8 319.6 .310 
4-6319.0 4-6580 ,310 331 .1  -32.6 -1 .1  1.315 61.9 .382 1.122 2 9 . 1  204.6 ,6940 1.151 18.3 ,681 5 .2  -3.1 236.9 .204 
4-6580 4-6630 .is0 264.3 -10.0 2.4 .115 95.9 .e10 1.174 196.3 427.0 . E 5 1  1.4910 102.1  1.086 -1.3 7.7 144.9 .e31 
11.06 6.72 3.94 4.36 7.76 2.71 13.11 2/1 /2  116.1 12.4 40.1 .626 2.920 38 .3  260.6 26.2 119.20 1.202 
10.16 6.61 3.93 4.16 1 . 5 s  2.67 1/2  109.9 14 .2  42.2 
4-63i3 .0  4-6510 .si6 314.1 -39 .3  -8.4 1.314 82.1 .ST? i.m 26.0 901.4 .e990 1.143 18.0 .e17 6.6 1.6 240.9 .zoo 
4-6150 4-6528.6 . 1 1 B  109.3 13.7 -1.6 
4-6321.. 4-8580 ,343 319.0 -1.0 -1.6 
4-6580 4-6810 .130 264.3 -10.6 L.4 
11.39 6.92 4.13 4.47 
4-6160 4-6319.0 .151  1 9 . 1  
4-6319.0 4-6560 .311 3 5 1 . 4  
4-6160 4-6840 .137 2T3 .1  
1 1 - 3 2  6.95 
4-6160 4-6323.7 .149 96.3 
4 - 8 3 2 6 . 1  4-6560 .328 359.2 
4-6560 4-6040 .137 273 .1  





1 5 . 3  -1 .4 
- 0 . 6  -0 .1  
-11.0 2.1 
4.04 4.30 
4-6170 4-6316.7 . I 1 6  1 3 . 3  
4-6316.7 4-6580 ,319 3 3 1 . 1  
4-6180 4-6650 - 1 4 7  262.7 
11 .91  7.46 
4-6170 4 -6327 .0  ,182 80 .1  
4 - 6 3 2 7 . 0  4-6160 ,329  319.3 
4-3160 4-6810 , 1 4 1  262.7 
11 .61  7.20 
.833 66.2 .262 -183  110.3 449.6 .362 1.003 105.7 1.221 -3.3 - l l . S  332.0 .342 
,372 17.4 -406 1.108 4 1 . 1  204.4 ,6180 1 . 3 5 9  13 .1  .678 -.L -20.0 232.0 .PO9 
.715 95.9 .210 1.174 196.5 4Z1 .2  .e37 1.4910 102.1 1.086 -1.1 7.7 144.9 .e35 
1 .86  2 .11  13.11 2/1/2 119.4 l 2 . 4  21.7 -513  4.114 13.1 L34 .3  -9.0 101.60 1.627 
- 6 8 1  93.0 .e39 .796 188.6 442.4 ,191 1.0040 103.9 1.236 -3 .1  -12.1 320.0 .311  
. 3 1 5  61.9 e382 1.122 29.6 204.6 .6940 1 . 5 3 1  16.5 ,681 5.3 - 2 . 9  239.0 .e05 
,701 94.2  -216 1.160 191.2 432.0 .840 1.1190 103.6 1.019 -1.2 6.0 1 5 2 . 4  . e 4 6  
1.16 2.69 13.28 Z / l / Z  116.1 9 . 1  40.1 .623 2 . 9 1 1  39 .4  261.6 29.4 119.50 1 .195  
.E14 90.3 ,271 .161 160.8 441.1  -573 1.0000 103.0 1.230 - 3 . 0  -11.0 330.2 .a26 
.373 78.3 ,401 1.111 42.0 204.5 ,6660 1.557 11 .4  .660 . 2  -19.1 233.4 .PO5 
.707 94.2 .e16 1.160 191.2 432.0 .640 1.4190 103.6 1.019 -1.2 6.0 f 3 L . 4  , 2 4 6  
1.77 2.39 13.26 L/l/2 119.0 9 . 1  28.7 .330 4.034 1 i . l  253.9 -4.7 104.20 1.700 
18.9  - . I  .E66 96.4 
- 3 6 . 3  - 8 . 0  1.373 62.1  
- 1 4 . 4  1.9 . r o o  92.3 
4 .38  4 . 4 5  1 . 6 3  3 .10  
1 5 . 1  - 1 . 5  . e 5 5  93.5 
-8.4 -2 .0  1.372 78.P 
- 1 4 . 4  1.9 .700 92.3 
4 .16  4 .39  7.78 3.10 
4-6100 4-6321.3 ,161 8 5 . 3  11.6 
4 -6180  4-6060 .18E 291.1 -11.2 
12.34 I .66  4 . 4 8  
4 - r s e s . a  4 - 6 ~ 6 0  . s 4 0  359.7 -7.2 
-- 
4-6140 4-6321.3 . i 3 3  102.3 1 1 . 6  
4-6321.3 4-8590 ,323 319.6 -36.1 
4-6590 4-6620 .133 250.9 --).e 
11.11 6.95 4.03 
4-6130 4-6321.6 ,113 94.1 17.6 
4-6321.6 4-6590 .317 . l  -32.5 
4-6190 4-6830 .134 299.7 -9.5 
11.47 6 . 0 0  3 .91  
-1 .8  
-1.6 
1 . 7  
4.46 
- .9  
-6 .1  
3.1 
4.16 










, . 401  
1 .e84 
I 13 .49  
.EO6 
1.123 
1 .146  




2 /1 /2  
196.1 441.6 
29.1 204.6 
183.9 436 .1  





1.0210 104.3 1.241 
1.310 76.4 .681 
1.4720 104 .3  1 . 0 1 3  
.592 2 . 8 0 6  4 4 . 1  
1.0080 105.1 l . t?33 
1 , 3 1 1  11 .3  ,630 
1.4720 104.1  1.073 
, 3 5 4  4 . 1 4 0  10.0 
- 3 . 0  - 1 1 . 4  




. I  -19.3 
-1.1 3 . 8  
254 .6  - 3 . 3  
320.0 
2 3 9 . 7  
159.6 
121.00 
331 . O  




, 2 0 8  
.255 





. E 5 1  96.3 .e81 .191 191.0 446.4 .370 1.0240 105.6 1.233 - L . 4  -8.6 3 3 3 . 3  , 3 4 0  
1 .312  1 1 . 3  . I O 5  1.109 44 .6  204.4 .6590 1.518 1 5 . 1  .LIS - . l  -19.9 232.9 .?.OF 
.693 90.2 ,295 1.134 160.8 4 4 1 . 3  ,199 1.4690 105.6 1.066 -1.0 1.3 167.2 .274 
1 . 8 1  3.40 1 3 . 1 5  2/1/2 119.3 3.1 E6.2 ,519 4 . 4 1 1  b.1 233.1 -3.0 103.80 1.77,s 
- UARO ARRIVAL DATE : 2446390 I 0 JUN 1900) - - 
.e63 36.0 .269 .789 168.8 446.2 , 5 1 1  1.002 104.8 1.231 -3.4 -12.4 321.9 , 3 2 6  
1.376 81.6 .386 1.126 30.6 201.5 ,6920 1.560 1 4 . 9  ,697 6.2 -1.4 239.9 .e21  
.733 99.0 .261 1.194 206.9 421.7 .E73 1.3140 101.0 1.094 -Z.l 6.3 136.9 . e 2 7  
6.13 2.80 12.99 2/1/2 120.3 16.8 41.3 .364 2.634 43.0 t66.1 31.9 119.30 1.034 
,661 89.0 .e62 .790 177.1 445.0 .183 .SO6 104.3 1.232 - 3 . 2  -12 .2  322.9 .317 
1.376 81.5 .368 1.121 31.0 201.5 .6910 1.560 74.8 ,691 5.3 -3.9 239.1 -217 
. I 2 4  97.5 .269 1.117 201.3 426.5 ,860 1.4930 102.8 1.087 -1.7 6.1 144.7 - 2 3 4  
6.06 2.63 13.09 2/1/2 121.2 13.3 39.6 .191 8.931 38.7 263.8 28.6 116.10 1.166 
4-6150 4-8332.4 116.5 11 .5  -1.9 .8SO 84.6 .e93 .I79 166.8 4112.1 .149 1.009 106.6 1.221 - 3 . 3  -11.0 336.6 ,360 
4-6332.4 4-6590 ,360 3.1 -4.6 -1.2 1.312 76.4 .413 1.109 48.1 201.1 .(I490 1.170 1 3 . 3  .687 - . I  -21.6 233.0 .e26  
4-6590 4-6630 -134 219.7 -9.1 2.6 . I 2 4  9l.5 .e69 1 .117  201.5 426.5 .860 1.4930 102.6 1.081 - 1 . 1  6.1 144.7 , 2 3 4  
12-01  7-15 4.32 4.69 8.27 2.83 13.09 2/1/2 124.5 13.5 21.1 .461 4.284 11.9 218.3 -13.6 99.20 1 . 3 1 7  
4-6160 4-6321.6 ,149 65.1 17.6 -1.0 e861 92.1 a263 ,794 166.0 444.0 e 1 8 1  1.0020 101.3 1.234 -3.1 -11.7 323.5 ,316 
4-6321.6 4-6590 ~ 3 1 6  . l  -31.6 -1.0 1.376 81.5 ,366 1.123 31.1 901.5 .6910 1.160 14.8 .697 5 . 1  -4.4 239.0 . E l 6  
4-6390 4-6640 ,136 L69.2 -12.1 2.2 ,716 91.6 ,273 1.161 196.0 431.1 ,844 1.4170 103.3 1,080 -1 .4  4 . 1  152.4 .242 
11.36 6.91 4.04 4.43 6.04 12.07 1 3 . 2 ~  wile 1 ~ 1 . ~  io.8 119.8 ,604 c.97a 36.3 eo3.s c6.s ii6.00 i.193 
4-6160 4-6329.4 .1SL 102.3 13.8 -1.6 .E51 89.3 .E77 ,163 118.1 446.6 ,560 1.001 101.4 1.226 - 3 . 0  -10.8 333.1 . S a 3  
4-6329.4 4-659D ,335 2.4 -6.4 -1.6 1.874 7Y.8 ,406 1.114 43.5 L07.3 ,6620 1.561 13.6 .690 -.4 -LO.O L33.7 .Lis 
4-6690 4-6640 ,136 L69.C -1L.1 t . L  ,116 95.8 .LIB 1.161 196.0 431.1 ,644 1.4170 103.3 1.080 -1.4 4.7 152.4 .24L 
15.61  0.94 . 4 . 0 ?  4 . l t  0.1; 8.87 13.LL @/WE lt4.1 10.9 LO.? . I 3 3  4.036 lt.8 EE6.8 - 8 . 0  1 O C . 1 0  1.624 
184 
(IIOPOVER T I H E  0 DAY8 
c-- .- 
LAUNCH 8WNGBY- 8PEEOl- R A 1  -0ECLl- 
BWNGBV A R R I V E  8CEEOS R A S  OECL3 
DEPART RETURN 8CEEO1 R A 1  OECL1 
4-6160 4-6324.1 
4-6324.L 4-6000  
4-.6600 4 -6640  
4-6160 4-633L.5 
4-(133r.1 4-aeoo 























l L . 4 9  
, l e t  
,829 
- 1 4 5  
lC.59 
l e .  71 
99.6 16.3 
3 . 0  -32 .9  
7 . 0 1  4 . 0 2  
90.7 16.6 
3.2 - 3 1 . 3  
264.4 -11.2 
6 .#7  4.03 
251.4 -8 .1 
109.1 11.9 
6.1 - 3 . 7  
L04.4 -11.2 






L l 4 . 2  -13.4 
? . l e  4 . 1 1  




7 .47  4 . 3 7  
105.6 14.7 




t 1 9 . B  -10.3 




C69.L - 1 L . B  
7.L4 4.16 
1988 OUTBOUND SWINGBY NISSION DURATION 6 8 0  O A Y S  
8 JUN 1 9 9 6  
H A R S  ARRIVAL D A T E  a e a w Q o  
. -  -. 
I 1 V 1 P S I  1 ECCEN SHA THE11 THE12 PERlH APHEL PSI  2 V 2 1 L OECLL R A C  SPEECE 
8 3 V 3 PSI 3 ECCEN SHA T H E T I  THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 R A 4  MPffO4 
I 5 V 3 f'81 3 ECCEN $MA W E T ¶  THE16 PERIH APHEL PSI  6 V 6 I 6 OECL6 R A 6  BCEEOO 
OVA EVA DWO EVR TYPE SUN A SUN R KAPPA - A  E INC R A P  OECLP ETA PtR IC  
-1.0 ,e53 9 1 . 0  .eoe ,793 195.0 447.1 ,560 i.ozoo 105.0 1.234 - 2 . 4  -e . *  sss.9 . s 4 e  
1 . 1  , 7 0 1  9 e . i  .e87 1.133 185.1 440.4 .eo8 1 . 4 5 ~ 0  iog.1 1.016 -1.2 . 3  161.4 .zo$ 
-1.1 1.573 77.4 ,409 1.113 44 .0  207.2 .656D 1.560 73 .6  .a90 - .1 -25.2 2 3 3 . 4  ,221 
4 .71  6.16 3-21 13.60 2 /1 /2  224.2 6 .4  26.7 ,113 4 . 3 2 6  9 . 2  LS6.6 - 5 . 6  101.10 1.70I 
MARS ARRIVAL DATE 3 2446600 (16 JUN 1966) --- - - 
-1 .4 .e14 90.3 
-7.2 1.379 e0.a 
-1.4 ,655 9 i .a  
-7 .3  1 . ~ 7 9  eo.# 
L.L .me 91.4 
1.56 0.74 a.01 
2.7 ,735 99.1 
6 .31  8.73 3.11 
1 . L I E  
I .a91 
.274 







INBOUND SW I NGBY 
4.9 
186 
WI63ION DURATION z 4 0 0  D A Y 5  
4 DEC 198E 
LAUNCH ARR1V~-SPEEOl R A t  -DECLl-I 1 - - -V  l -PSI  1ECCEN SWA THE11 THE12 PERIH APHEL P S I  2 - V  2 1 2 OECLD RA2 SPEECP 
D E P A R T  8WNWY 6PEED3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN 3WA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEED4 
8WNGBY RETURN OPEEOS R A 5  OECLS I 5 V 3 PSI 5 ECCEN SMA THE15 WET6 PERIH APHEL P31 0 V 0 1 0 OECLI R A 6  0PECC6 
- I - PROP AERO-OVL O V A  EVA--OVD-E_VR-_ TYPE-SUN A-3UN R KAPPA- __ - A  E INC RAP OECLP ETA P E R l C  
IITOPOVLR T1ME * 0 DAY8 1980 INBOUND SUSNGBY 
M A R #  ARRIVAL D A T E  z 2 4 4 ~ 5 0 0  
. .__ 
MARS ARRIVAL DATE 2447500 ( 4 OEC 1980) - 1- - 
4-7350 4-7500 -126 11.5 3.4 - .2 1.110 89.7 .251 1.357 1 .7  121.4 1.0170 1.697A 103.0 -794 -1.0 13 .2  106.4 ,140 
4-7500 4-7721.0 e244 70.4 29 .0  2.4 ,649 74 .1  ,461 1.050 159.4 289.0 -569A 1.543 69.4 1.354 -2 .1  - 5 . 5  2 1 4 . 4  * a 9 3  
4-7721.0 4-7830 ,491 224.7 - 7 . 9  -3.3 1.278 112 .1  .408 .e07 270.5 491.0 .513 1.2214 112.7 e928 5.1 11.4 0.6 - 4 1 1  
12.06 9.11 3.79 2.95 0.38  5.32 16.51 1 / 1 / 2  31.8 24.7 10.5 .e49 10.919 14.8 131.1 13.1 93.20 L.472 
4-7360 4-7100 ,134 5 . 7  1.1 - , l  1.112 07.9 .257 1.363 10.1 120.4 1.0130 1.7131 104.3 ,798 -1.8 13.3 107 .9  -145  
4-9300 4-7723.1 . 2 3 1  69 .0  30.4 2.0 .e57 75 .1  ,440 1.060 159.2 296.3 .598A 1.538 71.7 1.357 -2.4 -6 .9  217.3 -448  
4-7725.1 4-7840 - 4 4 6  2 3 1 . 0  - 8 . 3  -2.4 1.262 110.4 .374 .e43 271 .1  495.7 -528 1.158h 109.6 ~ 9 1 4  4 .7  1 8 - 6  15 .2  - 5 6 2  
11.93 8 .07  3.07 3.00  6.47 1.00 15.45 1/1/2 30.4 27.6 13.7 .299 8.412 7.1 133.9 -2.4 07 .20  8 . m  
4-7370 4-7500 .ill .2 - 1 . 1  -.l 1.112 85.9 .Po4 1.382 19.7 120.4 1.0030 1.721A 104.7 e 7 0 0  -1.8 13.5 108.4 - 1 5 1  
4-7500 4-7729.0 .221 6 7 . 6  32.0 3.2 .663 70.0 .423 1.077 159.1 302.5 .62lA 1.533 73.6 1.380 -2 .7  - 0 . 7  219.7 - 4 1 0  
4-7720.0 4 - 7 8 5 0  .410 236.9 -4 .4  - 1 . S  1.251 108.8 .343 .E25 271.7 500.1 . I 4 2  1.109A 106.7 -902 4 . 2  21.4 F l . 2  ,316 
11 .98  8.81 4.05 3.18 6.58 4.75 14.54 1/1/2 29 .8  31.2 1 7 . 7  .357 6 . 5 1 6  15 .8  t36 .7  -14.1 100.40 1.961) 
4-7330 4-7510 .125 l i . 7  0 . 2  . l  1.100 92 .3  $232  1.317 347.5 452.0 1.012 1.82% 101 .5  ,713 -1.9 11.0 96.0 , 1 1 5  
4-7510 4 -7713 .0  .269 73.3 2 7 . 1  1.8 ,613 73.2 ,516 1.020 162.7 274.6 .494A 1.547 63.7 1.343 -1 .6  - 3 . 3  209.6 .600 
4-7713.0 4-7610 .e00 212.3 -10 .2  -5 .2  1.317 118.4 ,497 .954 269.9 484.3 ,480 1.429A 119.7 e 9 7 8  6 . 0  8 .5  355.5 - 5 3 1  
12.22 9.74 3.70 2.48 3.90 5.96 19.34 1 / 1 / 2  44.9 19.8 7.5 ,167 t5.382 60.1 137.0 6 7 . 5  1)S.OL C.396 
4-7340 4-7510 a120 14.7 6 . 9  .l 1.103 91 .0  .e35 1.320 354.5 489.4 1.016 1.641A 102 .1  * 7 7 ?  -1 .9  11.2 102.3 e116 
4-7510 4-7717.7 .249 72.0 2 8 . 0  2.1 .626 74.6 .487 1,037 162.4 281.8 .532A 1.541 6 6 . 6  1.348 - 1 . 7  -4 .0  212.: - 5 4 5  
4-7711-7 4-7820 .545 219.4 - 9 . 4  - 4 . 3  1.297 114.3 .453 .909 270.1 487.3 ~ 4 9 7  1.320A 116.4 ,954 5 . 7  12.3 2.6 , 4 7 4  
11.76 9.21 3.74 2 . 5 5  5.97 5 .47  17.94 1/1/2 41 .4  21.8 0 .1  .202 14.106 42.6 132.4 41 .8  87.5L L . 6 5 2  
- - - - . MAR6 ARRIVAL OATE = 2447510 (14 OEC 1988) - 
4-I3SO 4-7510 ,121 9.B 4.7 
4 - 7 5 1 0  4-1722.1 .234 70.4 29.0 
4 - I 7 2 2 . 1  4-7630 .495 226.2 - 8 . 2  
11 .44  8.01 3.74 
4-7360 4-7510 -129 3 .9  2 . 1  
4-7510 4-7726.3 .221 68.8 30 .1  
4-7726.3 4 -7840  .451 232.5 -6.5 
11.28 8.57 3.82 
. l  1.105 
2 . 3  . I 3 6  
-3.4 1.279 
2 .63  6.04 
2 . 6  .644 
- 2 . S  1.265 
2.70 6.12 
.o 1.101 
89 .6  .e39 
, 75.9 .462 
132.3 . * I 3  
5 .07  18.69 
t 87 .9  .244 
76.9 .441 
110.4 -377 








1 /1 /2  








127.6 1.0170 1.656A 102.5 . I 8 0  - 1 . 9  
288.7 .566A 1.536 69.2 1.352 -1 .9  
490.7 .514 1.2361, 1 1 3 . 2  6934 5 .2  
24.2 1 0 . 0  .e45 11.509 20.6  133.7 
126.7 1.0130 1.667A 102.9 .I81 -1.9 
295.4 .595A 1.531 71.5 1.350 - 2 . 1  
494.5 .529 1.1691 110.1 .916 4 . 0  
26.9 12.9 ,295 0.929 6.7 136.3 
11.4 105.0 ,123 
-4 .6  218.7 . .495 
l S . 6  9.4 .419 
19.5 9 2 . 3 0  2.575 
11 .7  106.3. -127  
- 5 . 0  219.6 .411  
1 8 . 9  16.0 a 3 6 9  
2 . 5  9 t 1 . o ~  c . 3 4 3  
4-9370 4-7510 , 1 4 5  358.4 - .3  .O 1.106 85.9 ,250 1.337 2 0 . 1  127.0 1.0020 1.67EA 103.2 -780 -1.9 12.1 107.0 -131  
4-75iO 4-7730.1 . e l l  6 7 . 1  3 1 . 5  3 .0  ,651 77.8 .423 1.073 162.2 301.7 .619A 1.527 73.6 1.358 -2.3 - 7 . 4  2 2 1 . 9  .412 
4-7730.1 4-7850 .412 238.4 -4 .5  -1.6 1.254 108.8 .348 .830 272.3 498.9 a 5 4 3  1 . 1 1 7 A  107 .1  e906 4 . 3  21.7 22 .1  4 2 2  
11.30 8 . 5 1  4.00 2.79 6 . 2 0  4 .52  14.65 1/1/2 36.8 30.3 16.6 .353 6.915 11.7 139.1 -10.0 99.00 t .090 
4-7380 4-7510 .172 354.4 - 2 . 1  -0  1.104 83.6 .259 1 .326  31 .8  128.5 -9830 1.67OA 103.6 ,770 -1.9 12.8 106.3 , 1 3 7  
4-7510 4-7733.7 .203 8 5 . 4  3 3 . 0  3 .4  .657 78.4 .409 1.082 162.2 307.5 .639A 1.524 75.4 1.360 - 2 . 7  -9 .3 223.7 ,380  
4-7733.7 4-7660 .380 243.8 -2 .3  - . Y  1.244 107.4 .319 ,815 212.8 503.8 e 5 5 6  1 .07SA 104.2 .e96 3.8 24 .0  27.4 ,279 
1 1 . 5 5  8.65 4 .31  e.90 8 .31  4.34 13.83 1/1/2 37.4 34.7 21 .1  . 4 1 7  5 .413  20.3 141.7 -19.4 102.40 1 . 8 5 7  
4-7390 4-7510 .209 352.2 - 3 . 1  .O 1.101 81.0 .272 1.306 44.3 131.5 .9510 1.662A 104.0 -789 -1.8 13.7 104.3 -144 
4 - 7 5 1 0  4-7736.9 .198 63 .7  34.8 3.9 .66i 79.0 .398 1.088 162.3 312.7 .656A i . 5 2 1  77.0 1.362 - 3 . 1  -11.6 225.0 -553  
4-7736.9 4-7870 .353 2 4 8 . 6  .2 .O 1.237 106.2 .296 ,805 273.4 509.3 .567 1.043A 101.5 e886 3.4 25.9 31 .6  .e41  
12.00 9.04 4.82 3.05 6.45 4.22 13.19 1/1/2 39.2 40 .3  26.2 .484 4.407 e7.3 144.0 -26.0 1 0 4 . 3 0  1.647 
MAR3 ARRIVAL OATE = 2447520 (24 OEC 1988) - 
4-7330 4-7520 .122 16.4 11.3 .4 1.098 92.3 .226 1.307 347.6 497.5 1 .012  1.602A 100.4 ,761 -2.2 7.7 96 .0  -104  
4-7520 4-7714.0 .E60 73.2 2 7 . 1  1.8 -599  75.3 .519 1.014 165.4 273.4 .488A 1.540 6 3 . 3  1.341 -1.5 -2.9 211.8 e 6 0 7  
4-7714.0 4-7010 .e07 213.7 -10.6 -5.4 1.323 118.6 -503  .968 270.5 483.3 -481 1.455A 120.2 ,985 6 . 3  0 . 0  355.9 .543 
11.79 0 .49  3 .76  Z.30 1.72 5 . 7 4  t 9 . 6 0  l l l l 2  53.4 19.5 7 .9  . l o 3  54.487 76.4 148.4 74 .7  83.5L L . 1 9 6  
4-7340 4-7520 .117 13.4 9.3 .3  1.100 91 .0  .228 1.118 354.7 495.1 
4-7520 4-1710.7 ,241 7 1 . 5  27 .9  2 .0  ,612 78.7 -489 1.031 165.2 280.7 
4-7I18.V 4-7020 . 5 5 0  220.0 - 9 . 7  - 4 . 5  1 .301 114.4 ,158 ,918 271.1 486.3 
11.31 8.96 3 . 7 1  2.34 5.76 5 .26  18.15 1/1/2 49.4 21.4 
4-7350 4 -7520  .116 6 . 3  6 .8  -3 1.101 89.5 .231 1.322 2.6 133.5 
4-7520 4-7723.1 .225 69.6 20 .8  2 . 2  ,624 77.9 -463  1.046 165.2 287.9 
4 - I 7 2 3 . 1  4-7030 .499 227.5 - 0 . 4  -3 .5 1.283 112.4 -417 ,882 271.7 489.6 

















, 7 8 5  
1.348 
.960 





-2.1 6 . 6  99.9 .106 
- 1 . S  -3.1 215 .5  . S S O  
5.9 12 .7  3 .0  ,483  
138.0 49 .7  8 0 . 6 L  2 .591  
-2.0 9 .3  102.7 e109 
- 1 . 7  - 4 . 2  210.0 - 4 9 9  
5.4 10.2 9 .9  .427 
130.e L5.9 91.40 2 . 6 3 2  
4-7360 4 - 7 5 2 0  ,125 2 4 3 5 .3 1.102 07.8 .235 1.324 11.3 132.7 1.0130 1.635A 101 6 -2 .0  104 .4  . l i e  
4 - 7 5 2 0  4-7727.3 .e13 67:s 2917 2 .5  . 633  79.0 .441  1.059 185.3 294.7 ,592A 1 . 5 2 7  . 4 5 4  
4-7727.1 4 -7040  .454 133.8 -0 .7  -2 .6  1.268 110.5 ,300 , 0 5 5  272.3 493.5 ,530 1.18OA 110.5 .9 2 4 . 9  19.3 18.6 . ,375 
10.79 8 .85  3.16 2.44 S.88 4 .56  15.74 l l l / Z  4 4 . 8  26 .3  12.3 ,292 9.386 9 .5  136.5 7 .4  0 8 . 0 0  2.440 
7113 l::? -1 .0  - 5 . 1  221.0 
4-7370 4-7520 ,142 357.1 
4 - 7 5 2 0  4-7731.1 .e03 6 5 . 5  
4-7131.1 4 - 7 0 0  .414 239.7 
10 .19  6.29 
4-1380 4-7520 .168 353.3 
4-7520 4 - 7 7 3 4 . 6  ,196 0 3 . 5  
4 - 7 7 3 4 . 8  4-7660 ,381 245 .0  
11.01 8 . 4 2  
4 - 7 3 9 0  4-7520 .203 351 .5  
4-1520 4-7737.0 . l o 1  6 1 . 7  
4 - 7 7 3 7 . 8  4 - 7 6 7 0  . 5 5 3  249.0 
11.49 8.76 - -  
.I . 2  1.102 85 .9  .241 1.320 21.2 133.0 1.0020 1.638A 101.9 
30.0 2.0 ,640 79.8 ,423 1.070 165.4 301.1 ,617A 1 .525  73.4 
- 4 . 0  -1 .8 1 .256  108.9 -348  ,034 272.8 497.0 e544 1.125A 107.5 
3.05 2 .51  5.92 4.33 14.16 1 /1 /2  44.3 29.0 1 5 . 0  .350 7.284 
32 .0  3 .1  ,840 0 0 . 4  .409 1.079 185.6 308.9 e0301 1.520 75.3 
-2.3 - . 7  1.246 107.4 .320 . e l 9  273.4 502.6 . 5 5 7  1.081A 104.0 
4.26 2.59 6.00 4.16 13.93 l / 1 / 2  4 S . l  33.6 20 .1  - 4 1 5  5.733 
-2 .4  . 2  1.098 81.1 .262 1.289 4 4 . 8  137.5 .9510 1.627A 102.4 
3 3 . 3  3.4 -651  81.0 .393 1.086 165.0 312.1 a654A 1.510 76.9 
. 2  - 0  1.239 106.2 -297 ,807 273.0 508.3 ,560  1.047A 101.8 
~ 4 . 7 4  2.71 6.12 4.04 $3.25 ; l i t 2  47 .0  39.3 24 .0  .483 4 .854  
M A R 6  ARRIVAL DATE = 2447530 ( 3 J A N  1989) 
-1.3 .E 1.100 8 1 . 7  ,249 1.309 32.4 134.8 .@e30 1 . 8 3 ~ ~  102.1 
-- -~ 
.786 -1 .9  1 0 . 7  104.6 ,116 
1.357 - 2 . 0  -0 .3  2 2 3 . 9  . 4 1 4  
.eo9 4.3 20.0 22.0 ,326  
0 . 1  141.2 - 0 . 0  99.50 2.193 
,762 - 1 . 9  11.8 103.0 ,121 
i.3~0 - 2 . 1  - 7 . 7  t 2 5 . 6  , 3 o i  
~ 6 9 9  5 . 6  24 .3  2 6 . 4  e284 
1 6 . 5  143,9 - 1 5 . 7  102.00 1 . 9 6 3  
, 7 5 4  - 1 . 0  1 2 . 7  i o i . 8  ,127 
1.361 - 2 . 5  -9 .5 226.6 ,353 
,690 3.4 28 .0  3 2 . 1  ,244 
23.5 i i a . 4  -22.0 103.90 1 .761  
4-7320 4-7530 .132 14.6 19 .9  1 . 5  1.094 93.5 .221 1.290 340.7 505.1 1.005 1.575A 98 .7  , 7 4 7  -3 .3  - 1 . 1  0 7 . 6  - 0 9 9  
4-1530 4-7710.1 , 2 7 6  74.2 26.4 1 .6  .587 70.1 ,5S7 .989 168.4 284.8 ,4381 1.540 59 .7  1.331 - 1 . 8  - 2 . 1  109 .8  ,678 
12.23 10.00 3 - 6 5  2.23 5 . 6 5  6 ,15  (1.50 l / l l 2  68.3 17.5 9 .5  ,131 11.029 103.4 131.2 -76.4 63.0L 1.444 
4-7710.1 4-7600 . 6 7 8  207.5 -11.4 -0.5 1.355 119.2 ,561 1.055 270.5 479.7 ,463 1.646A 124.0 1.025 8.9 9 . 8  349 .0  e819 
4-7350 4 - 7 5 3 0  .121 14.9 15.6 .9 1.096 92.3 .222 1.300 347 .4  SO2.0  1.012 1.S88A 99.3 . 7 5 1  -2 .7  3 .2 .  9 2 . 6  ,097 
4-7530 4-7115.0 .251 72.3 2 7 . 0  1.8 .585 77.7 . I 2 2  1.009 168.2 272.3 .483A 1.536 63.0 1.359 -1.3 -2.5 213.6 a614 
4 - 1 7 1 5 . 0  4-7810 ,614 215.0 - 1 1 . 0  -5 .6  1.328 116.0 .509 .981 271.1 482.3 ,401  1.480A 120.0 ,992 8 . 6  9 . 5  358.2 ,553 
11.51 9.32 3 . 7 5  2.19 5.82 5.57 19.84 l / l / 2  82.5 19 .2  8 . 5  .160 13.477 82.4 105.8 79.8 83.4L 1.992 
4-7340 4 - 7 5 3 0  . l i s  12.1 12 .4  .I 1.097 91.0 .223 1.300 354.8 100.5 1.016 1.8001 99.7 . I 5 4  -2 .4  5 . 3  96.8 ,098 
4-7530 4-7719.6 .235 70.1 27.7 2.0 .600 79.1 .491 1.027 168.2 279.9 .523A 1.531 66.0 1.345 -1.4 -3.0 217.5 . 5 S 6  
4-7719.8 4-7820 -556 222.D -10.0 -4.7 1.305 114.5 .463 .928 2Y l .7  485.5 ,499 1.357A 117.3 ,966 6.1 13 .1  3 . 4  - 4 9 1  
10.99 8 .79  3.89 2.20 5.62 5.10 18.35 1 /1 /2  58.1 21 .1  8 .4  .195 13.707 1 7 . 4  139.7 56.6 85.8L 2.475 
4-7550 4-7530 - 1 1 5  7.2 9.0 .6 1.099 89.5 .226 1.313 2.8 138.9 1.0170 1.609A 100.1 . 7 5 0  -2 .2  6 .7  99.6 .099 
4-7530 4-7724.0 .e19 87 .7  28.4 2.2 .e12 00.3 .464 1.043 168.4 287.1 .559A 1.528 68 .7  1.350 -1.4 -3.6 2 2 0 . 7  -503 
4 - ? 7 2 4 * 0  4-7630 A 0 3  228.8 - 8 . 6  -3 .6 1.286 112.5 .420 ,889 272.2 488.7 , 5 1 5  1.263A 114.0 ,944 5.6 16.5 10.4 - 4 3 4  
10.64 8.42 3.69 2.22 5 . 6 5  4.73 17.03 1/1/2 54.9 23.2 9.5 .e37 12.108 32.8 138.6 32.1 90.60 2.637 
4-1380 4-7530 a123 1.3 5.4 .I 1,099  87.9 ,229 1.313 11.5 138.3 1.0130 1.614A 100.4 - 7 5 6  - 2 . 1  7.9 101.5 -101 
4-7530 4-7720.t  ,207 65.2 29 .1  2.4 ,622 81.3 .442 1.017 188.7 294.1 .59OA 1.524 71.1 1.353 -1.1 -4.3 L23.4 .457 
4 - 7 r 2 6 . L  4-7840 ,457 235.1  -6.9 -2.6 1.271 110.6 .383 .e60 272.8 492.5 .131 1.19OA 110.9 .926 5.0  19.6 17.2 e381 
10.45 8.20 3.78 2.26 3.68 4.44 15.87 1 /1 /2  53.0 25.8 11.9 -288 9.686 13.8 140.4 12.3 95 .40  t . 5 0 3  
4-7370 4-7530 ,139 358.1 2 . 1  .4 1.099 86.0 ,234 1.309 21.4 138.7 1.0020 1.610A 100.6 . I 5 4  -2.0 9.0 102.0 ,104 
4-7530 4-7732.0 .190 82.0 29.9 9.6 .630 82.1 .424 1.069 160.9 300.6 ,616A 1.522 73.3 1.357 -1.7 -5.3 225.6 ,416 
4-7732.0 4-7050 a418 240.9 -4 .7  -1.7 1.258 308.9 .350 .830 273.3 496.9 .545 1.132A 107.8 . * le  4.4 22.2 23.0 ~ 3 3 3  
4-7360 4-7530 ,164 352.7 -.e 4 1 .091  6 3 . 8  .PIE 1.298 3Z.5 140.2 .9830 1.612A 100.8 , 750  -1.9 10.3 101.0 ,106 
4-7530 4-773S.5 .191 60.6 30.0 2.8 . I 3 7  8Z.7 ,410 1.078 189.2 306.5 .037A 1.519 75.L 1.359 -1.0 -8.4 L27.2 .382 
10.64 8.27 4 . L l  Z.37 5.79 4 .01  14.00 W l l 2  53.L 33.0 10.3 .411  5 . S 5 0  18.P 145.8 -11.1 101.60 L . 0 4 1  
10.4) 0.14 3.92 e . 3 0  s . 7 ~  4 . ~ 2  14.08 i/m 52.5 20.9 15.2 ,347 7.543 6.4 i 4 s . i  - t . o  09.10 2.270 
4 - 7 m . o  4 - m o  .iw ~ 4 8 . 2  - 2 . 3  -.e i .240 107.4 ,321 . ~ L Z  173.0 501.8 . ~ s o  i.086~ 104.0 .sot 3.0 24.1 e 9 . t  .LOO 
187 
QT9P9VER T I M E  = 0 D A Y 3  1908 INBOUNO SWINGBY 
. -  
LAUNCH ARRIVE QPEEOl R A 1  OECLl I 1 V 1 -PS I  1 ECCEN SUA T H E T l  W E T 2  PERIH APHEL PSI P V 2 I L OECL2 R A P  3PCCOP 
DEPART SWNGDY 8PEEO3 R A S  OECLS I 3 V 3 PSI 3 ECCEN $MA THE13 THET4 PERIH APHEL PSI  4 V 4 I 1 OECL4 R A 4  QPEEC4 
QWNGBY RETURN QPEEOS R A 3  OECL5 I 5 V 5 PSI 5 ECCEN SUA THE75 THE16 PERIH APHEL PSI  6 V 6 1 6 OECL6 RAE 3PEEO6 
PROP AERO- OVL _ _ O V A  EYA OVO __EVR TYPE SUN A SUN R KAPPA - -  - A  E INC RAP OECLP ETA PCRIC 
MARS ARRIVAL DATE I 2447540 (13 JAN 1989) -----I - -- .. __ 
4-7310 4-7140 ,114 6.1 12.1 .9 
4-7540 4-rm.8 .21r 64.9 2r.s 2.1 erie*.e 4-roso . m r  229.0 -8.0 -3.8 




' 5.54 4.66 
1 1.097 81.0 
.dl2 83.9 
1.275 110.6 , 5.56 4.39 
4-r360 4-rsso . i e o  359.9 10.5 1.1 1.096 88.0 .222 1.303 11.0 ~ 8 . 3  1.0130 1.59eA o8.e .r37 - e . 5  1.0 64 .5  . O W  
4-rs50 4-rrz9.r ,206 58.2 2r.e 2.2 ,604 86.9 .445 1.059 i re . ;  e93.1 ,5871 1.530 ro .9  1.354 -1.1 -3.0 2L6.L . 46e  
4-7729.7 4-1840 . a 2  esr.1 -7.e -2.8 i . e r s  1io.r .386 .or0  2l3.l 490.9 ,532 i.eorA 111 .5  .933 5.2 eo.1 10.1 .39e  
10.24 8.10 3.14 e.06 1.40 4.45 18.09 %/ti2 10.4 24.8 11.6 .eee 9.8rs  e i . 6  143.8 e1.0 04.60 e . 5 0 1  
4-1360 4-?560 . l e0  359.4 14.0 1.4 1.098 08.1 e221 
4-7560 4-7730.3 .e l5  53.9 L 5 . 8  Z . 1  e599 90.3 ,448 
4-7730.5 4-1640 .464 L 3 8 . O  -7.3 -2.8 1.2?8 110.8 ~390 
10.39 8.3r  3.14 2.oe 1.45 4.83 16.19 
4 - 1 3 ~ ~  4-rx.o .i34 355.1 8 .5  1.2 1.095 86.3 .et$ 
4-rsso 4-7r34.1 .eo8 51.0 25.8 2.2 .609 60.0 .430 
4-rra4.i 4-7850 ,421 243.7 -1.0 -1.8 1.203 109.0 .35a 
10.51 8.34 3.or  t .03 5.45 4.4r  15.U 
.O 90,9 . O B 6  
-2 .4  ter.2 .de4 
eo.3 10.5 . w e  
24.9 94.30 e . 4 3 0  
3.1 91.5 , 066  
-e.o r2s.o .4ei 
C L . 8  e5 .1  .34s 
8.3 08.00 e.e9* 
188 
1988 INBOW0 SWINGBY YIS3IClN OURATION : 4 6 0  D A I S  
MARS ARRIVAL DATE : 2447560 
2 CEQ 1909 -_ __  
1 I V 1 P S I  1 ECCEN SMA THE11 THET2 PERIH APHEL P S I  2 V 2 I 2 DECL2 R A e  3PCEOe 
I 3 V 3 PSI 3 ECCEN SNA WET3 THE14 PERIH APHEL PSI  4 V  4 1 4 OECL4 R A 4  8PEECA 
1 5 V 5 P S I  S ECCEN $MA WET5 THETI PERlH APHEL PSI  8 V 8 I 6 OECL6 R A 6  $PEE00 
-. OVA-SVA -D-VO--~VR - T Y P E  PUN A SUN R_ti-APPA-_. - A  E INC . RAP OECLP ETA I'CRIC 
- 9  1.086 79.4 ,262 1.248 5 5 . 1  159.2 .9210 1 . 5 7 6 A  97.0 , 706  -1.9 11.1 6 I . 9  . I D 2  
2.5 .621 91.9 .396 1.104 183.0 316.7 .661A 1.5410 78.1 1.366 -1.1 - 4 . 6  L31.4 ,351 
.6 5.236 105.1 .e79 ,805 275 .6  5 1 1 . 1  .580 1,029A 99.9 ,890 2.9 21.7 38.8 -217 
2.21 5.69 4.24 12.82 1 1 ~ 2  85.2 43.3 27.0 ,549 4.285 15.9 2 5 4 . 1  -is.* ios .so i.80~ --- -_ MARS ARRIVAL DATE f 2447570 (12 FEB 19891 -- .. . 
4 - 1 3 4 0  4 - 7 5 7 0  , 1 3 8  1.1 4 1 . 3  
~ - F S ~ O  4-7122.0 ,248 5 6 . 1  24.8 
4-1122 .0  4-1820 , 5 1 3  226.1 -11 .3  
11.10 9.34 3.92 
4 - 1 5 5 0  4 - 1 5 1 0  .121 2.3 21.5 
4-7726 .9  4-7830 ,516 232.6 -9.6 
10.99 8.89 3 . 1 4  
4-7570 4-i~2~,.9 ,231 53.1 24.6 
4 . 4  1.095 91.4 ,218 1.298 352.4 119.0 1.011 1.581A 95.6 .720 -5.8 -18.6 83.9 . l o 7  
1.9 -567 92.8 -503 1.034 182.8 278.4 , 5 1 4 A  1 . 5 5 5 0  65.1 1.341 - . 7  -1.4 223.0 e 5 7 3  
- 5 . 4  1.319 114.9 -479 .962 273.4 482.3 .501 1.423A 116.6 .985 6.9 1 4 . 5  4 . 1  .¶19 
2.36 5 . 7 1  5.42 19.02 1/1/2 91.3 20.2 10.3 . l e 3  11.116 72.9 1 5 4 . 1  7 1 . 1  04.7L 1 . 6 5 0  
2.6 1.095 89.9 . e l 9  1.301 .6 1 5 7 . 7  1.0170 1.S85A 95.9 .721 -3.9 -8.9 06.1 s o 9 1  
2.0 -584 93.4 .415 1 . 0 5 5  183.8 286.4 , 5 5 4 A  1.5160 68.1 1.353 -.I -1.6 225.6 . I 1 6  
- 4 . 1  1.297 112.8 ,433 ,923 213 .9  485.7 . 5 1 1  1.309A 115.2 .959 6.1 1 7 . 7  11.8 ,437 
2.10 5.52 1 .15  1 7 . 5 8  11112 88.8 22.0 10.5 .226 10.910 49.3 145.5 46-F  08.9L C.237 
4 - 1 3 7 0  4-7570 ,133 355-,1 1 1 . 5  
4-7170 4-1734 .6  .e23 4 7 . 0  24.1 
4-1734.6 4 -7050  e422 244.4 - 5 . 1  
10.69 6.68 3.86 
4-7380 4-1570 , 1 5 5  352.5 6 . 7  
4-7730.0 4-7660 .385 249.5 -$!.I 
4-7390 4-7570 ,105 351.8 3 .8  
4-7510 4 -7141 .0  e211 4 Z . l  23.6 
4-1141.0 4-1610 . 1 5 5  254.1 .2 
11.25 9.15 4.48 
4-7400 4-1510 ,222 392.5 2.4 
4-75rO 4-7743.6 . Z l 6  41.3 23.6 
4-7743.5 4-7880 ,331 258.0 2.8 
11.88 9.66 5.05 
4-1570 4-173e.a ,220 4 4 . 6  23.8 




1,3  1.094 
2.2 .616 





L.10 5 . 5 3  











4 .67  
101.1 
,225 i . 2 ~  19.2 151.2 
.434 1.087 185.9 301.0 
- 3 5 1  ,851 074.8 494.1 
15.16  1/1/2 66.2 21.2 
.E32 1.287 29.9 156.5 
.420 1.099 186.8 307.4 
.326 ,631  275.2 499.1 
14.23 1/1/2 86.7 30.9 
.e43 1.273 41.3 160.2 
,409 1.109 187.6 312.9 
.300 ,817 275.6 504.8 
13.46 1/1/11 88.3 35.9 
1.0050 
.e181 

































1 6 . 8  1 .561  
-2.7 
-.I 
4 . 6  
147.8 
-e .4 - . a  
3.9 
110.0 
- . E  
3.4  
152.4 
- e . i  
.e 8 8 . 3  
-2.2 rz9.4 
23.0 ~ 5 . s  
-r*e C 5 . 0  ~ 3 0 . 5  1 .5  
10.6 98.70 
4 . 3  61.6  
- . I  101.90 









- 3 0 5  
.300 
,091 
. 3 5 5  
.e56 
1.901 
r . 0 ~  
1.1 1.087 79.7 ,260 1.212 53.5 162.1 .9260 1.57lA 9 S . O  ,100 -1.9 10.3 83.4 a099 
2.4 .e26 95 .4  ,401 1.116 188.1 317.5 .668A 1.5630 78.2 1.369 -.8 -3 .4  131.4 ,331 
2.22 5.64 4.63 1'2.84 1/1/2 90.6 42.8 27.3 -549  4.232 13.3 154.6 -13.3 105.70 1 .714  
.e 1.237 1 0 5 . 1  ,279 .eo8 275 .9  5 1 1 . 3  .mi  1 . 0 3 1 ~  io0.i ,890 2.9 ~ 7 . 7  39.6 .ti8 
MAR3 AR 
3.7 1.096 90. 
1.9 .58S 97. 
-4.2 1.300 112. 
2.22 5.64 5 # 8  
2.5 1.096 8 8 .  
2.0 .599 98. 
-3 .0  1.281 110. 










XVAL DATE s 2447580 
.219 1.302 519.6 I 
,480 1.069 188.1 2 
1 .436 ,918 274.2 4 
17.66 1/1/2 95.0 
.221 1.302 8 . 5  I 
.458 1.087 189.9 2 
I ,394 .e81 274.6 4 
16.31 1/1/2 93.9 
._ 
8 4 . 0  
226.1 
12.0 




94 .40  
-. 22 FEB 19891 
I V . 1  . 5 ¶ 6 A  1.5820 68.1 1.351 - . 5  
I5 .e  .518 1.318A 1 1 5 . 5  -903 6.2 
'1.8 11.2 .e23 10.282 50.4 146.3 
11.0 1.0140 1.589A 95.2 ,714 -3.6 
19.1 .I34 1.228A 112.e ,941 5 . 4  
!4.0 12.9 ,275 6.935 29.2 146.L 
ni.1 1.017 1.587~ 95.0 . 7 i 5  - 5 . 0  











































































1.9 1.096 86.7 .e25 1.298 18.E 161.1 1.0060 1.189A 95.3 -713 -3.0 -1.6 8 5 . 1  . O B I  
2.1 .610 98.5 .440 1.103 191.1 302.0 .618A 1.5880 7 3 . P  1.367 - . S  -1.6 229.5 ,423 
-1.8 1.266 109.1 ,318 .e53 e l5 .0  493.6 .548 1.119A 109.0 .924 4 .6  23.1 25.0 , 350  





352 * 9 
41.4 
250. I 





1.6 1.095 84.7 ,232 1.289 28.6 162.0 ,9910 1.I88A 95.L .709 -2.5 2.7 85.1 . O B 6  
2.1 .el8 98.8 .426 1.116 192.2 308.5 .64OA 1.1910 7S.e  1.310 - 6 6  -1.9 LJO.4 .380 -.a 1.254 t o r . $  .a27 .e33 ers.4 498.7 .sei i.io5~ ms.o  .si0 3.9 c9.i 31.0 .so2 




1 1 . 1 5  
352.3 
39.7 
254 .6  
9.66 




1.4 1.092 82.5 .e42 1.276 39.9 163.1 .golo i . 5 8 ~ ~  95.1 ,103 -c.2 6 . 3  8 3 . 0  .o90 
. I  i.244 io6.e ,301 .e10 e15.0 504.4 ,512 1 . 0 8 4 ~  10s.o .BOO 3.4 c6.7 36.0 .258 
2.2 .E25 99.0 .416 l . l Z 6  193.1 314.1 .658A 1.5940 7 7 . 0  1.312 - + 6  -2.2 1 3 0 . 8  . 3 5 5  
L.09 1.51 5.22 13.48 1/1/2 95.3 3 5 . 1  24.0 .477 4.819 5 . 7  152.6 -5 ,6  104.70 1.011 
MAR3 ARRIVAL DATE = L447590 ( 4 WAR 1989) 
3.3 1.091 68.7 ,222 1.304 7.4 164.6 1.0150 1.593A 94.L .I08 -4 .4  -11.3 83.5 .OB4 
L.0 .e07 102.7 ,165 1.110 195.5 C96.3 .593A 1.6210 10.9 1.369 - . 3  - .9 L t 7 . 9  .469 
-3.0 1.283 110.9 .396 ,864 L74.9 488.6 . I 3 4  1 . t 3 4 A  il2.3 ~ 9 4 3  5 . 5  10.9  19.4 a401 
2.15 5.57 6 . i ~  16.42 i / i / c  99.5 23.8 13.0 .e73 0.3ei  e9.e 140.4 c0.5 94.80 e.001 
4-1160 4-7590 
4-7590 4-7751.9 
4 - 7 7 3 1 . *  4-7640 
4-1370 4-7590 
4-7190 4-7735.1 
4 - 1 1 8 5 . 5  4-7050 
4-11100 4-75SO 





1 3S8.4 30.2 
I 4 3 . 1  21.3 
240.0 -7.7 





354.8 19.3 e.4 1.096 66.9 .LE5 1.300 18.9 164.8 1.0010 1.593A 94 .3  ,707 -3.4 -4.3 83.6 .008 
' 40.6 20.n 2.0 .618 1OP.9 a446 l . l L 7  196.9 303.6 .ELLA 1.6320 73.3 1.374 - . 3  -1.1 tL9.1 -4L4 
t 4 5 . ¶  -5.L -1.9 1.167 108.1 .a59 . O S 6  1 7 5 . 3  493.1 . 548  1.163A lO9.L .925 4 . 7  L 3 . 1  20.1 .353  
1 9.93 3.86 L.08 5.48 6.06 15.E7 l/l/L 99.6 16.8  16.9 a334 0.V93 14.6 140.1 1 4 . 1  99.40 1.938 
' 353.L 12.0 
38.* t 0 . 5  
I C 5 0 . 1  - t , 6  
! 10.01 4.01 
189 
8TOCOVEI l l W E  * 0 O A Y 6  1960 INBOUND 3UlNt8Y MIS I ION DURATION 5 520 0 1 1 9  
M A R S  ARRIVAL DATE : 2411490  
24 NOW 1900 
LAUNCH ARRIVE-<PEEOl RAl-OECLi-1 l - - V ? - b S l  1 ?CCEN SMA THE11 THE12 PERIH APHEL PSI  2 V 2 I 2 OECLL R A Z  6PEtCZ 
OEPART 6WNGBY (PEE03 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERlH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEEC4 
8WNG87 RETURN )PEE05 R A 5  OECL5 1 5 V 5 P31 5 ECCEN SNA THETS THE16 PERlH APHEL P31 6 V 6 I 6 OECL6 R A 6  SPEC06 
VL -T_V.? - E V A  - 0 V O  --€VU --TYPE SUN A 3UN R KAPPA - A  E INC RAP OECLP ETA PERIC 
I_
W A R 3  ARRlVAL DATE = 2447490 (24 NOV 1986) -___ . 
4-7320 4-7490 ,142 20 .7  4 . 3  -.I 1.106 93 .6  .24T 1.334 340.9 483 .6  1.004 1.664A 1 0 3 . 4  -793  - 1 . 4  1 6 . 0  9 7 . 9  , 1 4 0  
4-7490 4-7723.9 - 2 4 2  68.3 30.5 3 . 0  .669 73.6 ,440 1.073 156.4  297 .3  ,60111 1.546 T 2 . 0  1.3S9 - 2 . 7  - 8 . 0  2 1 4 . 8  . 4 4 5  
4-7723.9 4-7840 - 4 4 5  229.4  - 6 . 2  -2.3 1.259 110.3  .370 ,837 270 .4  4 9 7 . 0  ,527 1.1471 1 0 9 . 1  .909 4 . 5  1 8 . 2  14.4 , 3 5 4  
12.20  9.24 3 .96  2.96 6 .37  5 . 2 6  15.30 1 /1 /2  34.0 28 .4  14.6 .SO4 7.847 1 0 . 1  1 3 1 . 2  - 1 . 1  97 .90  L-ORO 
4-1310  4-7490 .136 2 0 . 1  4 . 6  - . 4  1.110 9 2 . 6  .253 1.354 346.9 480.1 1.011 1.696A 104.1  .EO0 - 1 . 5  15 .4  101 .1  - 1 4 1  
4-7490 4-7727.9 a232 6 7 . 1  32 .4  3.6 ,675 74.4 ,423 1.083 156.2 303.4 .624A 1.541 74 .0  1 .362  -3 .2  - 1 0 . 3  2 1 7 . 2  e 4 0 0  
1 2 . 0 2  8.92 3.69 3.10 6.50 5.03  14 .42  l / l / 2  30.5 32.1  1 8 . 9  ,360 6 . 0 8 1  19.8 133.9 - 1 0 . 3  101 .00  1 .831  
4-17r7 .9  4-7650 .408 235.4 - 4 . 3  -1 .5  1.249 io8.r .wi .e21  271.1 s o i . 3  , 5 4 1  t . 1 0 0 ~  106.2 .898 4 . 1  2 1 . 0  20.2 . a l a  
,132  
.22S 
3 7 8  




1 2 . 0 1  
.145 
$ 2 4 4  
,491  









d - r s s o  














4 - 7 f 2 5 . l  
4-7840 
i 7 . r  
65 .7  
241 .0  
8.71 




4 . 0  
34 .9 






5 . 0  
29.0 
3 . 9 9  





- r . 9  
- . 4  1.113 9 1 . 3  .260 1.371 3S3.5 477.1 1.015 1.728A 104.7  .BO6 
4.3 ,680 75.2  .*OB 1,091 156.1 309.3 .644A 1.537 75.9 3.364 
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10.76  8 . 1 7  4 . 2 6  !!.SO 6.00 3 . 9 i  1L.OS 1 / 1 / 2  45 .1  70 .8  37 .9  .634 3 .078  3 6 . 2  110.0 -35.9 1Od.LO 1 . 3 1 7  
4-7390 4 - m o  ,203 351 .5  - 2 . 4  .e 3.098 8 1 . 1  .e62  1.289 44 .8  137 ,s  . 9 5 i o  1 . 0 2 7 ~  100.4 . 7 s 4  -5.8 1 2 . 7  101.8 -127  
4-1520 4-7143.3  . i o 5  58.3 36.6 4 . 3  .os8 8 1 . 7  .mi 1.097 166.1 321 .2  . 6 r g ~  1.515 79.8 1 . 3 8 3  - 3 . 3  -14 .4  L28.0 .311 
4-7745.8 * - r ~ i o  . s i 1  259.2  8.0 2 . 2  1 .222  104.2 .e56  ,783 272.8  539.2 .w2  . 9 8 4 ~  90 .3  .e70 9 . 4  e3.5 00.2 - 1 5 2  
ii .sr 8 . 6 6  4.74 t . 7 1  8 . 1 2  3 . 9 2  11 .97  1 /1 /2  4 r . o  9 0 . e  38.5 . e22  3.031 3 7 . 3  1 5 1 . 3  - 3 1 . 1  104 .90  1 . 2 6 3  
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. l o o  5 5 . 0  8 4 . 1  
. i o 1  5 5 . )  3 3 . 8  
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. I 9 9  8 5 l ; l  - 1 . 5  
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.a09 m 0 . 2  8 . r  
10.98 8 . 4 9  4 . e ~  
*24L 3 9 f . l  - L e 0  
. l o 3  56.9 32.7 
11.88 9 , L t  ‘1.35 
,330 ~ 5 7 . 5  9 . 7  
- 1 . 8  1.089 9 6 . 5  ,224 1.254 323 .2  117 .0  -973  1 .1361 96.3 -732  - . 2  
- 5 . 8  1.328 116.8 .SO9 .981 271.1 482 .3  ,481 1.480A 1 2 0 . 8  .992  8.6 
1.8 .565 71.7   PO i .009  i 6 8 . 2  27e.3 .483A 1.536 63.0 1.339 -1.3 
2.11 s.54 5 . s ~  19.84 2/1 /2  07 .1  i 9 . e  8.5 ,160 i 3 . 4 r 7  02.4 105.6  
- 5 . 4  i.090 9 5 . 5  . e22  1 .287  328.7 512.9 ,985 i . s m ~  9 7 . 2  ,737 3 .e  4 9 . 5  8 7 . 4  , i o e  
- 4 . 1  i . 3 0 5  114.5 . a 3  .928 271 .7  485 .3  .499 i . 3 ~ 7 ~  i i r . 3  .966 15.2 13.1  3.4 ,491 
t . 0 7  5.63 5.10 18.3s e / i / 2  80.8 2 1 . 1  8 .4  ,195 i 3 . r o 7  5 7 . 4  i 3 9 . r  56 .0  8 5 . 8 ~  t . 4 7 1  
4 . 1  1.092 94 .5  .e21  1.079 334.6 ~ 0 9 . 1  .sse 1 . 5 6 2 ~  9 e . o  ,742  - 5 . 0  -1s.e 0 2 . 3  . i i e  
~ . e  . e12  80.5 ,464 1.043 168.4  287 .1  . 5 5 9 ~  1.528 8 a . r  i.350 -5 .4  - 3 . 8  c2o.r . so3  
1.1 1.094 9 3 . 5  .221 1 .290  3 4 0 . 1  so5.r i . 0 0 5  1 . 5 1 5 ~  9 o . r  .747 - 3 . 3  - 1 . 1  8 7 . 0  ,009 
0.4 ,620 8 1 . 3  .442 i .osr i m . 7  e s 4 . i  , 5 9 0 ~  2 .524  r i . 1  1.353 - 1 . 5  - 4 . 3  ~ 2 3 . 4  .417 
2.0 .e00 7 9 . 1  .491 1 . 0 2 1  168 .2  279 .9  a 5 2 3 A  1.S31 6 6 . 0  1.345 - 1 . 4  - 3 . 0  E17.5 , 5 5 6  
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3 . 7  . e49  
e . 4 7  5.09 
.4  1.087 
8 . 7  1.220 
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- 8 i . 9  i 0 5 . r ~  1 . 4 4 3  
1 1 . 1  eo.8 , 1 1 4  
2 4 . 0  e i . 9  , i s 1  
- 1 1 . 1  t 2 9 . 4  . 1 0 0  
- 3 3 . 8  104 .80  1 . 3 7 9  
1 3 . 4  9 5 . 4  , 1 1 3  
-9 .3  229.0  - 3 3 0  
18 .4  9 . 4  ~ $ 6 9  
- 1 4 . c  101.40 1 . ~ 3 2  
9.L 3L.8 3.5 1.093 9 3 . 5  .eeO 1.e6T 
L36.l  - l . O  -5.7 1.273 110.6 ,386 .e65 
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STOPOVER T I M E  : 0 DAY3 1988 INBOUND 3WINGBY NIS3ION OURATION 520 C A Y S  
NARS ARRIVAL CITE I 24475d0 
i s  J A N  1989 - 
LAUNCH ARRIVE-iPEEOl--RAl - 0 E C L l - i l  --V 1 - P S I  1 ECCEN -3MA THE11 THE12 PERIH APHEL PSI 2 V 2 I 2 OECL2 R A P  3PEEC2 
OEPART SUNGBY SPEED3 R A 3  OECL3 1 3 V 3 P31 3 ECCEN 3HA THE13 THETl PERlH APHEL PSI 4 V 4 I 1 OECLI R A 4  3PEEC4 
WNGBY RETURN 8PEEOS R A 5  DECLS I 5 V 5 P31 5 ECCEN 3MA W E T S  THE18 PERlH APHEL P31 6 V 6 I 6 OECL6 RA6 3PEEC6 -- -_ __ PROP--AERO-OVL- O V A  EVA-OVD-EVR-TYPE~~3UN A 3UN R KAPPA----A - E -1NC R A P  OECLP ETA CERIC 
4-7370 4-7140 ,137 351.5 3.9 . I  1.097 86.1 ,230 1.302 21.3 143.8 1.0030 1.601A 9 9 . 1  -744 -2 .1  7 .2  98.6 - 0 9 5  
4-7540 4-7743.8 a181 5 1 . 9  Sl.0 3.2 .640 86.3 .3S5 1.097 174.0 319.4 .674A 1.519 79.0 1.303 - 2 . 0  -8 .4 230.4 . S l S  
4 -7743 .9  4-7690 e 3 1 5  258.9 5 . 1  1 .3 1.229 104.4 .264 ,795 275.1 520.2  .585 1.004A 96.8 .e81 2.6 27.9 37 .0  *f82 
9.90 1.74 5.90 2.17 5 . 5 9  3.84 12.34 1/1/2 81.0 5 4 . 6  31.5 .607 3.686 2 5 . 7  153.9 -25.6 105.60 1.629 
4-7360 4-7540 ,161 352.3 1.1 .8 1.095 84.0 .238 1.291 32.3 145.3 ,9840 1.598A 99.6 ,740 -2.0 6 . 8  97 .7  ,090 
*-7540 4-7745.0 ~ 1 8 1  51.1 31.4 3.3 .641 88.4 .382 1.099 174.2 321.4 .S79A 1.519 r 9 . 6  1.364 -2 .1  - 9 . 1  250.4 -306  
4-7745.0 4-7900 .306 260.9 7 . 1  1.8 1.226 105.9 .E55 .789 274.8 528.3 .588 .99OA 9 3 . 9  .876 2 .4  2 7 . 2  3e.7 .I611 
10.22 8 - 0 0  4.18 2 .22  5.84 3.82 12.06 1/1/2 61.7 68.4 34.4 .642 3.381 28.5 155.2 -26.5 105.70 I.SZ9 
4-1390 1-7140 ,195 350.9 - . 4  
4 - l 7 4 4 . 9  4-7910 -307 261.S 8.8 
10.15 8.44 4 . 6 2  
4-7540 4-7742.7 .183 52.6 50.7 
11.58 9.12 5.25 
4-7540 4-7744.9 ,161 51.2 31.3 
4 - 7 ~ 1 o  4-rs40 .e37 3 s i . e  -1.0 
4-7742.7 4-rseo .325 e s 9 . e  9.8 
,6 1.092 81.5 ,250 1.273 44 .4  147.8 . S I 5 0  1.592A 99.6 . I 3 2  -1.9 10.7 9 5 . 4  ,104 
2.3 1.223 104.0 .213 .785 273.8 537.6 .586 .984A 90.8 .a72 2 .3  94.4 2 3 . 7  - 1 5 0  
2 .31  5.73 3.82 11.95 1/1/2 63.8 86.9 31.5 ,638 3.281 30.4 155 .8  -30.4 104.70 1 . 4 5 4  
3 . 1  .638 86.1 .389 1.094 173.9 317.3 .669A 1.520 78.4 1.363 -1.9 - 7 . 7  230.3 -325  
2.7 1.221 104.8 .266 .781 271.1 548.6 -574  . B E 9  86.9 .867 2.b 19.2 11.6 ,165 
2.48 5.88 3.86 12 .12  1/1/2 66.9 109.1 33.1 , 5 7 0  5.450 31 .7  151 .5  -31 .7  101.90 1 . 3 9 7  
- MARS ARRIVAL DATE = 2447550 (23 JAN 19891 
3 .3  86.4 ,383 1.099 1 7 4 . 2  3 z l . i  . 6 7 8 ~  1.519 79.5 1.304 - 2 . 1  -9 .0  2 ~ 0 . 4  . 3 0 7  
i.086 r8.n .269 1.247 57.5 151.3 .s i10  1 . 5 8 3 ~  9 9 . 6  . l e i  - i . a  12.0 9 2 . 1  . l i s  
___ . - . . - - 
-1 .7 1.089 96.9 .zz8 1.255 321.3 525.7 . w e  1 . 5 4 1 ~  94 .1  . l i e  - . i  19.5 56.9 .os4 
-6.1 1.337 i i 7 . 0  . s e i  1.006 2 7 2 . ~  480.7 .roe 1 . 5 3 0 ~  i e i . 4  1.005 7 . 1  10.3 5 ~ 6 . 8  .571 
e.14 5 .56  5.45 90.28 z / i / z  1 0 4 . 1  i 8 . 8  9.9 . i 5 3  i i . e i s  90.3 1 1 1 . 7  -80.9 8 3 . 2 ~  1.629 
1.8 .561 83.9 ,528 1.005 1 7 4 . 5  270.7 .474A 1.531 6 2 . 3  1.337 -1.0 - 1 . 8  217.3 -626  
4 - ~ e 9 0  4-rs50 .in i8.0 -3 .8  
4-7550 4-7716.8 .E49 67.7 26.4 
4-7718.6 4-7610 .626 217.2 -11.7 
11 .92  9.78 4.33 
4-7300 4-7550 el64 25.6 -9.9 
4-rsso 4 - r r e i . 9  .e32 84.6 21 .7  
4 - r 7 z i . e  4-rozo . s e i  224.2 -10.7 
11 .30  9.23 4-21 
-2.8 1.090 95.8 .224 1.266 327 .1  521.8 .982 1.549A 95 .1  ,721 1 .0  30.0 62.4 -089 
1.9 .578  85.1 .496 1.025 174.9 278.6 .517A 1.533 6 5 . 5  1.344 -1.0 -2.2 2 2 0 . 7  a561 
- 5 . 0  1 .313 114.7 .471 .946 272.6 483.7 . I O 0  1.392A 118.0 .976 6 . 5  13.9 4 . 0  .SO6 
4-7310 4-7550 ,203 42.8 - 3 5 . 0  -8 .0 1.091 94 .8  ,221 1.276 333.1 SlS.2 .994 1.558A 95.9 -726 6 . 3  64 .2  60.2 a 1 1 8  
4-1721.0 4-7830 .510 230.9 -9 .1  -8 .9  1 .292  112.6 .427* .SO2 273.2 487.0 .516 1.288A 1 1 4 . 7  .952 5.8 17.2 11.2 a447 
2.07 5.49 5.02 18.71 2/1/2 97.6 20.6 9.2 .tee ie .492 67.8 141.7 86.0 6 5 . 0 ~  t . 1 6 1  
4-r5.m 4 - r r 2 5 . 6  . z i 8  62.3 27.0 2.0 ,595 86.1 .468 1.043 175.1 286.2 . 5 5 5 ~  1.531 6 8 . 3  1.349 -1.0 - 2 . 5  223.7 . 5 1 0  
11.98 9.43 4 .74  2,55 5.96  4 .69  $7.31 z / i /z  90.5 22.5 9 .7  ,231 11.835 43.1 142 .7  42 .5  8 9 . 4 ~  e.103 
4-7330 4-7550 .131 
4-7718.1 4-7850 ,419 
10.35 
4-7340 4 - 7 5 5 0  ,118 
4-7550 4-7737.0 -195 
4 - 7 ~ 5 0  4-7733.1 ,200 
4 - m r , o  4-re60 .384 
9 . w  
8 . 9  31.8 
242.9 -4 .9  
8 .11  3.84 
1 9.0 22.4 
248.1 - 2 . 4  
I 55 .2  27.4 
52.7 27.8 
I 7-05  5.11 
4-7350 4-7550 ,115 5 . 1  1 6 . 0  1 . 3  1.096 89.6 .e20 1.303 2.0 148.9 1.0170 1.5891 9 8 . 0  .737 -2 .0  - 2  92.6 ,069 
9.80 7.74 5.69 2.08 5 .49  4.05 15.39 1/1/2 72.6 37 .0  22.8 .479 5.056 lS .5  l (11.1 - 1 3 . 3  103.60 1.944 
4-rsso 4-7740.0 . i s 1  50.8 27.9 2.8 88.5 ,401 1.090 177.8 3 1 1 . 7  i . 5 ~ 8  76 .7  1 .362 - 1 . 3  -5 .0  e3o.s ,354 
4-rr40.0 4-r870 .354 252.7 .e . i  1.242 io6.2 . ~ 9 9  ,814 275.0 506.0 . 5 7 0  1 . 0 5 7 ~  102.5 .e98 5 .4  26.5 35.2 .e52 
4 - 7 3 ~ 1  4-rsso *.i20 359.9 10.5 
9.79 7 . 7 3  5 .14  
4 - 7 7 4 4 . 1  4-7890 ,314 ~ s s . 7  5 . 1  
4 - 7 5 5 0  4-7742.1 ,180 48.9 28 .2  
4 - 7 7 4 2 . 5  1-7880 .3S1 256.7 2 .7  
4-7370 4 - 7 5 5 0  a135 S 5 5 . 2  6.0 
4 - 7 5 5 0  4-7744.5 .187 47.7 28 .4  
9.92 7.84 3.88 
1.1 1.098 
2.8 .631 




2.08  5 . 5 0  
2.08 5.411 








-2.5 2.9 94.5 .OB8 
- 1 . 5  - 5 . 9  231.0 .331 
2.9 27 .6  36.1 . e l 5  
153.3 - 1 8 . 1  105.00 1.797 
-2 .3  1.2 95.0 .oes  
-1 .5  -6.6 I 3 l . l  ,314 
’ 2 .6  2 8 . 0  36.1 ,164 
b 1 5 1 . 1  -22 .6  1 O S . 8 0  1 .677 
4 - 7 3 ~ 0  4-7550 . is9 ~ 5 2 . 2  2.7 , e  1.094 84.1 .e35 1.288 31.7 is0.0 . g e m  1 . 5 9 0 ~  98.4 . rs i  -2 .1  7 . 4  9 4 . t  .oae 
10.21 8.09 4 . 1 5  2.12 5 . 5 5  3.94 ie.06 i / i / z  70.4 67 .2  33.7 . u s  5 .448  2 5 . 4  116.5 -25.4 IOS.SD 1 . 5 8 1  
4 - 7 5 5 0  4-7745.6 . l e6  4 7 . 0  28.8 3.0 ,638 89.2 ,304 1.103 178.7 321.6 .679A 1.327 79.8 1.365 -1 .8  - 7 . 1  t31.1 e305 
4-1745.6 4-7900 .305 261.7 7.2 1 .8  1.226 103.9 ,254 .790 275.2 527.8 ,590 ,991A 94 .2  ,877 2.3 27 .4  34.0 ,160 
.8 1.091 81.8 
5.0 .638 89.2 
2.3 1.223 103.9 
2.20 5.62 3.94 
1 9.8 92.0 ,098 
, 24 .8  25.3 a149 
-27.5 105.00 1.508 
I 1 1 . 8  0 0 . 8  ,106 
, - 6 . 3  L3i.l -321  
19.0 13.6 . .161 
I -2O.L 102.40 1.443 
I - 7 . 1  231.1  OS 
4-1400 4-7550 . e s t  5 5 1 . 5  -.o 
4 - 7 5 5 0  4-7745.7 ,187 46 .2  28.3 
4-1745.7 4-7020 e321 2 8 0 . 8  9 . 9  





4 - 1 5 6 0  4-7121.9 
4 - 7 7 Z t . 8  4-7620 
4-7310 4- IS60 
4 - r 5 6 0  4-7726.8 
4-7726.S 4-7S30 
4 - 7 3 3 0  4-1300 
4-7160 4 - 7 7 3 4 . 1  
A- l731.1 4-7810 
-. . .. - . - - 
. i r r  1 0 . 7  - 3 . 3  
,253 64.3 2 5 . 8  
-632  2 l S . 3  - 1 2 . 1  
12.13 0 .94  4.36 
- M A R 8  ARRlVAL DATE : 2447560  ( 2 CEB 19S91 ~ 
1 . 0 ~ 9  $7 .2  .e32 1.251 320.2 529.7 .96s 1 . 5 4 7 ~  95 .1  
, 5 5 2  8 7 . 7  ,532  1.006 177.9 270.3 . 4 7 1 ~  1.541 6 2 . 1  
1,342 117.2 ,526 1.018 272.6 479.9 . 4 8 3  1.5541. 1 2 1 . 1  
5 .62  5 . 5 5  20.49 e / l / 2  112.1 18.7 10 .6  .151 10.834 
5 4 . 6  . U P 7  
218 .7  ,632 
317.0 .119  
83.2L 1 . 4 8 1  
5 9 . 7  . o s 0  
222.0 . 9 0 9  
4 .3  , 5 1 3  
64.8L 2 . 0 0 5  
62.6 .091 
2 2 4 . 5  . I 1 3  
11.9 , 4 9 2  
6S.3 .‘I23 
229 .0  .421  
2 3 . 1  . 3 4 5  
96.60 6.294 
8 0 . i ~  t . w i  
, 110  - . 1  1 9 . t  
1.337 - . a  - 1 . 5  
1 . O i l  7.4 1 0 . 7  
02.4 186.1 - 8 5 . 5  




. 7 i 4  . e  2 1 . 2  
1.544 - . I  -1 .8  
.981 6 . 7  14 .2  
71.0 1 5 1 . 3  69.9 
,165 2 5 . 8  - 7 . 6  
,237 6 0 . 8  25 .9  
,169 225.2 - 1 1 . 0  
1 1 . 4 1  9 .38  4 .23  
- 2 . 8  
1.9 
-5 .2  
2.09 
1.090 96 .1  .226 1.267 326.1 526.0 .9SO 1 . 5 5 4 A  9 4 . 0  
1.316 114.9 -476  .954 273 .1  682 .9  .500 1.408A 118.3 
5 . 9 1  S . 1 5  18.87 W l / Z  105.6 20.4 9 .7  . l e 6  11.799 
,571 8 8 . 1  ,499 1.028 i 7 o . r  278.4 .SISA i.560 8 s . s  
.169 34 .8  -21 .4  
,513 251.8 -9.4 
11.26 9 .12  4 . 2 8  
.zed 1 7 . 2  e 5 . o  
-4 .9  
2.0 
-4 .0  
2.14 
,718 3 . 2  48 .9  
1 .350  - . 8  -2 .1  
,956 6 .0  1 7 . J  
4 6 , s  144.3 16.2 
,729 - 7 . 2  -83 .4  
i.359 - . 9  -2.9 
.920 4 . 5  22.8 
9.2 116.9 8 . 3  
,117 319.8 4 7 . 5  
,209 51.0 83.9 
,421 t 4 3 . r  -5.0 





1.094 92.8 .e18 1.299 345 .8  516.9 i.010 1 . 5 7 5 A  96 .1  
,609 90.9 ,430 1.077 181.1 300.3 ,6141 1.1400 73.1 
1.293 109.0 . 3 5 5  .e48 9 7 4 . 5  1 9 4 . r  , 3 1 9  I.1JOA I 0 8 . 6  
6.04 4 . 4 7  19.10 1/1/2 88.6 27.5 14.8 ~ 3 3 9  7.758 
91.2 .218 1.298 3s3.5 
91.3 .415 1.088 181.8 
107.5 .325 -829 2 7 4 . 9  
4 .35  14.18 i/l/Z 84.5 
89 .7  ,218 1.301 1.4 
91.7 -404 1.097. 182.4 
4 .28  13.43 1 /1 /2  $ ¶ . l  
io6.e .3oo . a i s  975.3 
l i l . 8  1.015 1.58lA 9 6 . 6  .729 -4.2 - 1 0 . 3  8 6 . 3  
306.7 -636A 1.’3410 P5.1 L.JB2 -1.0 -3.4 230.J 
$99.7 . m o  1 . 0 9 9 ~  105 .5  .so7 3.0 24.9 31.0 
31.3 18.6 , 4 0 7  6 .283  4 . 1  149.4 -2.9 101.10 
1’33.4 l . O l ? O  1.SS6A 96 .9  .?e9 -3.3 - 4 . 0  89.1 
1.364 -1.1 -4.0 631.0 
.SO7 3.4 116.5 33.9 
192 
6TOPQVER TIME S 0 DAYS 1988 IN0OUNO SWINGBY 
- V  1 - P S I  LkCCEN 3 M A -  THE11 THE12 PERIH APHEL PSI  2 
V 3 PSI  3 ECCEN SMA THE13 THE14 PERIH APHEL P31 4 
V 5 P31 5 ECCEN 3MA THE15 THE18 PERIN APHEL P31 8 
EVA OVO EVR -__xYPE S_VN !-SUN- R-KAPPA__IA E 
1.094 84.3 .233 1.287 30.9 154.3 .9870 1.586A-97.3 
1.227 103.8 ,254 .791 275.5 527.0 .591 ,9921 94.3 
5.49 4.19 12.07 1 1 l f 2  78.8 '66.2 33.5 -649 3.466 
1.091 82.0 .245 1.271 42.6 156.4 .9600 1.582A 91.2 
5.56 4.19 11.94 11P12 80.8 84.1 34.8 .852 3.347 
1.086 79.4 .262 1.248 5 5 . 1  159.2 ,9210 1.576A 97.0 
.630 92.1 .392 1.108 183.2 319.5 -674A 1.5420 78.9 
5.69 4.21 12.04 i f 1 1 2  83.2 105.6 3 3 . 8  e598 3.457 
-- _-  ._ .
.e32 92.2 .388 i . i i i  183.5 322.3 .68i~ 1.5420 19.7 
,632 92.2 .381 1.111 1 8 3 . 5  322.4 .68i~ 1 . 5 4 2 ~  19.7 
1.224 ios.8 .est .re7 274.5 536.1 .s89 .985~ 91.5 
1.222 104.4 .e60 .783 272.5 546.6 .srg .98r 87.1 
- M A R 3  ARRIVAL DATE = 2441510 ( l e  FEB 1989) - 
WI88ION DURATION 5 L O  
I FLB 
M A R S  A R R I V A L  O A T C  s r44 
I A Y S  
' 5 6 0  
909 - -- __ 
LAUNCH ARRIVE--SPEEOl. R A l  -oECLT 
OEPART SWNGBY )PEE03 R A 3  DECL3 
8WNGBY RETURN (PEED5 R A 5  DECLS - -. PROP AERO-DVF--- 
4 - r x i o  4-rs60 .is7 3 5 2 . 3  4 . 6  
4-1560 4-r746.e .i97 43.1 26.0 
4-774e.e 4-1900 .so4 262.5 7.3 
4-75011 4-7746.3 ,197 43 .1  26.0 
4-rr46.s 4-7010 ,304 263.1 8.9 
10.38 8.32 4.12 
4-7390 4-1560 .188 351.3 2.2 
10.85 8 . 1 1  4 . 5 2  
4-7400 4-7560 .e27 351.9 1.1 
4-7560 4-1744.6 ,198 44.0 25.9 
4-1144.6 4-1920 -317 261.1 10.0 
11.58 9.31 5.10 
I I_ -- - _- 
- 
I 1  
I 3  












2 . 1  
2 . 2 1  _ _  -
Y 2 I L OECL2 
V 4 I 4 OECL4 
V 6 I 8 OECL6 
INC -RAP OECLP 
.723 -P.e S.8 
1.367 -1.2 -5.5 
22.6 157.3 -22.6 
,878 2.3 2 1 . 5  
R A L  8PEECZ 
RA4 OPEC04 
R A O  8PEEC6 
E T A  C E R I C  




,716 -2.0 8.5 88.7 .093 
1.36r -1.0 - 5 . 5  2 3 1 . 4  .a04 
.e74 2.2 2 5 . 1  26.7 .149 
24.9 158.0 -24.8 105 .50  1.530 
,706 -1.9 11.1 
1.366 -1.2 - 5 . 0  
,869 2.3 20.4 
28.9 1 5 7 . 8  -26.1 
85.9 . t o 2  
L 3 1 . 4  a 3 1 1  
15.2 ,158 
103.10 1.466 
4-1310 4-7570 e163 32.7 -15.0 -3.8 1.092 95.2 .22J 1.278 331.2 526.5 .991 1.1651 93.8 -711 2 .1  38.7 
4-7726.9 4-7830 -516 232.6 -9.6 -4.1 1.297 112.8 ,433 .913 273.9 4 8 5 . 1  ,117 1.309A 115.2 ,959 6.1 17.7 
4-7sro  4-7726.9 . 231  5s.i  24.6 2.0 ,504 93.4 . 4 7 ~  1.055 183.8 286.4 - 5 5 4 ~  i.5560 68.1 1.353 - . r  -1.6 
1 2 . 4 4  9.35 4.20 2.09 5.51 5 . 1 5  17.58 21112 106.1 22.0 10.5 .22e i0.9io 49.3 1 4 5 . 5  4 8 . 1  
4-7340 4 - 7 5 i O  . I38  1.1 41.3 4.4 1.095 91.4 .218 1.298 352.4 519.0 1.015 1.581A 95.6 .720 -5.8 -18.6 
4-1570 4-7738.0 .220 4 4 . 8  23.8 2.2 .616 94.9 .420 1.099 186.8 307.4 .638A 1.5610 1 S . l  1.365 - . 8  -e.6 
4-7138.0 4-7860 .385 249.5 -2.5 -.8 1.255 101.5 .326 .e31 215.2  499.1 .560 1 .1OZA 105.8 ,909 3.9 25.0 
11.01 8.65 3.92 2.36 5 . 7 1  4.73 11.23 i / i / o  91.3 30.9 19.0 ,405 8.061 2.6 150.0 - . 3  
61.5 .090 
2 2 5 . 6  , 5 3 6  
08-91. L . 2 3 1  
Z 3 0 . 5  -305 
31.5 . 3 0 0  
1 1 . 8  , 4 5 1  
03.9 . t o r  
ioi.so e.054 
4-1350 4-7510 -121 2.3 27.5 2.6 1.095 89.9 ,219 1.301 .6 lS7.7 1.0170 1 . 5 8 5 A  95.9 ,721 -3.9 -8.9 86.1 -091 
4-1741.0 4-7870 . 3 5 5  254 .1  .2 -1  1.244 106.2 .300 ,817 275.6 504.8 .ST2 1.062A 102.9 ..e99 3.4 26.6 36.4 .e56 
10.52 8.42  3 . 7 4  e.10 5 . 1 2  4.67 13.46 1/112 88.8 35.9 23.e - 4 7 8  4.980 8.1 15Z .4  -1 .9  104.10 1.901 
4 - 7 5 1 0  4-1141.0 .211 42.7 23.6 2.3 ,622 95.2 .409 1.109 ie7.6'3iz.9 . ~ S S A  i.562~ 78.8 1 .361  -.e. -3.0 e3i . i  . ~ 5  
8 8 . 3  ,221 1.301 9.5 157.0 1.0140 1.591A 98.2 .721 - 3 . 1  -3.2 87.1 
95.4 ,401 1.116 188.1 317.5 .688A 1.5630 78.2 1,369 -.e -3.4 C S l . 4  
1 0 5 . 1  ,279 .806 275.9 111.3 .Sa l  1.031A 100.1 .e90 2.9 27.7 39.5 






.331  258.0 
10.41 8 . 3 8  
18.3 1.9 1.096 
23.6 e.4 .626 
2.8 .e i . esr  
3 . 1 5  e.02 5 . 4 5  
1 1 . 5  1 . 5  1.095 
23.5 2.4 ,829 
5 .2  1.4 1.231 
6.T 1.3 1.094 
e3.5 2.5 .e31 
7.3 1.9 1.227 
4 . 1 0  2.03 5.48 















~ 3 1 4  261.0 
10.48 8.47 
~ 1 5 5  352.5 
.214 39.8 
e304 263.1 
1 0 . 1 3  8.69 
86.5 ,225 1.296 19.2 151.2 1.0050 
95.5 ,596 1.121 i m . 5  321 .1  . 6 n ~  
i 0 4 . 3  .263 ,798 216.0 518.4 -188 
4.60 l e .38  1/112 86.2 52.2 31.1 
84.5 ,232 1.287 29.9 158.3 .9890 
103.8 .253 ,792 275.7 528.5 ,591 
4.59 12.07 V i 1 2  86.7 85.3 33.9 









.719 -L.7 . 8  8 8 . 3  
1.370 - .9  -3.8 L 3 1 . 3  .ea* e.5 e 8 . t  39.8 
. T I S  -2.4 4.3 07.6 
i .sri -.e -4.1 2 ~ 1 . c  
.e79 1.3 e r . 6  3s.e 
17.1 156.4 -11.1 106.10 
eO.0 157.7 -19.9 101.90 
4-1390 4-7510 . le3 351.8 5.8 1.2 1.091 82.3 .243 i.273 41.3 180.2 -9830 1.582A 98.1 ~ 7 0 9  -2.1 7.4 85.9 ,091 
4-1146.8 4-7910 - 3 0 2  263.8 9.0 e.3 1.224 103.1  .e50 ,188 274.9 533.5 ,590 ,9851 91.5 , 874  2.2 25.3 L7.9 e149 
4 - 1 s r o  4-7746.8 . z i*  39.7 23.5 2.5 ,631 95.8 ,392 1.124 188.8 323.5 .683A 1.5640 79.9 1.311 -.s -4.1 c3i . i  .So2 
11.17 e.07 4 . 4 8  2.10 1 .33  4.1a $ S . Q ~  w i / 2  as.3 ss.0 3s . i  . 6 s r  s . i i .  22.3 118.4 -22.2 ias.20 ¶'.set _.- - -  _ .__ .__ _, - - __._ -_.- --.- --  - -- ---.. - - -  -- - --- 
4-r400 4-7s70 .222 352.5 2.4 1.1 1.007 79.7 .~so 1 . 2 ~ 2  53.5 i62.r . B Z ~ D  i.si7~ 95 .9  . roo  -1.9 10.5 03 .4  . o m  
4 - 1 s r o  4-7145.3 . a s  40.4 23 .5  2.4 ,629 95.1 .396 1.120 188.5  320.8 , 8 7 7 ~  i . 5 8 4 0  19.2 i . s r o  -.B - 3 . 8  e x . 3  .si5 
4-rrds.3 4 - 1 9 2 0 .  .si5 262.6 10.1 2 . i  i . 222  104.3 ,259 .?a4 272.7 545.9 .sei  .98r  87.9 ,870 e.3 20.8 16,s .is6 
11.86 9.84 5.05 2.22 5.64 4.61 12.02 1 1 1 / 2  90.8 104.3 34.1 .608 3.410 24.5 158.3 -24.2 105.90 1.461 -__ __I .._I___ ___ MAR3 A R R l V A L  DATE = 2441580 (22 FEE 1989) -_I_. 
4-1310 4-7580 ,162 32.1 -11.0 -3.3 1.092 95.4 .228 1,280 330.0 530.3 .988 1.572A 92.8 ,705 1.6 34.0 60.5 ,091 
4-1560 4-7127.4 .258 49.2 23.2 1.0 , 5 8 5  97.8 ,480 1.069 188.7 287.1 .li56A 1.5820 68 .1  1 .357  -.I -1.L t 2 8 . 1  ,519 
4-1121.4 4-7830 .¶lo 233.3 -9.8 -4.2 1.300 112.8 .438  ,918 274.2 485.2 ,518 1.318A 115.8 ;26? ,,It.? ..:lf 
I 4  0). a S.2 D I I  I I* R a% I ,  R I  D I I l D  ( 4 ) .  I D I  E I 4  9 09). I n  D(I9 ...- " -."- 
4 - 7 3 2 0  4-7580 ,176 41.6 
4-7731.4 4-7040 .467 239.4 
lea08 9 - 8 1  






-.*. ...1 *."I... "" * , . I _  . ",. _*." ...- .--  .".*I_ I.._ ..,"." -s.- "-..- 
-6.1 1.093 94.2 .224 1.288 336.6 521.4 1.000 1.578A 93.8 .IO9 4.5 55.4 6 l . t  
2.0 ,599 98.1 .458 1.087 189.9 294.9 .59OA 1.5850 70.8 1.383 -.I -1.4 L 2 8 . l  
2 . 2 7  5.69 1 . 4 1  18.35 21112 105.0 24.0 12.9 ,275 8.931 29.2 146.2 L8.8 94.40 
-3.0 1 .281  iio.9 .394 .e81 274.8 189.i .534 i . 2 ~ 8 ~  i i 2 . e  .wi 1 .4  2 0 . 1  19.1  






, 3 1 5  
.e50 
1 . a21  
,331  
.e19 
. o m  
8 .101  
4 - 1 3 5 0  4-7580 ,130 359.2 
4-7560 ~-r?ai.4 , 2 4 0  39.7 
4-7r41.4 4-1610 ,2155 254.6 
l i* i?8  9.06 
35 .9  
21 .6  
. 2  
3 . 8 3  
3 . 1  1.096 90.1 .cis 1.102 559.6 5 0 i . i  1 . 0 1 ~  I.SB~A 95.0 .lis - 9 . 0  -14 .0  84.0 
. i  1.244 io6.z .3o i  . a i 8  275.8 504.4 . s r z  i.064~ 103.0 .goo 3.4 t 6 . r  3 6 . 8  
2.2 ,825 99.0 ,416 1.126 193.1 314 .1  .658A 1.5940 77.0 1.372 - . 6  -L.L 830 .8  






E l . 6  
2.8 
3.78 
2.5 1.096 86 .5  
2.2 ,629 99.1 
L.06 5.49 5.19 
1.9 1.096 68.7 
Z.3 , 6 3 3  99.2 
1.4 1.232 104.3 
.e 1 . 2 3 1  1 0 5 . 1  
















I f  112 






e r e . 1  5io.8 









1.589A 95.2 ,714 
1.032h 100.2 .e91 
* 5 4 9  4.110 10.9 
i.ss60 78.4 1 .514  
-3.6 . - . e  
2.9 
1 1 4 . 1  
- 6 . 9  
- 2 . 5  
t7.e 
-10.9 




, 1 3 3  3 5 5 . 0  
,313 261.6 
11.05 9.04 





9 . 2  
21.5 
1.4 
4 .08  
1.589A 9 1 . 3  .713 
1,5980 79.4 1 . 3 1 5  
1.009A 97.4 ,885 
. e l2  5 .631  14.1 
- 3 . 0  
- . 6  
1 . S  
156.4 
-1.6 
L 6 . P  
-14.6 
- c . r  
05.7 
1 3 0 . 6  
40.4 
107.50 
. o b )  
.113 
.1e6 
1 , 6 1 3  
, 1 5 3  352.9 
, 2 3 1  37.2 
.a03 z 6 s . r  
11.21 9 . ~ 4  
8 5 . 1  
L30.4 
5 1 . 0  





1.6 1.095 84.7 .232 
2.3 ,654 99.3 .400 
C.03 5 .48  5.18 12.08 













1.588A 9 5 . 1  ,709 
1.5980 80.1 1.376 
,993A 94.8 ,819 
, 6 5 5  3.347 17.6 
- 2 . 5  
-.6 
e . 3  
-C.L 




e . ?  
-L.9 
t7.7 
-11 .1  
- 1 8 2  352.3 5.8 
,237 37.1 21.4 
-301 L64.5 9.0 
11.66 9.59 
1.4 1.092 82.1 .e42 
L.3 -835 99.3 .400 
2.3 1,225 103.? .ea0 




l f  1/2 
39.9 163.7 
194.8 325.0 
95.3 82 .0  





1.585A 9 5 . 1  .703 
1.5990 8 O . t  1.378 
.985A 91.8 .875 
.e62 3.232 19.9 
6 . 3  
-L.9 
e5 .5  
-19.6 





, 3 0 1  
,148 
1 . 4 1 7  4.44 
MAR8 A R R I V A L  DATE = L447590 4 UAR 1989) - -- -- - II_- 
4-7360 4-7590 .130 356 .1  30.2 3.3 1.097 88.7 .e22 1.304 7.4 164.8 1.0150 1.593A 94.1 ,708 -4.4 - % 1 . 5  83.5 
4 -7590  4-1144.3 .268 36.5 20.0 2.1 .e37 103.Z .419 1.119 199.9 320.8 .674A 1.8450 78.6 1.361 -.4 -1.8 CL9.T 
4-1144.5 4-1880 e 3 3 1  L59.O e.8 .8 1.238 101.1 .e79 ,808 276.3 510.5 . ) d e  1.033A 100.3 -892 La0 27.8 40.4 
11.91 9.76 3.83 L.15 8.57 5.93 lL.88 1/1/2 99.3 41.0 L9.6 ,549 3.916 8 . 1  154.4 - 8 . 1  107.30 
4-7370 4-7590 .135 914.8 19.3 L.4 1.098 88.0  ,225 
4-7190 4-1746.L .e67 35.8 19.0 0.1 -841 103.3 .4(14 
11.84 9.79 3.88 L . 0 5  5.48 5.91 lC.41 








4-12180 4-1590 .lSe 853.C 12.0 1.0 1.099 8 5 . 0  .231 
4-1S90 4-7747.E .LO6 3J.4 19.8 L.L .S4L 103.L .411 
4-1147.0 4-1eoo ,303 te4.e 7.4 1 .9  1 . 2 ~ 8  i03.r .e31 
~ L . O D  0.98 4.07 c.04 6.47 5.0s 1c.oe 
193 
STOPOVER TIME : 0 DAY3 MI5SI@N OURATI@N E 560 C A Y S  
M A R S  ARRIVAL C I T E  : 2447490 
24 N@V 19RP 
V 1 PSI 1 ECCEN SUA THE11 THE12 PERIH APHEL P31 2 V 2 I L OECL2 RAP 3PEECP 
V 3 P31 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  3PEEC4 
V 5 P S I  5 ECCEN SMA THE15 THE76 PERIH APHEL PSI 6 V 6 I 6 OECL6 RA6 8PEE06 
EVA -0VO -EVR TYPE SUN A 3UN R LAPPA--- - A  E ~ INC RAP OECLP ETA PERIC 
1.094 96.4 ,234 1.274 325.1 496.6 .975 1 .572A 101.0 .111 . 3  2 5 . 8  80 .8  ,190 
.675 74.4 .423 1.083 156.2 303.4 .624A 1.541 7 4 . 0  1.362 -3 .2  - 1 0 . 3  217.2 .400 
1.249 108.1 .341 .E21 211.1 501.3 .%l 1 . l O O A  106.2 .696 4 . 1  21.0 20.2 ~ 3 1 0  
6.00 5.03 14.42 1 /1 /2  49.2 32 .1  18.9 . S I 0  6 .081  19 .8  133.9 -18 .3  101.00 1 . 6 3 1  
1988 INBOUNO SWINGBY 
_- . - 
MARS ARRIVAL D A T E  = 2 ~ 4 7 4 9 0  ( 2 4  NOV i 9 ~ 8 1  -- 
LAUNCH A R R I V E  3PEEOl 
DEPART SWNGDY 5PEEO3 
8WNGBY RETURN EPEE05 
PROP - 
-. 
c-reso 4-1490 . i ~ i  
4-7490 4-7727.9 .232 
4-7727.9 4-7810 ,406  
11.92 
4-7300 4-7490 .1S9 
4 - 7 7 3 1 . 6  4-7660 , 5 7 8  
11 * 70 
4-7310 4-7490 .150  
4-7490 4-7735.3 .221 
4-7735.3 4-7870 .352 
11.64 
4-7490 4 - r 7 3 i . e  .e25 
R A l  OECLl 
R A 3  OECL3 
R A 5  DECLS 
AERO-OVL - 
17.1 - 7 . 9  
61.1 32.4 
235.4 - 4 . 3  
9.34 4.30 
6 5 . 1  34.9 
241.0 - 2 . 2  
9 .01  4 . 1 5  
11.9 - . I  
1 1  
I S  
I S  
J"? ..
- 2 . 2  
3.6 
- 1 . 5  
2.58 
- 1 . 0  




2 .82  
-.I 
-.r 
1.098 95 .6  .238 1.293 330.1 491.9 .986 1.601A 101.9 ,719 - . 6  18.9 8 7 . 8  . l e 6  
.680 75.2 .409 1.091 156.1 309.3 .644A 1.537 75.9 1.364 -3.8 -13.5 219.3 .377 
8.11 4.86 13.69 1 /1 /2  43.3 36.6 24.3 .422 4.754 29.0 136.0 - 2 7 . 1  10'5.70 1.584 
1.241 101.4 . a i 6  .BOQ 271 .1  506.1 . 5 5 3  1 . 0 6 4 ~  105 .4  .a90 3 . 7  23.5 25.3 . e m  
1.102 9 4 . 1  .242 1.314 335.3 487.6 .gss 1 . 6 3 2 ~  102.1 .res -1 .2  17.0 03.3 . is3 
.e84 75.8 .39r  1.098 116.o 315.2 . 6 6 2 ~  1 .533  77.7 1.365 -4 .9  -18.7 220.9 .3se 
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4 - 1 1 2 0  4-1140.4 .187 6 0 . 1  34.7 3.8 .e55 81.3 .389 1.092 161.9 316.6 .661A 1.117 18.2 1.362 -2.8 -11.5 221.5 -331 
4-7140.4 *-re80 .m 253.9 2.6 , I  1.233 105.2 .278 .799 214.2 si4.6 ,577 1.020~ 99.0 ,884 3.0 21.2 35.1 -209 
10.08 1.81 3.84 2.27 5.10 3.97 12.71 1/1/2 58.4 46.7 29.8 ,548 3.894 ~ 9 . 0  148.3 -28.8 108.20 1.585 
4-7330 4 - 7 1 2 0  ,122 16.4 11.3 .4 1.098 92.3 ,226 1.307 341.0 491.5 i.012 1.602~ 100.4 .lei -2.2 1.7 96.0 .io4 
4-7742.5 4-1890 .si6 2si.i 5 . 0  1.3 i.228 104.5 ,264 .792 214.4 121.8 ,583 1.nni~ 96.3 ,879 2.7 27.6 34.6 . l e a  
M A R S  ARRIVAL CITE = 2 4 4 r s z o  
- - - __-- 
4-7120 4-1142.1 .185 18.8 36.1 4.2 .657  81.7 ,383 1.095 166.1 320.0 .678A 1.511 79.2 1.363 -3.2 -13 .6  227.9 -316 
9.98 1 .68  3.76 2.30 5.12 3.93 12.31 11112 53.4 16.8 34.4 .602 3.381 33.3 149.8 -32.9 *06.10 1.414 
4-1310 4-1530  . i s 8  6.4 3 5 . 3  4.1 1.092 94.3 ,221 1.279 334.6 509.1 .990 1.562~ 98.0 ,142 -1.0 - 1 5 . 8  82.3 .%io 
4-7130 4 - r r 3 e . o  ,186 3 8 . 7  s1.r 3 . 1  .so2 83.2 .398 1.08s 169.1 311.8  MA i.si8 16.8  1.561 -2.1 -7.7 228.3 . 353  
4 - 1 7 3 8 . e  *-re10 , 5 5 3  2~0.9 .z .o 1.240 106.2 .e97 ,810 274.3 507.5 ,569 1.050~ m 2 . i  .a92 3.4 26.2 33.6 . 2 4 r  
4-7320 4-7130 .is2 14.6 19.9 1.5 1.094 93.5 .eel 1.290 340.1 5ns.r 1.001 1.175~ 98.7 .74r - 3 . 3  - 1 . 1  81 .6  .OQB 
4-rr4i.e 4-7080 ,331 254.9 2.7 .I 1.~34 ins.2 ,278 ,800 274.8 ~ 1 3 . 8  .s78 i.023~ 99.3 ,886 3.0 27.4 3 6 . 2  . z i t  
10.86 8.09 4.14 e.16 5.98 3.95 13.30 111/2 76.7 38.4 23.8 .481 4.845 19.9 148.3 -19.5 103.10 1.851 
4-1130 4-7141.t ,183 5 1 . 0  32.7 3.4 ,645 83.6 .390 1.091 169.1 316.2 .666A 1.516 78.1 1.362 -2.3 -9.2 229.0 ,331 
9.95 7.73 3.85 2.23 5.65 3.87 12.14 1/1/2 68.3 45.1 28.4 .548 4.071 25.2 150.5 -24.9 104.90 1.681 








4- r i s o  









,121 14.9 11.0 .g 1.096 92.3 ,222 $.an0 347.4 102.0 1.012 i . 5 8 ~ ~  99.3 ,151 -2.7 3.2 92.6 
.3is 218.0 5 . 0  1.3 1.2~9 104.4 ,264 .193 214.8 120.9 .s84 1.003~ 96.6 , 860  2.6 21 .8  35.0 
. l i s  12.1 12.4 .I 1.091 91.0 1.308 354.6 500.1 1.016 1 . 6 0 0 ~  99.7 ,754 -2.4 5 . 3  96.8 
.307 e6o.o 7.1 1 . 8  1.22s 104.0 .e55 . r e 8  274.5 ~29.0 .99m 93.7 ,815 2.4 26.9 31.3 
9.11 7.51 3.69 2.20 5.62 3.81 12.05 i/i/2 58.1 69.7 35.7 . m e  3.282 32.0 1s.s -31.0 ios.ro 
1 . l e 1  S 5 . 1  33.1 3 . 8  ,648 83.0 .384 1.095 169.9 319.5 .614A 1.116 79.1 1.363 -2.5 -10.6 e29.5 
9.17 7.56 3.75 2.19 5.62 3.83 12.32 1/1/2 62.5 55.7 32.6 ,601 3.564 29.2 152.2 -29.0 106.10 
















4 . 6 1  
. 5  i.099 87.9 ,229 1.313 11.1 i w . 3  1.0130 1.614~ 100.4 .rs6 - 2 . 1  1.9 i o i . 5  
3.4 .641 83.8 .389 1.091 169.8 316.4 .666A 1,516 78.2 1.382 -2.3 -9.3 229.0 
2.7 1.220 105.1 .210 .780 270.3 549.9 ,569 .990 86.4 .E66 2.6 16.4 9.4 
2.26 1.68 3.87 12.11 11112 53.0 111.4 14.1 .Sa2 3.413 34.2 153.4 -34.2 101.40 
__ M A R S  ARRIVAL DATE = 2447540 (13  JAN 1969) - - - 
-.9 1.088 98.7 ,236 1.230 311.6 530.1 ,940 1.5211 93.0 .Ti3 -1.1 10.7 46.9 
-3.0 1.289 112.5 - 4 2 4  ,896 272.7 487.8 ,518 1.278A 114.4 .948 5.7 16.9 10.8 
2 . 1  .w 8 3 . 0  ,408 1.012 i n . 8  286.6 , 5 5 7 ~  1 . 5 2 8  a e . 3  1.~49 -1.2 - 3 . 0  w e . 3  





















, 5 0 1  
4-7280 4-7140 .i82 12.2 -2.2 - 1 . 2  1 . 0 8 1  97.7 .e30 i.242 si6.9 52s.r .9s6 1 . ~ 2 8 ~  94.2 .rig - . I  14.1 3 3 . 6  -099 
4-rr29.0 4 - m ~  ,459 236.1 - 1 . 0  -2.1 1.213 110.6 .sea .a61 2 1 3 . 3  491.7 , 5 3 1  i.199~ ti1.2 .930 5.1 19.9 17.1 .mr 
4-7540 4-1729.0 ,205 82.0 Z8.3 2 . 3  ,612 83.9 . 4 4 3  1.011 112.2 293.7 .588A 1.525 11.0 1 . 3 1 3  - 1 . 3  - 3 . 6  e24.9 e 4 3 9  
11.06 8.84 4.45 2.22 5.64 4.39 15.98 2/1/2 103.8 25.3 11.6 . e 8 5  9.863 11.7 142.2 16.8 94.90 t . 5 2 6  






4- 7880 4- 7540 
4-71140 4-774L.7 









10.8 16.1 1.2 1.096 91.0 -220 1,30f! 
51.1 31.4 8 . 3  ,641 86.4 .382 1.099 
260.9 7.1 1.0 1.228 103.0 .?.Id ,789 
1 . 5 1  3.60 t,12 5.54 3.Oe lS?.O6 l/l/P 
354.4 5 0 5 . 0  1.010 
a 7 . i  68.4 34.4 
r.4 144.1 i.oirD 1u.e 321.1 .O?OA 
114.2 321.4 .679A 
P74.0 128.3 .588 
C13.0 tl3P.6 ,106 
6 3 . 1  06.9 38.5 
1.589A 






1.1 9 3 . t  .092 
-9.1 L30.4 ,306 
-28.5 105.10 i . 8 2 9  
2 r . z  3 2 . 1  . i 6 n  
1 .1  96.3 .OD1 
-0.0 cso.4 , 307  * 
L4.4 es.7 * 1 5 0  0 
-30.4 104.10 l.aS8 
5 , ¶  96.1 do98 
. 3 L 5  ,16  
-51.1 IOl.00 1.301 
-7.1 19 E L30.3 11.8
STOPOVCE l lWE a 0 D A Y 8  1988 INBOUND OW1 NGBY Wl33l@N DURAlION I 560 0 1 1 )  
WAR3 ARRIVAL D A l E  5 2447540 
13 JAN 1989 -- 
LAUNCH ARRIVE-3CEEDl- R i l  - - D E C i l T ?  - V  1 ' P S I  1-iCCEN b U A  - T H E 1 1  THE12 
D E P A R I  3WNGBY SPEEDS R A S  OECL3 I 3 V 3 P I 1  3 ECCEN SUA THE13 T H E 1 4  




P S I  2 






_ E .  
V 2 I 2 DECL2 RA2 8PEEO2 
V 4 1 4 DECL4 R A 4  S P E C 0 4  
Y 6 I 6 DECLO R A E  8PEEE6 
INC R A P  DECLP E T A  P E R I C  - KAPPA-- - A  
1.0030 1 . 8 0 l i  
,560A 1.527 
. 4 4 9  1.077 
_. 
.744 -2 .1  7 .2  98.8 - 0 9 s  
1.349 -1 .2  -3.1 222.6 . ¶ 0 2  
,653 4 . 1  8 . 6  351.6 -339  
37.3 143.4 - 3 1 . 1  88.3L 1.073 
4-7370 4-7540 ,137 355.5 3 .9  ~ .7 1.097 - 8 8 . 1 - 7 2 1 0  1.302 21.3 143.8 
4-7540 4-1725.8 -215 84 .6  27 .9  2.1 .603 83 .1  ,463 1.044 171.9 e87.3 
4-1725.3 4-1930 .502 239.4 9 . 5  4 .3  1.215 113.4 .402 ,768 e54.7 870.3 
10.69 6.53 5.90 2.17 5 . 5 9  4.63 14.98 1 /1 /2  81.0 140.9 i1;o -.is9 
4-7370 4-7540 . l a 7  3 5 5 . 5  3.9 .7 1.097 86.1 .e30 1.302 21.3 143.8 1.0030 1.601A 99.5 .744 - P . l  7.2 98 .8  s o 9 5  
4-7540 4-1733.S .198 58.9 28.9 2.5 .623 84.8 $422  1,071 172.8 301.5 .619A 1.523 13.0 1.357 -1.4 - 4 . 6  221.4 , 4 1 1  
4-r1S3.8 4-7930 .411 248.9 10.0 5.5 1.218 109.0 .332 .774 262.3 564.8 ,517 1.031 78.8 ,658 3 . 5  11.8 S57.7 a253 
10.22 8.06 3.90 e.17 5.59 4.16 13.39 1/1/2 61,O 134.1 25.9 ,357 4.458 34.4 150.0 - 3 4 . 2  93.80 1.232 




4- 7260 4- 7550 
4-7550 4-7720.1 
4 - ~ 7 ~ 9 . 7  4-re40 














, 510  
11.86 
. l e?  . eo8 
-462  
11.25 
. I 7 3  
.zoo 
~ 4 1 9  
10.7s 















9 . r 5  
, 1 1 5  
. l o 6  
,305 





































4 7 . 0  
261.7 
5 . 1  




4 6 . 2  
260.6 
7.71 
355 .e  
64.3 
235.6 




8 . 0 2  
13;o 
1.65 






- 7 . 2  
4 . 5 1  
- 3 . 8  
27.4 
-4  .9 
4.33 
-9 .9  
27.6 
-2.4 












3 .71  
1 6 . 0  
98.8 
8 . 8  
3.60 
10.5 












-1.0 1.087 99 .0  .E41 1.233 310.3 534.1 ,936 1.53OA 9 1 . 9  ,706 
2.0 .5PS 8 6 . 1  ,468 1.043 175.5 286.2 . 5 5 5 A  1.531 68.3 1.349 
-3.9 1.292 112.6 .427 .902 2 7 3 . 2  487.0 .516 1.288A 114.7 ,952 
2.46 5.87 4.69 17.31 2/1/2 111.7 22.5 9 .7  -231  11.635 43 .1  
-1.3 1.088 98.0 .234 1.244 315.8 529.8 -953  1.6341 93 .1  ,711 
2.2 .e04 66.9 .445 1.059 176.1 293.5 - 1 8 7 1  1.530 70.9 1.354 
-2.8 1.276 110.7 .388 .e70 273.7 490.9 .532 1.2071 111.5 .933 









- . l  
- 1 . 2  
4 .5  
145.9 
1 .o 
-1  .2 
3 . 9  
148.5 
8 .3  
- 1 . 3  
3.4 
151 .1  
- 4 . 8  
-1 .5 
2 .6  
1 8 5 . 1  








- 1 . 5  
2.4 
l J 6 . 8  
-2 .3  
-1.0 
8 .4  
141 .1  
-2.3 
-1 .2  
3 . 1  
153.9 




4 2 . 1  
14.4 





2 2 . 7  
5.L 
-4.3 
2 4 . 8  
- 5 . 7  
6 4 . 2  




- 6 . 6  
2 8 . 0  
-22.6 
-3 .6 
- 7 . 1  
27.4 
-25.4 
. 2  
-1.1 
2 4 . 8  
- t 7 . 5  
L.9 
- 6 . 3  
19.8 
5.2 
- 2 . 2  
7 . 5  
-38.5 


































9 2 . 6  
231 .1  








3 4 9 . 1  
S5 .6L 





. 5 1 0  
.441  


















. I 8 4  




1 .561  
. O B 9  
. S O 5  
, 149  




1.443 . 089 
- 5 0 0  . so1 
. O B 8  
.069 
. 3 8 3  
,226 
1 .SO6 
. ion  
- 1 . 7  1.069 96 .9  .226 
2.3 .614 87.6 - 4 2 1  
-1.7 1.262 109.0 -354 
2.14 5.56 4.27 15.03 
1.255 321.3 525.7 
1.072 176.7 300.2 
.645 274.2 495.3 
2 / 1 / 2  104.7 21.9 
1.266 327.1 521.8 
1.082 177.3 306.4 
.e27 214.6 500.3 











. I 7 0  
22 .8  
1.541A 94.1  -716  
1.529 73.1 1.357 
l i l 4 5 A  108.4 ,910 
.342 7.808 6.7 
1.5491 9 5 . 1  -721  
1.528 Y I . 1  1 .360 
1.095A 105.4 ~ 9 0 6  
.408 6.196 8.7 
1 . 5 5 8 A  95 .9  a726 
1.528 76.7 1.362 
1.057A 102.5 ,896 
.479 5 . 0 1 6  13 .5  
-2.8 1.090 95 .8  .E24 
2.5 .621 88.1 .412 
- . B  1.251 107.5 -324 
2 .07  5.49 4.14 14.13 
- 6 - 0  1.091 94.6 .e21 
2.8 .627 88.5 .401 
.l 1.242 106.2 .E99 
2.S5 5.96 4.05 13.39 
3 .0  1.094 92.4 .218 
2.9 ,634 89.0 .387 
1.4 1.230 104.3 .263 
2.24 5.66 3.98 12.36 
1.276 333 .1  518.2 
1.090 177.8 311.7 
,814 275.0 506.0 
2 /1 /2  90.5 37.0 
1.293 348.5 512.4 1.011 1.376A 97 .1  a733 
1.101 178.5 319.8 .675A 1.527 79.0 1.364 
-796  275.4 519 .5  -586  1.006A 9 7 . 0  ,882 
1 /1 /2  8 1 . 1  53.7 30 .9  e608 3 . 7 5 6  22.8 
1.8 1.095 9 1 . 1  -218 1.299 353.9 510.3 1.016 1.583A 9 7 . 6  -735 
3.0 .638 89.2 ,384 1.103 178.7 321.8 .619A 1.521 79 .6  1.365 
1.6 1.226 103.9 .254 ,790 2 7 5 . 2  527.8 .590 -991A 9 4 . 2  ~ 8 7 7  








4 - 1 5 5 0  4-7743.7 
4-1741.? 4-7920 
1.3 1.096 89.8 .e20 
3.0 ,636 89.2 ,384 
2.3 1.223 103.9 .e52 
2.08 5.49 3.94 11.94 
1.303 2.0 148.9 1.0170 1 . S 8 9 A  98.0 -737  
1.103 178.7 321.8 .679A 1.1127 79 .8  1.365 
.786 274.2 538.8 .588 ~ 9 8 4 1  91.1 ,873 
1/1/82 72.6 68 .4  34.9 e846 9.335 27.5 
1.303 11.0 148.3 1.01SD 1.592A 98.2 ,737 
1.098 176.4 318.3 ,871A 1.326 78.7 1.364 
.782 271.7 547.5 ,577 .988 87.3 ,868 
1/1/2 70.4 107.e 33.5 ~ 5 8 5  3.468 29.3 
1 .1  1.098 8 8 . 0  .222 
e.6 .633 89 .0  ,389 
2 . 7  1.221 104.6 ,263 
2.08 5.48 3.97 12.07 
4-1S70 . 4-7550 
4 - 1 5 5 0  4-?721,1 
4-7721.6 4-1930 
.9 1.098 86.2 ,227 1.298 20.6 143.6 1.0030 let193A 98.3 e735 
1.9 ,580 8 5 . 2  .493 1.027 1 7 5 . 0  279.3 .SZIA 1.533 65.6 1.344 
4 . 8  1 .214  118.3 .448 .766 250.7 572.1 ,424 1.108 69.1 ~ 6 5 0  




. 9  1.098 86.2 .227 
2.5 ,621 88 .1  ,412 
3 . 3  1.219 107.8 .310 
2.08 5.50 4.14 12.90 
1.296 20.6  148.6 1.0030 1.593A 98.3 e735 
1.082 177.3 306,s .836A 1.528 7 5 . 1  1.360 
.777 265.0 561.7 ,538 1.018 80.9 -861  
1/1/2 89.7 130.4 27.8 ,410 4.187 32.0 
- 
4-7280 4-7580 .193 14 .1  
4-7560 4-7730.3 .215 53.9 
4 - 1 7 3 0 . 3  4-7840 .464 238.0 
11.57 9 .22  
4-7L90 4-7160 -177  19.7 
4-7754.1 4 - 1 8 5 0  ,421 243 .1  
11.05 6.05 
4-7500 4-1734.2 .209 5 1 . 0  
-2.3 -1 .4  1.089 98 .3  ,238 1.246 314.5 533.7 .949 1 . 5 4 3 A  92.0 .IO5 - . 8  14.7 49.5 . I O 7  
25 .8  2.1 ,599 90.3 .448 1.064 180.5 293.6 .587A 1.5400 70.0 1 .355  - . 9  - 2 . 4  227.2 .464 
-7 .3  -2.8 1.278 110.8 .190 .874 214.0 490.2 ,533 1.215A 111.7 ~ 9 3 6  5.2 20.3 18.5 ,396 
4 .59  2.35 5.77 4.63 18.19 2/1/2 118.1 24.8 11.8 ,280 9 . 7 2 3  25.0 144.8 24.5 94.30 2.458 
- 3 . 5  
25 .8  
- 5 . 0  
4 * 3 8  
-1.8 1.089 97.2 .232 1.257 320.2 529.7 .968 1.5471 9 3 . 1  ,710 - . I  19.2 5 4 . 6  -097  
2.2 ,609 90.9 .430 1.017 181 .1  300.5 .614A 1.5100 73 .1  1.359 - . 9  - 2 . 9  229.0 -421  
- 1 . 8  1.263 109.0 , 3 5 5  ,846 274.5 494.7 .547 1.15OA 108.0 ,920 4 . 5  22 .8  25 .1  . 3 4 5  






4 - 7 1 4 0 . 5  4-7810 
4-7330 4-7560 





4 - n s o  4-r560 
4-174a.3 4-1910 
4-7BOO 4-1146.3 





4 - r7ss . i  4-1930 
-165 25.6 
a204 48 .¶ '  
-384  248 .9  
10.66 8 .59  
. l o 9  34.8 
.201 48.5 
. 3 5 4  253.5 
10.70 8.56 
-7 .8  




25 .8  
.2 
4.28 
-2 .6  1.090 9 6 . 1  .228 1.287 326.1 528.0 ,980 1 . 5 5 4 A  94 .0  ,714. .8  27 .2  'J0.7 .090 
2.3 .617 91.3 ,411 1.088 181.8 308.7 .638A 1.5410 75.1 1.362 -1.0 -3 .4  230.3 .384 
- . 8  1.252 107.5 ,325 ,829 2 7 4 . 9  499.7 .580 1.0991 105.6 .907 3 . 9 '  24.9 31.0 -297  
2.09 5 . 5 1  4 .38  14.18 2/1/2 105.8 31.3 18.8 ,407 6 . 1 8 3  4 . 1  149.4 -2.0.101..70 2.108 
- 4 . 9  1.091 95.0 .223 1.278 332.2 522.5 .992 1.36DA 94 .9  . ? l e  3.2 46 .9  62.6 , 0 9 4  
2.4 - 8 2 3  91.7 .404 1,097 162.4 312.2 .654A 1.1410 76.7 1.364 - 1 . 1  - 4 . 0  2 3 2 . 0  *354 
.l 1,243 108.2 ,300 . E l 5  275.3 505.4 ,571 1.059A 102.7 .S97 3.1 28.5 35.9 a 2 5 8  
2 .14  5.58 4.29 13.43 2 /1 /2  98.3 36.4 22.8 .476 5.058 10.7 151.9 -10.5 103.80 1 . 9 4 1  
,157 359.8 
.198 41 .7  
-314 260.4 
10.96 6.34 
5.6 1.094 92.5 ,218 1.293 3 4 5 . 8  516.9 1.010 # . 5 7 5 A  96 .1  .72S -7 .2  -2S.4 83 .3  * I P S  
2.6 ,630 92.1 .391 1.109 183.3 320.2 .6?6A 1.5420 79.1 1.367 - 1 . 2  - 5 . 1  231.4 e 3 1 4  
1.4 1.231 104.3 .263 .797 273.7 518.9 .187 1.007A 97.2 , 8 8 3  2 . 6  28.1 59 .0  - 1 8 9  







7 .3  
3.77 
2.7 1.095 91.2 -218 1.298 353 .3  114.6 1.015 1.581A 96.8 . ? e 7  -4 .2  - 1 0 . 3  86.3 e095 
2 .7  .632 92.2 .388 1.111 183.5 322.3 .681A 1.5420 79.7 1.367 - 1 . 2  - 5 . 1  L31.4 -304 
1.9 1.227 103.8 -254 .791 275.5 527.0 .391 .99ZA 94 .3  . 8 I 8  2 . 3  27.5 35.2 a 1 6 1  
2 .16 (I.58 4.19 12.07 1 /1 /2  8 4 . S  68.2 33.S .649 3.468 2e .6  157.3 - 2 2 . 6  108.30 1.601 
. I 1 6  4 .0  21 .o 
26.0 
8.9 









1 .8  1 .091  













4 .21  
ea.; 
.219 1.301 1.4 1S3.4 1.0170 1.586A 96.9 ,729 - 3 . 3  - 4 . 0  89.1 
.387 1.111 183.5 322.4 .68lA 1.1420 79.7 1.367 -1.2 - 5 . S  C31.4 
.241 .787 274.5 536.1 ,589 ,985A 91.3 .e74 2 . 2  25.1 26.7 
11.94 1/1/2 81.1 84 .1  34.8 .652 3.347 24 .9  198.0 -24.8 lOS.10 
.Eel  1 .301 10.3 1S2.8 $.013D 1.5881 97.2 ,728 -2.8 - 0  90.9 
.a92 l . i O 8  183.2 319.5 .674A 1.5420 I 8 . 9  1.866 -1 .2  -8 .0  231.4 
,260 .78S 272.3 546.6 ,979 .987 87 .7  .E89 2.3 20.4 15.2 
92.04 1/1/2 79.0 10S.6 33.6 -596  3.457 E6.9 117.8 -26.7 103.10 
.068 
,304 
- 1 4 9  
1 .510  
. 0 3 8  
.317 
. I  sa 
1.466 
,197 43 .1  
~ 3 0 4  263.1 
9.95 7.89 








1 . 2  1.095 86.3 .22S 1.296 20.2 153.1 1.0048 1.9891 97.3 ,727 -2.4 3 .1  91 .9  .088 
t . 0 3  5.45 4.32 12.76 1/1/2 78.2 128.1 28 .6  .441 4.049 29.8 195 .1  -C9.6 91.40 1 . 3 4 6  
2.4 .e20 91 .1  ,410 1 . ~ 9 ~  1 e e . i  8 0 9 . ~  . 6 4 ~  1 . 1 4 1 ~  7s.s 1.363 - 1 . 0  - 3 . r  eso.7 .SOD 









4 . 4 1  
.___ - - NAR8 ARRIVAL DATE = 24411170 (12  FEB 1919) 
-1.4 1.089 98.7 .e44 1.249 S13.2 537.4 .945 ¶ . S I S A  90.8 .E99 -.I 1 5 . 8  48.5 e 1 1 3  
-2.B 1.279 110.8 .393 .e18 274.3 489.8 . I S 3  1.222.4 112.0 .939 5 .3  2O.S 18.6 - 4 0 0  
E . 4 3  5.87 4.95 16.27 t / i / t  l P 3 . 6  L4.3 12.8 .E71 9.405 L7.6 14S.f C7.k 94.PO L.330  
-1.8 1.090 91.5 .E38 1 . t W  519.0 533.8 .902 1.556A 9t.O -703 - . I  19.0 33.R ,102 
E.: ,607 94.5 .434 1.087 181.9 301.0 ,616A 1.1990 13 .1  %.36C - . Y  -2.E LLO.4 - 4 L t  
2 .1  .597 94.0 ,452 i . 073  184.9 294.0 . S B ~ A  1.1570 70.8 i . 3 s e  - . I  -1.9 t e r . 8  .*BO 
-¶.a 1 . ~ 6 1  ~ 9 . 0  ,357 1314.8 494.1 ,541 L.~I IA 108.8 . em 4.6 t 3 . 0  c9.1 .340 
L . tb  1.81 4 . 8 t  S5.16 e l l / % ?  118.5 L 7 . t  1 S . t  .E18 7.914 11.# 141.6 10.3 98.70 8.Rt 
4-7200 4-7370 . I 9 9  i 5 . 1  
4- IS70 1-1730.9 ,229 49.8 
4-773O.S 4-7840 .466 $38.7 
l t .09  9.64. 
4-7290 4-?1?0 .163 20.5 
4-1184.1 4-?850 .4ee L44.4 
11.58 O.t? 
4 - m r o  4-7194.6 ,293 47.0 
196 
3lOPOVER TlUE i 0 D A Y 9  
_ _  
LAUNCH ARRIVE- -OPEECI 
OEPART SWNGBY SPEEDS 
OWNGBY RETURN OPEECI 
PROP 
1988 INBOUND SWINGBY MlS3ICN CURAlION i 5 6 0  C A Y S  
MARS ARRIVAL GATE 244711P 
12 FEB 1989 
V 2 1 2 DECL2 RA2 SPEECZ 
V 4 I 4 GECL4 R A 4  S P E E C I  
V 6 I 6 DECL6 RA6 SPEECS 





- 6 . 0  
23.8 
-2 .5  




. e  
4 . 2 0  
PSI 1 iCCEN $HA THE11  THE12 
PSI 3 ECCEN SUA THE13 THET4 
PSI 8 ECCEN SMA THETS THE16 
DVD EVR TYPE SUN A SUN R 
R A l  
R A 3  





32 .7  
4 2 . 7  
264.1  
0 . 8 1  
s . o n  




.977 . C38A 
.56n 
19 .0  
. 5  r2 
.991  
,655A 




- A  
1 .  S60A 
1.5610 
1 * 102.4 
1.56SA 
1 .O62A 
.4  18 
, 4 0 5  







105 .8  
6 . 0 0 1  
93 .8  
16 .8  
1nz.s 
4 . 9 0 0  
, 7 0 1  . a  z5.s  s r . 9  . o e s  
1 .365 - . a  - 2 . e  z m . 1  , 3 9 5  
2.0 i s n . 0  -.I 101.90 1 . 0 5 4  
, 909  5 . 9  2 5 . 0  3 1 . 1  .S f lo  
,111 2 . 1  3 8 . 1  6 1 . 5  .OQO 
8 .1  1 5 2 . 4  - r . 9  i a r . r o  1.901 
1 , 3 8 1  - . 8  - 3 . 0  2 3 1 . 1  . 3 S J  
,899 3 . 4  26.6 36.4 .250 
-3 .a  1.092 
2 .3  .622 
- 1  1.244 
2.09 s . 5 1  
4-1320 4-1560 
4-7100 4-7143.e 
4 - 1 1 4 3 . 9  4-raan 
4- rssn 4- 1500 
4-7500 4 - 1 1 4 5 . 9  
4-rI43 .8  4-7920 
1 
,124 3sa.o 









e . ?  
11.08 
9s.r ,114 
08.2  1 9 5 1.311 o m  
3.321 22.1 
95 .5  .113 
77.0 1 . 5 7 2  
0 3 . 1  .ea5 
1.787 e5.r 
- 3 . 8  
- .a 
2.r 




2 . 7  
- 8 . 9  
- 2 . 7  
r1.i 
-21 .a 
- # . a  
-e4 .6  
- r . t  
11.5  
e1 .c  
i 7 . r  
ins.00 
230.0 
230 * 6 
81.7 
6 . S  
99. (ID 
4-7570 




9 . 8 1  e.02 
2 i . a  2.e 
4 - ~ 3 a n  
4-rs90 
4- r r d a .  5 




4-1146 .3  
4- 79CO 
4-7590 
(I- rr4e  . 4  
4-7930 
-4 .4  
- . 4  
2.L 
-8 .4 
- . 4  
1 5 6 . 7  
1sa . i  
e.a 




- 4 . 5  
-1.4 
i3 .e  
-2e.r 
05.5 
e29 6 3 
18.7 
106.40 
30.2  3 .3  
19.9 9.1 
3 . 8 3  2.13 
1o.r e.7 
9 4 . r  . in8  









t n . 1  e . i  
5.88 e.05 
197 
M1381ON OURATION : 600 0119  
MARS ARRIVAL 0 A l E  2441490 
2 4  NOV 9088 
3TOPOVER T I M E  s 0 DAY8 1988 INBOUND SUINGBY 
- - - .. - _ _  
LAUNCM ARRIVE-3PEEOl 
O E P A R T  OWNCOY EPEE03 
3WNGBY RETURN EPEE05 
PROP - -- .- - - - . . - 
4-1260 4-1490 .195 
4-1490 4 - 1 1 3 1 . 6  .225 
4-1131.6 4-1660 ,313 
12.01 
- - .. . - - - - - - ._ . 
R A I  OECLl I I V 1 PSI lrCCEN--SMA- THE11 THET2-PERIH- APHEL P S I  2 V 2 I 2 OECLZ RAP. 8PEEC2 
RA3 OECL3 I 3 V 3 PSI 3 ECCEN 3 W A  THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  8CEEO4 
R A 5  OECL5 I 5 V 5 PSI 5 ECCEN 3MA THE15 THE16 PERIH APHEL P I 1  6 V 6 I 6 OECL6 R A 6  3PEEC6 
AERO-DVL O V A  EVA_QVQEVR___TYPE_3UN A 3UN RLAPPA-_rA-- E _-INC RAP OECLP ETA CERlC 
354.3 3.0 - 9  1.086 98 .6  ,232 1.220 311.2 512.0 , 9 3 1  1.502A 91.8 .748 - 2 . 1  3.5 59.6 s t 1 8  
65.1  34.9 4.3 ,680 15 .2  ,409 1 .091  156.1 309.3 .644A 1.537 15.9 1.364 -3 .6  -13.5 219.3 
241.0  - 2 . 2  - 3  1.241 101.4 .316 .606 211.7 506.1 . 5 5 3  1.064A 103.4 ,890 3.7 23.5 25 .3  
9 . 4 1  4 .62  1 . 5 4  5 . 9 1  4.86 13.69 2/l/Z 73.6 36.6 24.3 ,422 4.154 29 .0  136.0 - 2 1 . 7  103.10 $ . I 6 4  
- - MARS ARRIVAL DATE 2441490 (24 NOV 19881 .- - 
4-1210  4-7490 . 181  359.0 9 .8  1.1 1.088 91.9 .231 1.231 315 .1  508.1 .951 l .523A 9 9 . 0  .755 - 3 . 5  .I 66.3 a123 
4-1490 4-1735.3 ,221 63.8 36.5 5.4 .684 1 5 . 6  ,397 1.098 156.0 315.2 .662A 1.133 71.7 1.365 -4 .9  -18.1 220.9 ,312 
4-1135.3 4-1810 .S I2  246.5 - 2  -0  1.235 106.2 ,295 .EO1 212.6 511.0 ,565 1.036A 100.9 .865 3.4 25.5 29 .1  *235  
11.91 9 .28  4 .51  2.63 6.04 4.17 13.10 2/1/2 66.3 42.0 31.4 +485 3,694 36.3 136.9 - 3 6 . 1  106.40 1.306 
4-7320 4-1490 . 1 4 2  20.1 4 .3  -.I 1.108 93.8 .241 1.334 340.9 483.6 1.004 1.664A 103.4 ,193 -1.4 16.0 97.9 - 1 4 0  
4-1490 4-1121.6 .232 61 .1  32.4 3 .6  .615 14.4 -424  1.083 156.2 303.4 .624A 1.541 14.0 1.362 -3.2 -10.2 211.2 ~ 4 0 9  
4-1127-6 4-1920 ,409 240.4 8.8 3.1 1 .214  109.0 .331 ,167 261.0 562.4 . S i 3  1.022 19 .1  .E54 3 . 1  10.2 351 .1  - 2 4 5  
1 1 . 9 1  9 .00  3 .96  2.96 6.37 5.04 1 3 . 2 1  l / W 2  34.0 130.1 29 .9  .360 3.880 59.0 138.2 -39.6 95.50 1.036 
WARS ARRIVAL DATE = 2441500 ( 4 OEC 19881 -- - --___ 
4-7250 4-1500 .206 350.2 - 2 . 9  .2 1.083 99.5 -235 1.202 305.9 522.2 .920 1.484A 95 .3  .132 -2 .0  4 . 2  45 .9  - 1 1 s  
4-7500 4-1129.0 .e21 61.6 32.0 3.2 .663 16.0 .423 1 . 0 7 1  159 .1  302.5 .621A 1.533 13.8 1.360 - 2 . 1  -8.1 2 1 9 . 1  .410  
4-1729.0 4 - 1 8 S O  .410 236.9 -4.4 -1.5 1.251. 108.8 ,343 .825 211.1  100.1 ,542 1.109A 106.7 ,902 4 .2  Zl.4 21.2 -316  
12.02 9.53 4 .16  2.49 1.91 4.15 14.54 2/1/2 9 2 . 1  31.2 11.1 .351  6 . 5 1 6  15.6 136.7 - 1 4 . 1  100.40 1.966 
4-7260 4-1SOO .195 S 5 6 . 0  -1. - 3  
4-1500 4-1132.1 . C I S  66.1 33.9 3.8 
4-1732.1 4-1660 .379 242.4 -2.2 - . I  
11.61 9.19 4 .62  2.42 
4-1210 4-'500 .184 1.1 3.5 .I 
4-1500 4-1136.0 .208 64.5 36.3 4.5 
4-1136.0 4-1610 .352 241.4 .2 .C 









98.7 .231 1.211 310.5 511.0 .936 1.498A 96.5 ,139 -2.1 1.4 54.6 ,111 
16 .1  .409 1.086 119.1 308.3 .641A 1.530 15.6 1.362 -3.2 -11.1 C21.6 -319  
107.4 .311 .812 212.3 504.9 . 5 5 4  1.010A 103.6 .e93 3.6 2S.6 26.4 . C 7 S  
4.57 13.17 2/1/2 83.3 35.6 22.5 ,420 5 .126  e4.4 139.1 -28.4 102.90 1 .132  
91.9 ,229 1.232 315.2 111.8 .950 1.514A 9 1 . 7  .146 -2 .3  5 . 6  6 3 . 3  -110 
11.3 .398 1.092 1 5 9 . 1  313.1 .858A 1.126 11.3 1,363 -3 .6  -14 .5  C23.0 e352 
, 106.e .295 .e02 2 7 2 . 9  510.3 ,565 1.039A 101.1 .E86 3.4 2 5 . 1  30.5 ~ 2 3 1  
I 4.46 13.14 2/1/2 74.9 41.3 28.2 .485 4.098 32.2 141.0 -31.2 105.10 1 . 5 0 1  
4-7200 4-7500 . 1 1 5  4 . 5  9 . 1  1.1 1.089 91.1 .228 1.240 319.9 506.9 ,963 1.533A 98 .6  . I 5 3  -3.0 2 .9  11.9 ~ 1 1 4  
4-1500 4-1739.3 .e01 62.5 39.8 5 . 5  .616 11.8 .388 1.098 159 .1  319.0 .612A 1.524 18.9 1.365 -4 .7  - IO.¶  e24.1 .332 
4-1139.8 4-7680 -332  252.4 2.6 . 7  1 .231  105.2 .e18 .196 213.6 515.8 ,575 1.011A 9 8 . 7  ,882 3 . 0  21*d 38.4 a206 
11.24 8 - 7 1  4 .35  C.47 5.89 4.42 12.66 2/1/2 67 .4  48.2 35 .5  .541 3.281 39.8 141.6 -38.5 101.30 1 . 2 4 1  
4-1320 4-1500 -136 1 9 . 1  6.0  - . 3  1.101 93.6 ,237 1.316 341 .1  489.5 1.005 1.628A 102.1 ~ 1 8 0  -1.6 13.8 96.5 ,123 
4-1500 4-1734.1 .el0 65 .2  35 .3  4 . 2  .e11 1 7 . 1  .402 1.090 159 .1  311.5 .652A 1.128 76.6 1.363 - 3 . 5  - 1 3 . 0  222.5 ,362 
4-7154.1 4-7920 ,362 2 4 8 . 9  9.2 2.8 1.211 106.1 .e95 .113 265.9 556 .3  . 5 4 5  1.001 83.4 ,859 3.1 1 4 . 2  559.P .PO0 
l l r O 4  8.40 3.90 2.64 6.06 4.10 12.58 l / l / Z  41 .3  121.9 34.4 ,458 3.385 40.6 1 4 4 . 1  -40 .5  99.40 1.09P 
____ _. _ _  MARS ARRIVAL DATE = 2447510 (14 OEC 19881 - 
4-1210 4 - 1 5 1 0  .210 351 .4  - 4 . 1  - . l  1.083 99 .7  ,237 1.202 305.0 126.9 .911 1.481A 9 4 . 0  .124 -1.8 4 . 6  4 1 . 1  mil6 
4-7510 4-1130.1 .211 8 7 . 1  31.5 3.0 .651 11 .8  .423 1.073 162.2 301.7 .619A 1.521 1 3 . 6  1.358 - 2 . 3  - 1 . 4  221.9 ' 4 1 2  
4-7130.1 4-1650 ,412 238.4 -4 .5  -1.6 1.254 108.8 .346 ,830 212.3 498.9 ~ 5 4 3  1.111A 101.1 ,906 4 . 3  21 .1  22.1 e 3 2 2  
11.86 9.35 4 . 8 4  2 .51  5.93 4 .52  14.65 2 / l / 2  101.4 30.3 16.6 ,353 6.915 1 1 . 1  139.1 -10.0 99.90 2 . 0 9 0  
4-1260 4-1510 .191  351.3 -1.6 - . l  1.084 98 .8  .232 1.216 309.7 521.8 .933 1.498A 9 5 . 3  .130 -1.8 6.4 49.9 a 1 0 9  
4-1110 4-1133.7 ,203 65 .4  33.0 3.4 .651 18.4  .409 1.082 162.2 301.5 .639A 1.524 1 5 . 4  1.360 - 2 . Y  - 9 . 3  2 2 3 . 1  -380 
4-1733.7 4-7660 ,380 243.8 -2.3 -.I 1.244 101.4 .319 ,815 212.8 503.6 . I 5 6  1.015A 104.2 .e96 8.8 24.0 27.4 ~ 2 1 9  
11.38 8 .99  4 . 6 5  2.39. 5.61 4.34 13.85 2 / l / 2  93 .1  34 .1  21 .1  - 4 1 1  5 . 4 5 3  20.3 141.7 - i 9 . 4  102.40 1 . 6 5 1  
4-7210 4-1510 .le5 2 . 9  ~6 - . l  1.088 98 .0  ,229 1.230 
4-1510 4-1136.9 ,198 6 3 . 1  34.8 3 .9  ~ 6 6 1  19.0 .398 1.088 
4-1136 .9  4-1610 ,355 248.6 - 2  .O 1.231 106.2 .298 .BO5 
11.01 6 . 1 0  4.49 2.31 5.13 4.22 13.19 2/1/2 
4-1280 4-1510 .114 8.1 2.2 - . 2  1.088 91.2 .e21 1.244 
4-1510 4-7139.1 .195 62 .1  36.8 4 . 5  .665 79.4 ,389 1.094 
4-1139.1 4-1860 .331 252.9 2.6 .7 t . 2 3 2  105.2 ,218 .791 
10.16 8.48 4.33 2.28 1 - 1 0  4 . 1 5  12.68 2/1/2 
1 3 1 4 . 5  516.8 ,948 1.SllA 96 .5  .131 -1.1 
162.3 312.1 .658A 1 .521  11.0 1.362 - 3 . 1  
215.4 509.3 . I 6 7  1.043A 101.5 .E88 3 .4  
' 84.5 40.3 26.2 a484 4 . 4 0 1  21.5 144.0 
319.4 511.9 .962 1.526A 91.6 -143 -1 .7  
162.4 311.4 .669A 1.519 18.4 1.383 - 3 . 6  
213.8 5 1 5 . 4  . S T 6  I.Ol8A 9 8 . 8  .863 3 . 0  
! 16.0 41.1 31 .8  . 5 4 1  3.647 33 .6  145.6 
6.1 58.4 
-11.6 225.0 
25 .9  3 i . 6  
-26.8 lC4 .30  
10.0 6 6 . 1  
-14 .6  225.9 
21 .1  34 .0  
-32.6 105.90 
, 1 0 5  
, 5 5 3  
,241  




1 .449  
4-1290 4-1110 ,163 14 .3  - . O  - . 9  1.090 96.3 .226 1.259 324.4 501.3 -915 1.544A 98.6 ,750 -1.0 15.8 14.3 ,101 
4 - 7 5 1 0  4-1142 .1  ,194 60.6 39.2 5 . 1  ,668 1 9 . 1  ,382 1.098 162.4 321.3 -819A 1.518 19 .6  1.364 - 4 . 2  -18.2 226.3 m316 
4 - 1 1 4 2 . 1  4-1690 .316 256.6 4.9 1.3 1.228 104.5 ,264 ,791 214.2 522.1 -582 1.0001 96..2 ,618 2.7 2 7 . 5  33.9 - 1 1 9  
10.56 8.33 4 . 2 0  e.25 5 .61  4.13 12.30 2 / l / 2  61.1 51.4 3 1 . 1  -601 3 . 0 9 2  38.8 146.4 - 3 6 . 0  101.20 1 . 2 S I  
4-7300 4-7510 .152 14 .6  9 . 0  -4 1.093 95.5 .e26 1.2<4 329.1 502.9 ,986 1.563A 99 .4  a756 -2 .2  6 . 0  82 .3  . l o 6  
4-11110 4 - 1 1 4 5 . 9  .195 59.2 41.3 5.6 .669 80.0  ,318 1.101 162.6 324.2 .665A 1.516 60.4  1.385 -4.8 -21.8 226.6 ~ 3 0 6  
4-1143.9 4-1900 ,306 259 .5  1.0 1.0 1.225 104.0 ,256 . ? O B  214.3 529.4 . I 8 6  .989A 93.6 .875 2 . 4  26.6 30.1) . l ¶ 9  
10.54 6 . 2 1  4 . 0 1  L.33 5 . 1 5  4.14 12.05 l / l / 2  61.4 10 .4  43.1 .E35 2.122 4 2 . 9  146.6 - 4 1 . 9  108.10 1 . 0 9 4  
1-1310 4-1510 . I 4 2  1 1 . 5  6 .7 - 2  1.091 94.5 .e27 1.289 135.2 498.6 -996  1 .5851  1OO.C -162  - 2 . 0  9 . 9  86 .1  - 1 0 0  
4 - 1 5 1 0  4-1143.0 .194 59.P 4 0 . 3  5 . 5  .668 19.9 .380 1.100 162.5 322.8 .682A 1.517 60.0 1.384 - 4 . 5  - 1 9 . 6  226.5 . 3 i P  
4-7l4SeO 4-1910 -312  258.9 8 . 3  2 . 2  1 .222  104.2 . e51  -193  212.1 539.4 , 5 8 2  .984A 90.2 ,810 2 . 4  2 3 . 4  19.6 - 1 5 1  
10 .45  8 .09  3.93 2 .36  5.18 4.13 11.96 1 /1 /2  54.9 90.6 4 2 . 7  ,620 2 . 1 1 5  4 2 . 1  141.6 -42.1 106.20 1 .081  
4 - 1 3 2 0  4 - 1 5 1 0  ,133 18.6 8 . 1  6 1  1.096 9 3 . 5  ,229 1.304 341.1 495.2 t.005 1.603A 100.9 .?E8 -1 .9  10.6 9 4 . 2  ,111 
4-1510 4-1131.7 . l o ?  63.3 35.3 4 . 0  a662 79.1 ,395 1.090 162.4 314 .0  n659A 1.521 11.4 1.362 - 3 . 2  -12 .3  2 2 5 . 3  , 3 4 1  
4-1131.7 *-ISLO - 3 4 1  252.6 9.4 2 .8  1.213 105.9 ,232 ,716 261.9 553.4 , 5 5 1  ,995 64.6 .662 2 . 9  16.1 3.4 , 1 8 5  
10.41 8 . 0 5  3.86 2.42 5.63 4.19 12 .31  11112 49.4 1 1 1 . 4  34.9 ,1101 3.337 3 8 . 9  147 .1  -38.9 1 0 U . 4 0  1 . 1 7 0  
MAR3 ARRIVAL DATE 5 2 4 4 1 5 2 0  I 2 4  OLC 1 9 0 0  - -  - - . -. __ ___ __ - _ _  
4-7250 4-7520 , 2 1 5  352.4 - 4 . 9  - . 3  1.063 100.0 .e41 1.203 303.8 531 .1  .913 1.4941 92 .1  ' - 7 1 1  - 1 . 3  5 . 1  36 .4  * l e 0  
4-7S20 4 - 1 1 3 1 . 1  .203 65.5 30 .8  2.3 ,640 19 .8  . l e 3  1 .010  165.4 301.1 ,611A 1.523 13.4 1 .351  - 2 . 0  -6.3 2 2 3 . 9  , 4 1 4  
4 - l r 3 1 . 1  4 - 1 6 5 0  . 414  239 .1  -4.6 -1.6 1.256 100.9 .348 ,834 212 .6  491.0 ,544 1 . 1 2 5 A  1 0 1 . 5  ,909 4 . 3  8 2 . 0  21.0 * s t @  
'11.63 9.25 4 . 9 2  L . 0  5.99 4.33 14.76 2 /1 /2  109.8 29.6 15.8 ,310 7.264 8.1 141.2 - 6 . 0  99.90 2 . 1 9 3  
1-1260 4-7520 $201 358.5 -2 .7  -.4 1.064 99 .1  .e35 1.216 306.7 526.3 ,930 1.5011 9 4 . 1  . I 2 3  -1 .6 1.1 45.9 * I 1 0  
4-1520 4-7134.6 ,196 63.5 32.0 3 .1  .646 60.4 ,409 1 .019  165.6 306.9 .636A 1.590 75.3 1.359 - 2 . 2  - 1 . 1  te5.6 
4-II84.6 4-1660 ,381 245 .0  -2 .3  - . I  1.246 107.4 .320 .619 213.4 502.0 . 5 5 I  1.091A 104 .6  ,699 3.8 24 .3  28.4 , 2 8 4  
11.28 6 . 0 1  4 . 1 1  t.41 5.63 4.16 13.93 t / l / e  102.2 33.0 eo . i  ,411 5 . 1 3 3  16.5 143.9 - 1 5 . 1  102.00 1.063 





4- I 140.4 
4- 1290 
4-1520 
4- I I 4 2 . 8  
4- I 3 1 0  
4- I 5 2 0  
4- I 148. a 
4-1520 -166 4 .3  -1.1 -.I 1.066 96.2 .230 
4-1137.6 .191 6 1 . 1  53.3 3.4 e611 6 1 . 0  .398 
4-1810 -353 249.6 .2 .O 1.239 106.2 ,297 
10.05 6.56 4 .52  2.29 5.11 4.04 13.25 
4-1520 , 1 1 5  9 .9  
4-1140.4 .167 60 .1  
4-1060 .331 253.9 
10.53 8.33 
4-7520 .165 16.5 
1-1142 .5  -185 56.6 
4-1690 ,316 251 .1  
10.31 6 .15  
4-1520 ,142 14 .8  
4-1143.3 .lo5 56.3 
4-1910 ,311 L59.L 
10.14 1.67 
-.I - . I  1.087 97.3 .e26 
34.7 3.6 -65s 81.3 ,389 
2.6 e 7  1.233 105.2 .e76 
4 . 3 6  2.21 5.63 3.97 12.71 
-3.6 - 1 . 5  1.089 96.4 .224 
36.1 4 . 2  .657 81.1 , 583  
5 . 0  1.3 1.228 104.5 .264 
4.23 L.15 5.58 3.93 12.31 
1.229 313.7 521.9 ,941 1.1111 9 5 . 3  . I 2 9  - 1 . 4  9.4 5 3 . 1  
1.086 165.6 312.1 .654A 1 .518  16.9 1.361 - 2 . 5  -9 .5 226 .8  . 
.607 213.8 506.3 .568 1.041A 101.6 ,690 3 .4  26.0 3 2 . 1  
2/1/2 94 .1  39.3 C 4 . 6  .463 4 . 6 5 4  2 3 . 5  146.4 - 2 2 . 9  103.90 
1 .242  316.1 516.8 .961 1.523A 96 .4  . 1 3 5  -1 .2  12.5 6 l r T  
1.092 165.9 316.6 .667A 1.917 16.2 1.362 -2 .8  - 1 1 . 5  221 .5  
,199 214.2 514.6 ,111 1.020A 99 .0  ,884 3.0 2 1 . 2  35.1  
L/l / i?  6 5 . 1  46.7 29.0 .546 3.694 29.0 146.3 -26 .6  105.20 
1.256 323.9 512.3 .974 1.536A 91.4 ,741 - . 3  19.9 69.2 
1.091 166.1 320.0 .676A 1 . 5 1 5  I 9 . t  1.363 - 3 . C  -13.6 CPI ,9  
,192 214.4 521.6 .583 1.OOlA 96 .3  .E19 2 . 1  21 .6  34 .6  
Z/l/t? 11.4 56.6 34.4 ,602 3.361 33 .3  149.6 -3C.9 106.10 
16.1 1.2 1.093 94.5 ,223 1.263 335.0 504.1 ,996 l.57OA 99 .1  e Y 5 2  -3.0 1.9 85.4 
36.0 4.3 ,656 61.1  ,381 1.007 166.1 32 l .C  .679A 1.315 19.6  1.363 -3 .3  -14.4 L26.O 
6.6 L.L 1.222 104.L .e56 ,783 27L.6 039.L .56L ,964h 9 0 . 3  a670 L.4 C3.5 2O.L 
8.95 C.L9 0.71 3.92 11.97 l / l / L  64.9 90.L 36.5 s62L 8.031 37.3 111.1 -31 .1  104.90 
4-73CO 4-7520 . I 3 1  17 .1  13.0 ,6 1.095 93.4 ,224 1.296 341.0 500.6 1.001 1.586A 9 9 . 8  + 1 $ 7  - L a 4  6.0 91.1 -102 
4-16CO 4-1739.7 ,186 60.6 34.3 3.7 ,6S4 61.3 .SO1 1.090 168.9 315.4 .663A 1 .511 11.9 1.36L -#!.I -10.1 LC7.4 * 3 3 1  
4 - 1 I 3 6 - 7  4-1920 -337 255.4 9.5 L .7  1.L19 105.4 .L15 . I 7 6  C69.2 1 5 1 . 1  .SO4 .99L 6 8 . 1  .E64 L.1  17.4 6 - 1  
10.10 7.62 3.64 t . C ?  3 .70 3.99 1L.LI 1 / 1 / C  86.4 114.1 34.6 ,530 5.367 36.? 180.9 -S#.? 101.00 i . 2 3 4  
.101 
. 3 1 5  
,844 
, 1 6 3  
.056 
,331 . 809 
9 sa5  
,094 
,316 
- 1  all 
,434 
,103 
* 5 1 1  
9 1 I 2  
.E63 
-- MAR8 ARRIVAL BATE e L441530 f 3 JAN 19891 
19 8 
6 T O P W E R  TIME : 0 O A I 8  1988 1NBOUNO SWING8Y MISSIQN OURATSON S 600 C A Y S  
M A R S  ARRIVAL CATE s 24475JD 
3 J A N  1980 - -__ 
LAUNCH ARRIVE-  W E E 0 1  R A I  OECLl 
DEPART SWNGBY SPEED3 R A 3  OECL3 
OWNGOY RETURN SPEED5 R A S  OECLS 
PROP A E R O -  OVL - .. 
4-1260 4-7530 .206 359.6 - 3 . 4  
4-7530 4-1135.5 ,191 60.6 3 0 . 8  
4-7135.1 4-7860 .382 246.2 -2.3 
i i . s i  8 .84  4.18 
1 1  
1 3  
I 5  
O V A  - 
-.6 
2 .8  
- . 8  
2 . 4 1  
V 1 PSI 1 ECCEN SHA W E T 1  THE12 PERIH APHEL PS1 2 V 2 1 2 OECLP R A 2  SPCCCP 
V 3 PSI 3 ECCEN SMA THETl THETI PERIH APHEL P S I  4 V 4 I 4 OECL4 RA4 SPEC04 
V 3 PSI  J ECCEN SMA WETS THE18 PERIH APHEL PSI  6 V 6 1 6 OECLO R A 6  8PEEO6 
EVA OVO -_EVR TYPE SUN A SUN R I(APPA - A  E INC RAP OECLP ETA PERtC 
'1.085 99.4 ,239-1.217 307.6 530.6 .926 1.5011- 92 .9  -715 -1.4 7.7 42.8 ,114 
.637 82.7 .410 1.078 169.2 306.5 .631A 1.519 75.2 1.359 -1 .9  - 6 . 4  227.2 . 3 B P  
5.89 4.08 14.00 2 /1 /2  110.4 33.0 19 .3  .412 1.958 13.0 145.8 -12 .1  101.80 C . 0 4 5  
1.248 101.4 .32i ,822 2 r 3 . 8  soi .8  ,ssa 1.086~ 104.9 .got 3.9  24.5 29.2 , 2 @ e  
4-7270 4-7sx1  . i 9 2  5.4 -2 .0  - . I  1.086 98.4 ,232 1.229 312.7 525.9 .943 i . 5 1 5 ~  94.2 . r 2 i  - 1 . 2  10.1 49.8 . i o 4  
10.83 8 .52  4 . 5 8  2.31 5 . 1 3  3.95 13.50 e/i /e 103.0 38.4 23.8 .48i 4.045 19.8 148.5 -19.5 i 0 3 . r ~  1.851 
4-7530 4-7738.6 .186 5 8 . 1  31.7  3.1 -642 83.2 ,398 1.086 169.5 311.8 .653A 1.118 76.8 1.361 -2 .1  - 1 . 1  228.3 , 3 5 3  
4-7738.6 4-7870 .353 250.9 .2  .0 1.240 106.2 ,257 .El0  274.3 107.5 .369 1.050.4 102.1 .892 3.4 26.2 33.6 - 2 4 7  
4- 7280 4- r53Q 
4-IS30 4-7741.2 
4-7741.2 4-7880 
4-7290 4-7530  
4-1530 4-7743.2 
4-1300 4-1530 
4 - 7 7 4 3 . 2  4-7890 
4 - 7 5 3 0  4-7744.3 
4-7744.5 4-7900 
. i re  11.2 - 1 . 1  
.183 57.0 32.7 
. 33% 254.9 2 . 1  
10.46 8.27 4.39 
1 7 . 4  - 4 . 2  
. i o 1  5 3 . 7  3 3 . 5  
-315  2S8.0 5 . 0  
10.19 8.08 4 . 2 5  
.161 3 1 . 5  -24 .3  
-180 55.0 34.1 
3 0 7  260.0 7 . 1  
10.50 8.24 4 .42  
-1.0 1.087 
3.4 ,645 
$ 7  1.234 
2.19 1 .62  
-1.6 1.089 
3.6 .648 
i . 3  1.229 
2.11 5.64 
97.4 ,228 1 . 2 4 ~  517.9 521.4 .959 1 . 5 2 4 ~  95 .3  . w e  
83.6 ,390 1.091 169.7 316.2 .666A 1.516 78.1 1.362 
105.2 -278 .BOO 274.6 513.8 .578 1.023A 99.3 .888 
3.87 12.74 2/1/2 95.1 45.7 28 .4  .548 4 .071  25.2 
96.5 ,284 1.254 323.2 517.0 .973 1.536A 96 .3  ,732 
83.8  -384 t .096 169.9 319.5 . 6 ~ 4 ~  1.516 19.1 1.363 
104.4 .264 . r 9 3  274.8 520.9 .sed I.OOSA 96.6 .e80 
3.83 12.32 2/1/2 87.1 55.7 32.6 -605 3.564 29.2 
- .9  13.6 s r . 2  ,097 
- 2 . 3  -9.2 229.0 . 5 3 1  
3.0 27.4 36.2 . e l l  
150.5 -24.9 104.90 1.687 
- . e  20.2 64.4 .OB2 
- 2 . 5  -10.6 229.3  ~ 3 1 3  
~ 2.6  27.8 31.8 . l e 1  
152.2 -29.0 105.10 1.550 
-1.4 1.090 95.5 ,222 1,267 328.7 512.9 . g a s  1.5481 91.2 .737 3 . 6  49.5 67.4 , 102  
1.8 1.22s i 0 4 . 0  .zss .788 274.5 629.0 ,581 . W O A  9 3 . 1  . ~ T J  2.4 26.9 31.3 . i s 9  
4.1 1.092 94 .5  ,221 i . 2 ~  334.6 509.1 .996 I . I ~ L A  98.0 ,142 -5.9 -15.0 82.3 . i t 9  
e.ss 5.98 3.82 i i . 9 6  1 /1 /2  16.7 88.5 30.6 . a m  s . i o 3  3 3 . 6  154.0 - 3 3 . 6  104.60 1 . 3 1 5  
5.8 .649 84.0 .381 1.097 170.0 321.4 .619A 1 . 5 1 5  79.6 1.363 -2.6 -11.6 129.4  e 3 0 7  
2.27 S.69 3.81 12.05 2/1/2 80.6 69.1 35.7 ,658 3.262 32.0 153.3 -31.9 1"'.70 1.443 
3.7 .649 83.9 .382 1.097 110.0 321.0 .818A 1 . 5 1 5  79.5 1.363 -2.6 -11 .3  229.4 -309 
2.3 1.222 104.1 .E56 .784 273.3 538.4 .584 .984A 90.5 ,871 2.4  24 .0  21.9 - 1 5 1  
4-1210 4-7540 .230 3 5 4 . S  -5.7 
12.11 9.34 5 .15  
4-7S40 4-7136.6 ,191 56.9 2 9 . 3  
11.49 8 . 9 3  4.88  
4-7540 4-rre2.0 . i s ?  59.3 28 .8  
4-7732.0 4-1810 . 4 i 8  241.9 - 4 . 8  
4-rzeo 4-1540 . e13  .a - 3 . 8  
4-1736.3 4-7860 .383 241 .2  -2.4 
10.96 8.S9 4.65 
4 - r z e o  *- is40  . l e 2  12.2 -e.z 
4-7140 4-7741.9 . i s 3  53.1 30.5 
4-7741.9 4-7880 , 331  2 5 5 . 8  2.7  
10.54 8.32 4.45  
4-1290 4 - 7 5 4 0  ~ 1 7 0  18.1 - 4 . 2  
4-1540 4-7141.9 -18% 51.9 31 .0  
4-7741.9 4-7890 - 3 1 5  250.9 5.1 









4- r r z s .  a 
4-7330 
4- I540 
4-  7 7 3 3 * 1  
4-7540 
4- 7 1 4 5 . 0  
4- 7900 
4-IS40 

















, 215  












2 5 9 . 2  
7.82 
12.6 
64 .6  
L39.4 
6 . 4 0  
12.8 
5 8 . 0  
248.9 
I .93 
, 2 2 0  1 . 6  
,195 52.7 
.384 2 4 8 . 1  
11.63 0.14 
. e o 3  7 . 1  
,191 5 0 . 6  
. 3 5 4  2 5 2 . 7  





* l a 7  47.7 
10.42 6.28 
,173 18.9 
. 3 i 4  2 5 0 . 1  
,164 2 5 . 6  
. t e e  47.0 
.?IO! 261.7 
10.2. 6.15 













2 1 . 9  
9.5 
3 . I 7  
22.0  
2 8 . 9  
10.0  
3.77 
MARS ARRIVAL OATE : 2447540 (13 JAN 1989) ----I.. - -- - _  
- . r  1.084 ino .9  ,254 1.208 3oi.e 839.4 .ga l  1 . 5 1 4 ~  90 .2  .TOO -1.4 6 - 4  3 5 . 0  ,133 
- 1 . 7  1 . 2 ~ 0  108.9 ,352 ,842 213.8 496.0 .54e i . 1 3 8 ~  io8.1 .si5 4.4 22.5 24.2 .337 
2.4 .621 84.7 .425 1.069 172.7 300.3 .615A 1.523 1 3 . 2  1.357 -1.4 -4.4 227.0 . 4 1 8  
2.83 6.24 4.19 14-95  2/1/2 123.4 28.4 14.9 ,344 1.751 5.0 144.6  1.1 98.00 C . 3 1 7  
- . r  i.085 99.1 .244 1.219 306.4 534.7 1 . 5 1 6 ~  91.1 .roe -1 .3  8 . 3  40.7 . i t 9  
2.6 ,628 85.3 ,411 1.079 173.1 306.3 .636A 1.522 75.1 1.359 -1.5 -5.3 228.6 , 5 8 3  
- .E  1.2SO 107.1  .323 ,825 274.2 601.0 , 5 5 9  1.09lA 105.2 ,904 3 . 9  24.6 29.9 ,291  





3 . 0  
.8 
2.22 
,940 1.521A 93.0 
.6S3A 1.521 76.7 
-570 1.034A 102.3 
t 3 . 2  .480 4.982 
.956 l . 5 2 8 A  94.2 
.665A 1.520 I8 .0  
.579 1.025A 99.5 
2 1 . 5  ,549 4.201 
, 7 1 5  -1.1 1 0 . 1  46.9 
1.361 - 1 . 1  - 0 . 3  229.6 
.a94 3.4  26.3 3 4 . 5  
16.6 149 .9  -16.3 103.60 
. n e  -.7 1 4 . 1  53.6 
i .362  ~ i . 8  -1.4 230.2: 
.e81 2.9 z i . 5  3r.2 









-1.1 1.089 96.7 .226 1.254 322.5 aer .5  .wi 1 . 5 3 7 ~  g s , 2  ,124 - .e  19.9 60.3 .a92 
1.3 1 . ~ 2 9  104.4 ,264 $795 m 5 . i  5 ~ 0 . 2  .585 1 . 0 0 4 ~  96.8 .sei  2.6 21.9 37.0 . i 8 2  
3 . 2  .640 8 6 . 3  .385 1.091 174.0 319.4 .674A 1.519 79.0 1.363 -2.0 -8 .4  230.4 .315 
2.11 5.S4 3.84 12.34 2 /1 /2  98.5 5 4 . 6  31.5 .601 3.686 2 5 . 7  153.9 - 2 5 . 6  105.60 1 .629  
-3 .4 1.090 95.7 .223 1.265 328.0 511.5 .984 1,547A 96.1 .129 1 . 6  35.1 63.6 .OQO 
3.3 ,641 86.4 ,382 1.099 114 .2  321.4 .679A 1.519 79.6 1.364 -t.l -9.1 230.4 ,306 
2.08 5.51 3.82 12.06 2/1/2 88.8 68.4 34.4 ,642 3.581 28.5 155.2 - 2 6 . 5  105.70 1 . 5 2 9  
1.8  1.226 103.9 .zss .789 274.8 528.3 ,588 , 9 9 0 ~  93.9 .e76 2.4  27.2 32.7 . im 
3 . 3  1.093 93.5 .em 1.201 340.3 a i0 . s  1.004 L.SSOA 07 .6  . i s 0  -5.0 -12.7 (14.3 , t o e  
3.1  . as8  8 o . i  . sa9  1.094 173.9 311.5 . ~ E O A  i .520  70.4 1.303 -1.0 - 7 . 7  ~ 3 0 . 3  . ~ 1  
2.7 1.221 104.8 .ea6 . m i  2 n . i  548.6 ,514 ,089 00.0 .e67 2.5 $ 9 . ~  11 .6  ,105 
L.JI 5 . 7 8  3 .86  12.12 1 /1 /2  78.4 109.1 5 3 . 1  . 5 r o  3 . 4 ¶ 0  81.7 1ss.s - 3 ~ ~ 7  io i . oo  i . s e r  
1 . 1  1.095 92.3 .cia 1.296 341.0 5 0 1 . 7  1.011 i.5601 9i.i ,141 -3.4 -1.0 a9.0 ,005 
4.3 1.211 115.4 . d o t  .768 e54 . r  5 1 0 . 3  .459 i . 0 7 1  12.7 ,653 4 . 1  o,e  35i.o .330 
2.1 .603 83.1 .463 1,044 111.9 2 8 1 . 3  . 5 O O A  1.527 68.6 1.349 -1.2 -3.1 222.6 ,502 
2.16 5 . 5 8  4 . 6 3  14.98 1 /1 /2  71.9 140.9 21.0 .239 5 . 4 9 2  37.3 143.4 -37.1 86 .3L  l . 0 7 3  
1.7 1.095 92.3 ,219 1.296 541.0 507.7 1.011 1.I8OA 90.2 .?41 -3.4 - 2 . 9  89 .0  .095 
2.5 ,623 84.8  .A22 1.011 172.8 301.S ,619A l A 2 3  73.6 1.357 -1.4 -4.6 227.4 ,411 
L.16 5.56 4.16 13.39 1 / 1 f 2  7 t . 9  114.1 25.9 . ! I 51  4.456 34.4 150.0 -34.C 93 .80  l . 2 3 2  
3.5 1.218 109.0 ,132 ,774 262.3 564.e . s i r  1,031 78.0 ,858 s.5 i i . 8  3 s i . 7  ,253 
- .. - M A R S  ARRIVAL DATE 2441550 te3 dAM 1969) --.- - - 
- 4 . 0  
-e .4  
s.00 
27 .9  
.I 
4.13 














2 1 . 6  
- 2 .  r 
1 . 2  
4.14 
- . 9  1,086 1OO.L 
e.5 .621 88 .1  
- . e  1 . ~ 5 1  101.5 
L.69 6.11 4 .14  
,250 1.222 305.0 538.6 
,412 1.082 17? .3  306.4 
14.13 2 / 1 / 2  123.3 31.8 
.324 . e 2 r  214.6 100.3 
-1.0 1.087 99.0 ,241 1.233 310.3 534.1 
2.6 .62? 8 8 . 1  ,401  1.090 1 7 ? . 6  311.1 
- 1  1.242 106.2 ,299 .e14 275.0 506.0 
t .46  5.87 4.05  i s .30  2 / 1 / 2  111.1 31.0 
-1.3 1.088 98.0 
2.4 ,631 86.6 
.6 1.235 105.1 
L.27 5 . I O  3.99 
2.9 ,634 89.0 
1 .4  1.230 104.3 
8.14 5 . 5 6  3.96 
-2.8 1.090 95.6 
3.0 ~ 6 3 6  89.2 
1.8 1.226 103.9 
2.07 5 . 4 9  3.94 
-1.1 1.089 96.9 
- 8 . 0  1.091 94.8 
3.0 . m e  s9.e 
2.3 1.223 103.9 





















. S O 6  
54.9 
e2 .0  
21.1 









1.027A 99.7  
















. P O 6  
6. 1 . I O 6  
1.362 
,896 





















-1 .0  



















6 . 0  3 9 . 6  . 1 2 6  
- 4 . 3  PL9.6 .3R4 
24.8 30.5 $ 2 9 5  
- 5 . 7  101.60 2.122 
11 .2  4 5 . 1  ,113 
-5.0 230.5 a 3 5 4  
2 6 . 5  35.2 . C S Z  
-13.3 103.60 1.044 
19.3 56.9 -004 
-6.6 231.1 a314 
-22 .6  105.60 1.677 
- 7 . 1  231.1 .305 
-2¶ .4  105,90 1.581 
ze .o  30.1 ,184 
30 .0  02.4 . o m  
e t . 4  34 .0  ,160 
6 4 . 2  60.2 a l l 8  
24.6 t5 .S  e l40  
-1.1 c s i . 1  ,305  
- c r . s  ios.oo 1.500 
199 
MISSION DURAllON : 600 D A Y S  
M A R 3  A R R I V A L  D A T E  = 2 4 1 7 5 6 0  STOPOVER T I M E  : 0 D A Y S  1988 INBOUNO SWINGBY 
e CCB iga9 _- __ 
LAUNCM A R R I V E  
DEPAR7 SUNGBY 
3WNG8V RETURN 
_ _  _. . __ - - 
4-7270 4 - 7 5 6 0  
4-7740.5 4-1870 
4 - 7 5 6 0  4-7740.5 
4- 7280 4- 7160 
4 - 7 5 6 0  4-7743.1 
4-7743 .1  4-7880 
- _ -  - 
SPEED1 RAI DECLl I 1 V 1 PS1 -1ECCEN SMA THETl THE12 PERlH APHEL PSI  2 V 2 I 2 DECLL R A L  3PEECP 
SPEED3 R A 3  OECL3 I 3 V 3 PS1 3 ECCEN S M A  THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 R A 4  3PEEC.c 
)PEED5 R A 5  DECL5 I 5 V 5 P31 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 DECL6 R A 6  3PEEC6 
-_  PROP AERO DVL---DVA-_EVA --DVD-EVR- TYPE SUN A-?UN RAAPPA-.--A E INC R A P  DECLP E T A  C E R I C  
.119  
,354 
. e 5 5  
,941 
.107 
- 3 3 1  
.e1 7 
,803 
- M A R 3  ARRIVAL DATE E 2441560 ( 2 FEE 19891 - -- - -. - 
4-7290 4-7560 
4 - 7 7 4 5 . 0  4-7890 
4-7560 4 - 1 1 4 9 . 0  
I 
4- 7300 4-7560 
4-7560 4-7746 .2  
4 - 7 7 4 6 . 2  4-19OC 
4-7310 4-7500 
4-7560 4-1746.3 
4-7748 .3  4-7910 
4- 7330 4- 75CO 
4-7739.1 4-7930 
4 - m 1 0  4-1759.1 
,210 8.5 - 2 . 7  -1 .2  1.088 99.4  ,241 1.235 309.0  531 .9  .931 1.540A 9 0 . 7  ,100 - .9  11.8 44.1  
,201 46 ,s  2 5 . 8  2 . 4  .623 9 1 . 1  .404 1.091 182.4 312 .2  .654A 1.141D 1 8 . 1  1.364 - 1 . 1  - 4 . 0  231.D 
1.69 9 . 1 3  4 . 8 4  2.11 5.98  4 .29  13 .43  2/1/2 123.8 3 6 . 4  22.8 .478 5.016 10.7  151 .9  -10.5 103.80 
. 3 5 4  253 .1  .a . i  1 .243  i 0 6 . 2  ,300 ,815 2 7 5 . 3  505.4 i.059~ 102 .1  .89r  3 .4  2 6 . 5  33.9 
. i 9 3  1 4 . 1  - 2 . 3  -2 .4  1.089 9 8 . 3  .PSB i . 2 4 8  314.5 5 3 3 . 1  .949 1 . 1 4 3 ~  9 2 . 0  .?os - . e  1 4 . 1  49.3 
,199  4 4 . 9  25.8 2.5 ,621  9 1 . 9  .396 1 .104  183.0 316.1  .667A 1 . 5 4 1 0  78.1 1.366 -1.1 - 4 . 6  231.4  
e331 251.4  2.8 .8 1.238 105.1 .219 ,805 215.6  5 1 1 . 7  ,580 1.029A 9 9 . 9  .690 2.9 2 7 . 7  38.8 
1.18 8.83 4 . 5 9  2.35 5 . 7 1  4 . 2 4  12 .82  2 / l / Z  118.1 4 3 . 3  2 7 . 0  .549 4 . 2 8 5  15.9 154.1  - 1 5 . 9  105 .30  
. i 7 r  1 9 . 1  -3 .3  -1.8 i . 0 ~ 9  9 1 . 2  ,232 1.217 320.2 5 2 9 . 1  .966 1 . 5 4 7 ~  93.1 . r i a  - . I  19.2 54.0 .og) 
a198 4 3 . 1  25 .9  2.6 ,630 92.1 .391 1 . 1 0 9  183.3 320.2 .616A 1.5420 79 .1  1.367 -1.2 - 5 . 1  231.4 a314 
.314 280.4  5 . 2  1 . 4  1.231 1 0 4 . 3  .263  .197 2 7 5 . 7  118.9  . 581  1.007A 9 7 . 2  ,885 2.6  28.1 39.0 *le5 
0 . 1 8  8.59 4.38 2.19  5 . 6 2  4 . 2 1  12 .37  2 /1 /2  112.1 52.9 30 .1  .El0 3 . 7 7 3  19.8 150.0 - 1 9 . 8  106.10 1.091 
. I65  2 5 . 6  -1 .6  
e 3 3 4  262.5  7 . 3  
i 0 . 5 1  8 . 4 2  4 .23 
.169 3 4 . 8  -21.4 
.197 4 3 . 1  28.0 
,304 263.1 8 . 9  
10 .61  8 . 4 7  4 . 2 8  
. 1 5 7  359.0  41 .5  
.202 4 1 . 5  25.8 
,369 2 5 5 . 7  10.3 
11.08 8 . 4 5  4 . 1 3  
.13r  4 3 . 1  2 6 . 0  
-2.8 1.090 96 .1  .226 1.261 326.1 528.0 .980 1.354A 94.0 . I 1 4  .b 2 7 . 2  1 9 . 7  ,090 
2.1  .632 9 2 . 2  ,388 1.111 183.5 322.3 .681A 1.5420 79 .1  1.387 -1.2 - 5 . 5  231.4 -304 
1 . 9  1.221 103.8 .214 . I 9 1  2 1 5 . 5  521.0 .591 .992A 9 4 . 3  .818 L.3 2 7 . 5  35.2 e 1 6 1 '  
2.09 5.51 4.19 12.01 2/1/2 105.6  6 6 . 2  3 3 . 5  ,649  3 . 4 8 6  22.8 1 5 7 . 3  -22.6 106.30 1 .601  
-4.9 1.091 9 1 . 0  .e23 1.278 332.2 522.5 -992  1.160A 9 4 . 9  ,118 3.2 46.9 62.6 ,094 
2.14 5 . 5 6  4 .19  11 .94  2/1/2 98.3 8 4 . 1  3 4 . 8  .652 3.341 24.9 150.0 - 2 4 . 0  105 .50  1 . 5 3 0  
5 .6  1.094 82.5 .e l0  1 . 2 9 3  345 .8  5 1 6 . 9  1.010 l . S l 5 A  9 6 . 1  .?e5 - 7 . 2  -23.4 83.3 a 1 2 3  
3 . 3  1.220 106.9 .299 .119 266 .5 '559 .9  . 1 4 5  1.012 81.9 ,863  9 .9  1 4 . 3  3 . 5  . e l 2  
2.63 6 . 0 4  4 . 3 2  12 .76  1/1/2 8 8 . 6  128.1 28.6 .441 4 .049  29.0 1 5 3 . 1  -99.0 97.40 1 .346  
2 . 1  9 2 . 2  .SET i . t i i  183 .5  322.4 , 6 8 1 ~  1.5420 19.1  i . 3 6 1  -1.2 -5.5 231.4 .so4 
2.3 1.224 $03.8 . 2 5 i  . m r  214 .5  536.1 .se9 . W S A  01.3 .e14 2.2 2 5 . 1  20.7 a149 
2.4 ,620 91.5  .*io i . 0 9 3  182.1 509.1 .UIA 1.5410 15 .9  1.363 -1.0 - 3 . 1  2 i o . r  .SOD 
MAR3 ARRIVAL DATE : 2447510 (12 FEB 1989) ---- - -- -- 
4-7280 4-7S70 .199 1 5 . 1  -2 .0  -1 .4  1 .089  98 .7  ,244 1 .249  313.2 517.4 .945 1.513A 90.8 
4-7570 4-1743.5 . e l 6  4 1 . 3  23.6 2.4 .626 9 5 . 4  .401 1.116 188.1 311.5 .668A 1.1630 7 6 . 2  
4-7743.5 4-7000 .331 258.0 2.6 .8 1.231 101.1 .219 .806 215 .9  511.5 . I 81  1.03lA 100.1 
11 .17  9 . 3 2  4 . 6 8  2.45 5.81 4 . 6 3  12.84 2/1/2 123.0  42.8 2 1 . 3  a549 4.232 
4-7290 4 - 7 5 1 0  A83 20.5 -2 .8 -1.8 1.090 91.5 .236 1.259 319.0  533.6 .962 1.518A 9 2 . 0  
4-7570 4-7745.5 .214 4 0 . 4  2 3 . 5  2 . 4  .629 9S.5 .396 1.121 180.5 321.1 .611A 1.5640 7 9 . 2  
4-7145.3 4-7890 .314 281.0 5 . 2  1 . 4  1.231 104.3  ,263 .198 216.0 518.4 .588 1.008A 9 1 . 3  
lt.32 (?.OS 4 . 4 5  2.26 5 .66  4.60 12.38 2/1/2 118.5 12.2 31.1 -611 3 .134  
.699 -.5 1 5 . 1  4 0 . 5  -113 
.369 - . 3  - 3 . 4  e31.4 .331 
. e 9 0  2.9 e 1 . 7  3 9 . 5  .el8 
1 3 . 3  1 5 4 . 6  -13.3 105 .70  1 . 1 7 4  
. T O 3  - . l  19.0 53.2 ,102 
.370 - .9 - 3 . 8  251.3 ,314 
.884 2.5 28.Z 39.6 ~ 1 8 6  
11.1 1 5 0 . 4  -17 .1  106.70 1 . 6 7 1  
4-7300 4-1570 .169 25.9  -6 .0  -2.4 1.091 9 0 . 3  .230 1.269 325.0  529 .9  ,917 1.5601 93.0 s 7 0 1  -6  25 .5  1 7 . 9  e 0 9 5  
4 - 7 5 7 0  4-7746.1 .214 3 9 . 8  23.5 2 . 5  .631 9 5 . 6  .393 1.125 188.8 323.2  .682A 1.5850 1 9 . 9  1 .371  -.9 - 4 . 1  231.2 - 3 0 4  
10.90  8.86  4 . 2 7  2 . 1 3  5 . 5 5  4 . 5 9  12.01 2 /1 /2  1 1 2 . 1  6 5 . 3  33.9 .652 3.433 2 0 . 0  1 5 7 . 1  -19.9 106.9D 1.507 
4-1740.7  4-1900 .so4 ~ 6 3 . 1  1 . 3  1.0 1 . 2 2 1  io3.8 .253 215 .1  s26.s ,591 . 9 9 3 ~  9 4 . 5  .o r9  2.3 2 7 . 6  s6.z . i e i  
4-7310 4 - 1 5 7 0  -163 32.1  - 1 5 . 0  -3.6 1 . 0 9 2  95 .2  ,225 1.278 331.2 526.5 ,991 1 .565A 93.8 -111 2.1 30.1 6 1 . 5  s o 9 0  
4-7748.0  4-7910 .302 263.8 9.0 2 .3  1.224 1 0 3 . 1  .250 .788 274.9 5 3 5 . 5  .S90 .985A 91.1 ,874  2 .2  2 5 . 3  e7 .0  . a 1 4 9  
4 - r s r o  4 - r m 6 . 0  . z i 4  39 .7  23.5 2.5 ,631 95 .6  .392 i . i e 4  188.8 323.5 . ~ B S A  1.5640 19.9 1 .511  - . e  - 4 . 1  ~ 3 1 . 1  .so2 
i0.80 8 - 1 9  4.20 2.09 s . i i  4 . 5 9  i i . 9 3  e / i /2  io6.i 83.0 81.1 .e51 3.314 e2.3 150.4 -2e.e 106.eD 1 . 5 ~ 1  
4-7290 4-7500. . I88  21.4 -2 .1  -1 .6  
4-7500 4-7745.) .e36 31.1 21.5 2.3 
12.05 0.10 4 . 5 3  C.35 
4-7300 4-1530 . l ? S  PO.¶ - 4 . 0  -2,s 
4-7S80 4-7141.1 . C 3 1  31 .2  l l . 3  2.3 
a - r ~ d s . o  4 - t o ~ o  , 8 1 3  26i.e 5.3 1.4  
4-114r . i  4-7900 .a03 ts3.7 1.4  1.0 






, 1 . D  
I .(I 
I 1.1  









AR3 ARRIVAL DATE 2441500 
1 97.6  2 4 1  1.262 311.6 I 
3 9 9 . 2  ,403  1.139 194 .2  3 
2 104.3 .e63 .199 276.2 I 
1 5 . 1 1  1c.39 c/1/2 1 e s . 9  
2 98.8 .233 1.271 3 2 3 . 1  (I 
4 99.3 ,400 1.142 194.5  I 
'1 103.6 .e53 ,793 L 1 6 . O  ! 
81 5.18 lC.08 L / l / C  118.8 
'2 f E B  1969) ~ 
. 2  .9$8  1.508A 90.9 
' . 4  ,6601 1.5980 1 9 . 4  
1.0 .586 1.0081 97.4  
,8 31.9 .el2 3.635 
1.6 ,915 1.568A 91.9 
1.6 .685A 1.590D 8D.l 
1.0 ,592 .993A 9 4 . 6  
1.8 34.8  ,655 1 . 3 4 1  
__ 
.697 
1 . 3 1 5  
,885 
14.  7 
, 7 0 1  
1 .316  
11.6 
,019 
-.l 19.0 52.7 . lo7 
- . 6  -e.? C30.6 .313 
L.1 L8.2 4 0 . 4  ,106 
130.4 - 1 4 . 0  101.10 1 . 6 1 3  
,5 C4.3  16.9 . O B 7  
- . 6  - C . O  230.4 .303 
1 5 1 . 7  -11 .4  107.80 1 . 5 3 1  
c.3 21.1  s7,o . i o1  
2 00 
1988 IN8OUND SWINGBY WlSSION O U R A l l D N  I 640 C A Y S  
1 EFC 1 9 0 0  
W A R S  A R R I V A L  D A T E  : 2441500 
_. 
LAUNCH A R R I V E  SPEEOl R A l  O E C L l  
DEPART SUNGBY SPEED3 R A 3  OECLS 
SUNGBY RETURN EPEE05  R A S  OECL5 
PROP AERO OVL 
-I 
- - 
4-7240 4-7500 .218 344.1 - 5 . 8  
4-1500 4-1139.21 . to7  6 2 . 5  39 .8  
4-1739.3  4-7880 . S ~ P  LIZ..( 2 . 6  
11.99  9 . 3 8  4 . 9 6  
4 - 1 2 8 0  4-7500 , 1 7 5  4 . 5  9 . 7  
4-7500 4-17S4.7 a210 6S.2 1 5 . 3  
1 1 . 3 2  8 . 8 5  4 . 3 5  
4 - 7 r u . r  4-7920 .362 248 .9  9 . 2  
I 2 OECLZ 
I 4 DECL4 
I 0 D E C L 6  
RAP OECLP 
-2 .0 2 . 6  
- 4 . 7  - 1 9 . 5  
3 . 0  2 1 . 0  
1 4 1 . 6  - 3 8 . 1  
- 5 . 0  2 . 9  
-3,s -11.0 
3 . 1  1 4 . 2  
144 .1  -40 .5  
_ _  
R A 2  SPCEDP 
R A 4  O P E C D I  
R A E  SPEEC6 
E T A  P E R l C  
I 1 V 1 P S I  1 ECCEN SWA T H E T l  THETO P E R l H  APHEL P S I  2 
I 3 V 3 P S I  3 ECCEN SMA THE13 lHET4 P E R l H  APHEL P S I  4 
I 5 Y 5 P S I  5 ECCEN SUA THETS T H E T I  P E R I H  APHEL PSI 6 
O V A  - _ E V A  D V D  EVR TYPE SUN A SUN R KAPPA -A E 
MAR3 ARRiVAL DATE : 2447500 I 4 OEC 1968) - 
.z i . 0 0 1  100.3 . 2 4 0  1.189 3 0 1 . 3  527.0 .go3 1 . 8 7 1 ~  9 3 . 9  
.I 1.231 105.2 .e78 ,796 273 .6  515.8 ,111 i . 0 i 7 ~  98 .7  5 . 8  .676 77 .8  .388  1 .090  159.1 319.0 .672A 1 .524  78 .9  
2.61 6.03 4 . 4 2  12 .66  2 /1 /2  100.6 18.2 JS.5 .541 3 . 2 8 1  
1 . 1  1.089 97 .1  -228 1.248 319.9 506 .9  .963  1.S33A 9 8 . 8  
4 . 2  ,671 77.1 .402 1 . 0 9 0  159.1  311.5 .652A 1.628 76.6 
2 .8  1 .217  106.7 .295 , 7 7 3  26S.9 556.3 .545 1.001 8 3 . 4  
2 .47  5 .89  4 . 5 0  12 .58  z / i / z  67 .4  121.9 3 4 . 4  . i s 8  3.3811 
- MARS ARRIVAL OAlE = 2447510 (14 OEC 19881 
v 1  







1 . 3 6 3  
4 0 . 6  
.e59  
r 1 . s  , 1 1 4  
2 2 2 . 1  . 362  
359.2  .20n 
9 9 . 4 0  1 . 0 9 2  
..... - . . -. . . .- . 
4-7240 4-7510 .224 345.1 - 6 . 6  - . I  1.081 100.6 .244 1 .189  300.2 532.1 ,899  1.48OA 92.11 ,118 - 1 . 8  2 . 9  3 4 . 0  ~ 1 2 6  
4 - 7 5 1 0  4-7739.1  ,195 6 2 . 1  3 6 . 8  4 . 5  .665 79.4 ,389 1 .094  162 .4  317.4 .669A 1 . 5 1 9  7 8 . 4  1.363 - 3 . 6  - 1 4 . 6  225..9 ~ 5 3 1  
11.88  9 . 2 0  5.01 2.69 6 . 1 0  4 . 1 5  12.68 2 /1 /2  109 .3  4 7 . 1  3 1 . 8  .547 3 .647  33 .6  1 4 5 . 6  - 3 2 . 8  105.90 1.4d9 
e-7739.7  4-7800 .a31 252 .9  2 . 6  . r  1.232 105.2  .zr8 .797 2 7 3 . 8  515.4 . ~ 7 6  1 . 0 1 8 ~  9 8 . 8  .eo3 3 . 0  27 .1  3 4 . 0  .207  
4-72(10 4 - 7 5 1 0  .ti0 351.4  - 4 . 1  - . I  1.083 9 9 . 7  ,237 1 . 2 0 2  305 .0  326.9 .917 1.487A 9 4 . 0  .124 - 1 . 8  4 . 6  4 1 . 7  ,116 
4-7510 4-7142.1 ,194 6 0 . 6  3 9 . 2  1 . 1  .668 79.7 ,382 1.098 162.4  3 2 1 . 3  .679A 1 .918  79 .6  1.364 - 4 . 2  -18 .2  2 2 6 . 3  e 3 1 6  
4-7142.1  4-7890 .316 2 5 8 . 6  4 . 9  1 . 3  1.228 1114.5 ,264 . I 9 1  274 .2  522.1 ,582 1.000A 9 6 . 2  .878 2 . 7  2 7 . 1  3 3 . 9  . l r 9  
11 .48  8 . 9 7  4 . 8 4  2.51 S . 9 3  4 . 1 3  12 .30  2/1/2 101.4  57 .4  1 7 . 7  ,001 5 .092  38.8 146.4  - 3 8 . 0  l O r . 2 0  1 .257  
4-9260 4-7510 .197 357 .3  - 1 . 6  - . I  1.084 9 8 . 8  .232 1.216 309.7 521.8 .933 1.498A 9 J . 3  J 3 0  -1 .8 6 . 4  4 9 . 9  ,109  
4-7510 4-7743.9 .195 3 9 . 2  4 1 . 3  5 . 8  .669 8 0 . 0  .378 1 . 1 0 1  162 .0  324 .2  ,683A 1 .116  8 0 . 4  1 . 3 0 S  - 4 . 8  - 2 1 . 6  226.8 A118 
11.18  8 . 7 9  4.611 2 .39  5 .81  4 . 1 4  12.05 2 / 1 / 2  9 3 . 1  70.4 4 3 . 1  ,035 2 . 7 2 2  4 2 . 9  146 .0  - 4 1 . 9  lO8.ID 1 . 0 9 4  
4-7743.9 4-7900 .so8 259.5  7.0 1 . 8  1 . 2 2 s  104 .0  . z s 6  ,788 2 7 4 . 3  529.4 ,586  . 9 8 9 ~  9 s . 6  - 0 7 s  2 . 4  20 .8  30.5 . l e 9  
4-7270 4-7510 -185  2 . 9  .8 - . l  1 .086  9 8 . 0  ,229  1 . 2 3 0  314.5 516.8 .948 1.511A 9 6 . 5  .737 - 1 . 7  8 . 1  5 8 . 4  .105 
4-1510 4-1143.0  ,194 59 .9  4 0 . 3  6 . 5  ,668 79 .9  , 380  1.100 162.5 322.8 .6BZA s . 5 1 7  8 0 . 0  1.364 - 4 . 5  -19 .8  2 2 6 . 3  -312 
4-7745.0 4-7910 .SI2  2 5 8 . 9  8 . 6  2 . 2  1.222 104.2 .257 .783  272 .7  539 .4  . S O 2  .984A 9 0 . 2  .870 2 . 4  2 3 . 4  19.8 s lS2  
10 .93  8 . 6 2  4 . 4 9  2 . 3 1  1 .73  4 . 1 3  11.98 2 /1 /2  84 .6  9 0 . 6  4 2 . 7  .620 2 .745  42 .7  1 4 7 . 8  -42.S 106.2D 1.081 
4-7510 4-7737.1  .197 6 3 . 3  31.3 4 . 0  .662 79.1 .39S 1 . 0 9 0  162.4 314 .0  .659A 1.521 77.4 1 . 3 6 2  -3.2 - 1 2 . 3  2 2 5 . 3  .347 
4-7737.7 4-1920 .547 252 .8  9 . 4  2 .8  1 .218  1 0 5 . 9  ,282 ,776 267 .9  553 .4  , 5 5 7  ,995 8 4 . 8  ,862 2.9 1 6 . 1  3 . 4  ,183  
4 - m a  4-7510 .174 8 .1  2.2  -.2 1 . 0 8 ~ ~  9 7 . 2  ,227 1 .244  319.4 s i i . 9  ,982  1 . 5 2 6 ~  9 7 . 6  .743 - 1 . 7  10.0 6 6 . 7  . i o 2  
10.80 8 .53  4 . 3 3  2.28 1.70  4 . 1 0  12 .37  i?/i /z 76.0 111 .4  34 .9  . so1  3 .337  38 .9  1 4 7 . 8  -38 .9  1 0 0 . 4 ~  1 .110  
-__ _-___I_____ MARS ARRIVAL DATE = 2447520 124 OEC 19881 - -. 
4-1240 4-7320 .231 348.1 - 7 . 2  - . 3  1.082 101.1 ,250 1.191 299.0  536 .3  . e 9 3  1.489A 9 1 . 2  -711 - 1 . 7  5 . 4  5 1 . 6  a 1 3 2  
4-7520 4-7740.1 .'re7 6 0 . 1  34.7 3 . 8  ,655 81.3 ,389  1 .092  165 .9  316 .6  .667A 1.517 7 8 . 2  1.S62 -2 .8  -11.11 2 2 7 , s  . 3 5 1  
4-7740.4 4-7880 .331 233.9  2 . 6  .7  1.233 105.2  .278 .799  2 7 4 . 2  514.6 . 5 7 7  1.02OA 9 9 . 0  .E84 3.0 2 7 . 2  3 5 . 1  .209 
11 .94  9 . 1 3  5 . 1 6  2 . 8 1  6 . 2 2  3 .97  12.71 2 /1 /2  116.9 48 .7  2 9 . 8  .548 3 .894  29 .0  1 4 8 . 3  - 2 8 . 6  105.2D 1 . 1 8 5  
4-7250 4-71120 ,215 3S2.4 - 4 . 9  - . 3  1 .083  1 0 0 . 0  .241 1.203 303.8 5 3 1 . 3  .913  1.494A 9 2 . 7  .717 - 1 . 6  5 . 1  3 8 . 4  .12O 
4-7520 4-1742.3 .la5 5 8 . 8  3 6 . 1  4 . 2  ,657 8 1 . 7  .383 1.095 166.1  320 .0  .676A 1 . 5 1 5  79.2  1 .363  - 3 . 2  - 1 3 . 6  2 2 7 . 9  ,316 
11.42  8 . 8 5  4 . 9 2  Z . 5 8  '3.99 3 . 9 3  12 .31  ell/$? 109 .8  16.8 34.4  .602 3 .381  33 .3  149 .8  -32 .9  106.10 1 .434  
4-1742.5 4-7890 ,316 2 5 7 . i  5 . 0  1 . 3  1.228 m . 5  ,792  274 .4  s e i . 6  .say ~ . O O ~ A  9 6 . 3  -879  2 . 7  27.6  34 .6  ,180 
4-rz60 * - i s 2 0  ,201 3 5 8 . 1  - 2 . 7  - . 4  1.084 9 9 . 1  .e35 i . z i e  me.1 126.3  ,930  i.soib 9 4 . 1  .7es -1 .6 7 . 1  4 s . 9  . i i u  
4-7520 4-1743.1  , i e s  58.0 37.0  4 . 1  .658 81.8 ,380  1 .098  166 .2  322.0  BOA 1.515 79 .8  1.364 - 3 . 4  - i s . o  228 .1  . J O ~  
4-7143.7 4-7900 ,308 2 5 9 . 2  7 . 0  1 . 8  1.225 104.1  ,250 .78r  274 .1  129.6 . m e  . 9 8 9 ~  9 3 . 5  . e m  2 . 4  26 .7  30.0 .i59 
11.03  8.82 4 . 7 1  2 .41  5 .83  5 . 9 1  12.01 2 / 1 / 2  102 .2  70.8 37.9  ,634 3.078 36.C 150.9 -31.9 106.2D 1.S17 
4-1270 4-7520 ,188 4 . 3  - 1 . 1  -.5 1,086 9 8 . 2  ,230  1 . 2 2 9  313.7 121.1 .946  1.5llA 9 3 . 3  .729 - 1 . 4  9 . 1  5 3 . 1  . l o 3  
4-7520 4-7745.3  ,185 S8.3 3 6 . 8  4 . 3  ,658 8 1 . 7  ,381 1 .097  166.1 321.2 ,67941 1 .515  7 9 . 6  1.303 -3.3 -14 .4  e 2 8 . 0  ,311 
10 .13  8 . 4 4  4 . 5 2  2 .29  5 .71  3 . 9 2  11.97 W 1 / 2  94 .1  90.2 3 8 . 5  .E22 3.051 37.3 1 3 1 . 5  - 3 7 . 1  104.9D 1.P63 
4-1143.5 4-7910 . s i t  259 .2  8 - 0  2.2 i.tzz 104.2  .256 , 7 8 3  272 .8  539 .2  .882 , 9 8 4 ~  9 0 . 3  ,870 2 . 4  23.s 20 .2  , 1 5 2  
4-7280 4-7120 , 1 7 5  9 . 9  
4-7520 4-7739.1  ,188 6 0 . 0  
10.55 8 . 3 4  
4-7139.7 4-7920 .337 2 5 5 . 4  
-.I 
3 4 . 3  
9 . S  
4 . 3 6  
- . I  1.087 97 .3  .226 1.242 318.7 516.8 ,961 1.123A 9 6 . 4  
3 .7  ,654 8 1 . 3  .391 1 . 0 9 0  165 .9  511 .4  .863A 1 .517  77 .9  
2 . 7  1 .219  105 .4  . 2 ? 5  e778 269.2  511.6 .564 -992  8 5 . 7  
2 .21  5 . 6 3  3 . 9 9  12 .25  2/1/2 8 5 . 7  114 .1  3 4 . 6  ,530 3.367 
MARS ARRIVAL DATE 2447130 4 3 JAN 19891 -- -- - 
- . 4  1.083 101,s .2S8 1.194 297.5 5 4 0 . 3  ,886  1.501 8 9 . 9  
8 . 4  ,645 8 3 . 6  ,390  1.091 169 .7  316.2 .666A 1 .516  78 .1  
. 7  1 .834  1 0 5 . 2  .278 ,800 274.8 5 1 3 . 8  .178 1.023L 9 9 . 3  
e .97  8 . 3 8  3 . 8 7  12.74 2 /1 /2  123.3 4 5 . 7  2 8 . 4  . I 4 8  4 . 0 7 7  
-.I 1.084 100.1  , 2 4 1  1.205 302.6 1 3 5 . 5  ,907 1.503A 9 1 . 5  
3.8 .E48 8 3 . 8  ,384 1 .095  169 .9  319 .5  .074A 1 ,510  79 .1  
1 . 1  1 .229  104 .4  .264 ,793 2 7 4 . 8  S20.9 ,184 1.OOSA 9 0 . 0  
2 .69  6 . 1 0  3 .83  12 .32  2/1 /2  117.2  S S . 7  3 2 . 0  a605 3,564 
- . O  1 .089  9 9 . 4  ,239 1 .217  507 .6  510 .6  ,926 1.507A 9 2 . 9  
1 .8  1.225 1 0 4 . 0  ,215 .788 271.5 529.0 ,187 .99OA 9 3 . 7  
2 .47  5 .89  3 .81  12.05 2 / l / 2  110.4 69 .7  3 5 . 7  ,638 3 . 2 6 2  
- . I  1.086 98 .4  . 232  1.229 312.7 125.9 ,943  1.5lSA 9 b . e  
3 . 7  .649 83 .9  . 382  1,097 170.0 321.0 .678A 1 . 5 1 5  1 9 . 5  
2 .31  5 . 7 3  3 . 8 2  11.96 2 / 1 / 2  103.0 8 8 . 5  30 .6  ,630  3 .183  
- 1 . 0  1 .087  91 .4  . 228  1.242 317.9 521.1 .969 1.524A 9 5 . 3  
3 . 4  .645 8 3 . 0  .389 1 .091  169.8 316.4 .666A 1 .516  78 .2  
2 .19  5 . 6 2  3 . 0 I  1 2 . 1 7  21112 9 5 . 1  1 l i . b  31.1 , 5 5 2  3.113 
3 . 8  . e49  8 4 . 0  . 3 a i  1 .097  170 .0  321.4 i . 5 1 5  7 9 . 0  
2 . 3  1.222 104.1  . e 5 5  .784 273 .3  538 .4  . W L  - 9 8 4 ~  9 0 . 5  
2 . r  1.220 1 o s . i  .270 . r e o  270.3  549.9 . s 6 9  .990 8 6 . 4  
WARS ARRIVAL DATE 2 4 4 7 5 4 0  113 JAN 1989) 
- . 7  1 .084  1 0 0 . 9  ,234 1 ,208  301.2 539.4 ,901 1.514A 9 0 . 2  
1 . 3  1 .229  104 .4  .264 .795 271.1  520.2 .Sa5 1.004A 9 6 . 8  
2.83 0 . 2 4  3 . 8 4  12.34 2 /1 /2  l 2 3 . 4  54 .6  31.S ,007 3 . 8 8 6  
3 . 2  , 6 4 0  00 .3  ,385 1.097 174.0 319.4 .SIIA 1 . 5 1 9  79 .0  
,735 - 1 . 2  12.1 81 .7  
1 .362  - 2 . 7  -10 .9  227 .4  
.a64 2 . 7  1 7 . 4  6 . 1  
36.7  1 1 0 . 9  -36 .7  1Ol.OD 
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.e11 
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4-1530 4 - r 1 4 3 . c  . % a i  51.1 
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21.2  1 5 0 . 1  - 2 4 . 9  104 .90  
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1 .363  - 2 . 5  -10 .6  2 2 9 . 3  
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1 .363  - 2 . 6  - 1 1 . 3  2 2 9 . 1  
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33 .6  1 5 4 . 0  - 5 3 . 6  104.60 
.104 
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. l Y l  
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4 - 1  141.3 
4- 1 9 2 0  
. i r 8  11.2  
,330 2 5 1 . 4  
.183 56.9 
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.726 - . 9  
1 . 3 6 2  -2.3 
,860 2 . 6  
3 4 . 2  113 .4  
.702 - 1 . 4  
1.383 - P . O  
.E81 2 . 8  
2 5 . 7  153.9 
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-21 .6  105.60 
8 . 3  4 0 . 7  
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E7.2 3 2 . 7  
- Z 8 . 5  10S.ID 
.09 7 
.330 * 






4 -  7890 
4-1145.9 
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5 . 1  
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. 3 l S  258 .9  
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9 1 5 3  
, 1 1 5  
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. l e 1  51.i 
.300 L00.9 
11.27 8 . 7 0  
4-1270 4 - 7 5 4 0  .191 6 .5  - 2 . 5  - . 9  1.080 9 8 . 7  .E36 
4-7540 4-7144.9 . l e 1  S l . 2  5 1 . 3  3 . 3  .641 80 .4  .383 
10.83  8 .47  4 . 0 5  L.3? B . Y 9  3.82 11.93  
4-1144.0  4-7910 .so7 ee i .3  0 . 0  2 .3  1.223 104.0 ,253 
1- 7540 
4- 7 745.0 
4- 7900. 
- 3 . 8  
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- . 7  1.086 9 9 . 7  .EA4 1.219 308.4 5 3 1 . 1  ,922  1.516.4 9 1 . 7  , 108  - 1 . 3  
1 . 8  1 .226  103.9 ,255 ,789 274 .8  528.3 .588 .99OA 95 .9  -876 2 . 4  
e.57 3 .98  3.82 1 2 . 0 0  2 /1 /2  117.4 68 .4  34 .4  -642  3.381 e8.5 1 5 5 . Z  
3 . 3  .MI 8 6 . 4  .sa2 1.099 1 7 4 . 2  w . 4  . S ~ Q A  1.519 1 9 . 6  1.368 - 2 . 1  
1 .230  311 .0  530.1 
1 . 0 9 9  174 .2  321.1 
e / i / e  110.6  88.9 ,705 273.0 537.6  
.940 1,SZlA 
.678A 1 .519  
.386 .984A 
3 5 . 5  .e36 
91 .0  .713 
79.5 1.384 
3.281 30.4 
9 4 . 2  ,719 
76.4 1.363 
80 .9  ,861 
8 .430  8 1 . l  
9 5 . 1  .7L4 
08.0 1.349 
7L.I .a53 
1.49L 87 .3  
90.8 . o m  
-1 .1  
- L . l  
E.3 
1 3 3 . 0  
- . I  
- I  . 9  
L.5 
1 5 5 . 3  
1 0 . 7  4 6 . 9  ,108 
- 9 . 0  L30.4 .a07 
24 .4  P S . 7  . i s 0  
-30.4 104.?D 1 .450  
l . 2 4 9  S16.9 523.7 .956 1.8281 
8.094 113 .9  S l 7 . S  .669A 1 . 5 2 0  
.?81 L71.l  548.8 .574 ,989 
L / l / P  103.8 109.1 13.1 .370 
4-V260 4-7540 .%e2  12.L -Z.Z -I.C 1.087 91 .7  ,230 
4-1140 4-1742.7 . I83  5 2 . 0  80.1  3 . 1  . O M  8 0 . 1  .a89 
.o 2 . 7  1 .101  104.0 
48 C.LP 8.04 S.86 % 
4-?290 4-Y540 .1?0 18.1 - 4 . 1  - 1 . 1  1.089 06.7 .Ped 
4-7840 4 - I 7 2 3 . 3  .L is  64.0 e7.S @.i .$OS 83.1 ,463 
11.02 8.91 4.28 C . l i  J.54 4 . 8 3  14.98 
4-71cn.3 4 - m ~  .BOL 939.4 9 . 5  4 . 9  1 . ~ 1 ~  213.4 .a02 
l.LJ4 322.3 tl2¶.¶ 
1.044 171.9 2t17.3 
.700 C54.1 1?0.5 
C / l / P  9 0 . 3  140.1) 
-911 1 . 3 S Y A  
. 3 6 O A  1.527 
.459 1,077 
~ 1 . 0  .esB 
- . L  
-1.L 
4 . I  
D43.4 
- . e  
-1.4 
3 . 5  
1JO.O 
I 1.L84 32L.J 5L1.5 ,911 i.JS?A OS.@ e704 
1.071 171.8 301.8 .019A 1 .813  78 .6  1 .357  
b .7?4 L5P.S 2164.6 ,517 1.031 78.8 .e56 
I L / I / P  9 5 . 3  134.1 L5.O .317 4.415 54.4 
4-IPOO 4-1140 ,170 1 8 . 1  - 4 .  
4-7540 4-1133.3 ,196 58 .9  28. 
4 - 1 7 3 3 . 5  4-7930 . 4 i l  1140.9 10.0 3 . 5  1.918 109.0 -332 
10 .33  8.44 4 .P8  L.11 5 .54  4 .18  13.30 
2 01 
3TOPOVER T I M E  5 0 OAY3 1983 INBOUND SWINGBY MlSSICN C U R A T I O I i  640 C A Y S  
M A R S  ARRIVAL D A T E  = 2147550 
9. 9.u ,n*a -_  _I.. _.._ -. - __ . 
LAUNCH A R R I V E -  3PEEOl- R A I  -0ECLl I 1 V 1 ' P S I  1 ECCEN SHA THE11 THE12 PERIH APHEL PSI  2 V 2 I 2 DECL2 R A P  5PEEC2 
DEPART OWNGBY aPEEO3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SHA THET3 THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 RA4 SPEEC4 
BUNGBY RETURN (PEED5 R A 5  OECL5 1 5 V 5 P31 5 ECCEN 3HA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 OECL6 R A 6  3PEEC6 
-EVA OVO EVR TYPE SUN A SUN R KAPPA--_ - A  E INC RAP OECLP ETA CERIC 
H i R 3  ARRiVAL OiTE = 2447550 (23  JAN 1989) - - 







4- 1280 4- 7 5 5 0  
4-7550 4-7743.7  
4-7143.7 4-7920 
4-7290 4-7550 
4 - 1 5 5 0  4-1721.6 
4-7721.6  4-7930 
4-7290 4-7550 
4-7737.1  4-7930 
4 - r s s o  4 - r r s r . i  
- 2 2 0  1 . 6  
e l 8 6  4 7 . 0  
e 3 0 5  261.7  
1 1 . 6 3  6 . 9 4  
,203 7 . 5  
.le8 4 7 . 0  
.305 262.3  
11.13 8.67  
e l87  4 8 . 2  
,321 260.6  
10 .76  8 . 4 8  
,173 18.9 
.230 6 4 . 3  
.sa0 2 3 5 . 6  
11 .45  9 . 3 1  
,173 18.9 
,195 5 2 . 6  
.?I83 253.3  
10 .60  8 . 4 6  
. t a r  1 3 . 2  
- 4 . 0  
2 8 . 8  
7 .2  
5 .oo 
- 2 . 7  
28 .6  
8.8  
4 . 7 3  
- 2 . 4  
2 8 . 3  
9 . 9  
4 , 5 1  
- 3 . 8  
2 6 . 8  
9 . 4  




4 . 3 3  
4-1280 4-7560 .229 2 .6  - 4 . 0  
4-7560 4-7746.C .197 43 .1  2 6 . 0  
4-7746.e 4-7900 .SO4 262.5 7 . 3  
12.11 9.35 5.14  
4-1270  4-7360 .e10 0.1 -2.1 
4-7560 4-7746.5 - 1 9 7  4 3 . 1  26.0 
11.60 9.03  4 . 8 4  
4-1741.5 4-7910 .so4 es3.i 8.9 
- . 9  
3 . 0  
1 .e 
2 . 6 9  
-1 .0  
3 . 0  
2 . 3  
2 .48  
-1 . 3  
2 .8  
2 . 7  
2 .27  
-1 .7  
1 . 9  
2 .14  
- 1 . 1  
2 . 5  
3 . 5  
e . 1 4  
4 . 0  
1 .086 
.636 









5 . 7 0  
1 . 0 8 9  
,580 
1.214 
5 .56  
1 .089  
.a21 
1.219 
5 . 5 6  
100.2 
8 9 . 2  
103.9 
3 .94  
9 9 . 0  
6 9 . 2  
103 .9  
3 .94  
98 .0  
8 9 . 0  
104 .6  
3 . 9 7  
9 6 . 9  
8 5 . 2  
116 .3  
4 .99  
9 8 . 9  
88.1 
101.6 
4 . 1 4  
.e50 1.222 3 0 5 . 0  
.384 1.103 178.7 
.e14 .790 275.2 
12.06 2/1/2 123.1 
,241 1.233 310 .3  
.384 1.103 178.1  
.2S2 -766  274.2 
11.94 21112 117.7 
.234 1.244 315.8 
-389 1 .099  176.4 
,263 .782 2 7 1 . 7  
12.07 2/1/2 1 1 1 . 1  
-228 1.255 321 .3  
.448 -766 250 .7  
16.08 2/1/2 104.7 
-228 1.255 321.3 
.412 1.082 1 1 7 . 3  
.310 .777 2c5 .0  
12.96  2/1/2 104.1 
.493 1.02r 175.0 
538.6 
321 - 6  
527.6 
6 7 . 2  
534 .1  
321 .6  
136 .8  
85 .4  
529.8 
318.3 
147 .5  
1 0 7 . 2  
525 .7  
219 .3  
5 7 2 . 1  
143.0 
525.  1 
306.5 
161 .7  
130.4 
.916 
~ 6 7 9 A  
* 590 
33 .7  
.936 
. 6  79A 
.588 












2 7 . 6  











* 5 8 5  








- M A R 3  ARRIVAL DATE = 2447560 ( 2 FEE 1989) - 
-1.0 1.087 100.7  .258 1 . 2 2 5  303 .5  542 .2  .910  1 .540  
1 .9  1 .227  103.8 .254 .791 2 7 5 . 5  127 .0  .191 .992A 
'2.84 6 .25  4 .19  12.01 2/1/2 128.6 6 6 . 2  3 3 . 5  -649 
-1.2 1.088 9 9 . 4  .e47 1.235 3b9.0 5 3 7 . 9  .931 1.5401 
2 . 7  -632 9 2 . 2  .381 1,111 183.5 322.4 .681A 1.5420 
2 .3  1 .224  105.0 .e11 .187 274.5 536.1 .589 ,985A 
9 . 7  .a32 92.2 ,388 i . i i i  183.5 322.3 . 6 8 i ~  1.5420 
e.11 5 - 9 8  4 - 1 9  11.94 t i l i e  123.6 84.1  34.0 .err2 
9 0 . 1  
7 9 . 8  
9 4 . 2  
3 . 4 4 8  
9 1 . 9  
19 .6  
9 1 . 1  
3.335 
9 3 . 1  
78. 7 
8 7 . 3  
3.468 
9 4 . 1  
6 5 . 8  
8 9 . 1  
6.201 
9 6 . 1  
7 1 . 1  
8 0 . 9  
4 . 1 8 7  
,701 
1.365 
. e 7 7  
2 5 . 4  
. r o e  
1 .365  
.e73  
27 .5  
,711 









. 8 6 l  
32.0 
- 1 . 2  
-1.8 
2 . 3  
156 .5  
-1.0 
-1  *8 
2.3 
1 5 7 . 1  
-.8 
- 1 . 5  
2 . 4  
156 .8  
- . I  
-1.0 
5 . 4  
141 .1  
- . I  
- 1 . 2  
3 .1  
153.P 
8 . 9  39 .6  
- 7 . 1  2 3 1 . 1  
2 7 . 4  3 4 . 0  
-25.4 105.90 
1 1 . 2  4 1 . 1  
- 7 . 1  231 .1  
24 .8  2 5 . 3  
-27 .5  lO5.00 
1 4 . 4  10.9 
- 6 . 3  231.1 
1 9 . 8  1 3 . 8  
-29.2 102.40 
19.5  5 6 . 9  
-2 .2  221.0 
7 . 5  349 .7  
-38 .5  85.6L 
19.5 56.9  
- 4 . 3  229.6 
13.4  1 . 2  
-31.8 98.00 
, 126  
.305 
,1611 






. 3 2 1  
.161 
I . 4 4 3  
094 
.560  






89.2 ,695  -1.1 0 . 7  39.4 .134 
7 9 . 7  1 .387  -1 .2  - 5 . g  t 3 1 . 4  .304 
9 4 . 3  .E78 2.3 27.5 3 5 . 2  .161 
3 .466  2 2 . 6  l S 7 . 3  - 2 2 . 6  106.30 1.601 
9 0 . 7  ,700 -.S 11.8 44.1  -119  
79 .7  1 .367  -1.L -5 ,s  231.4 ,304 
91.3 ,874 C.2 25.1 26.1  , 149  
5 . 3 4 1  1 4 . 9  150.0 - 2 4 . 6  1 0 5 . 5 0  1 .550  
4-7280 4-7560 ,193  14 .1  -2 .3  - 1 . 4  1.089 9 8 . 3  .238 1.L46 314.1 533.7 .949 1.143A 9L.O . I O 5  - . 6  1 4 . 1  49 .3  ,107 
4-1560 4-7744.6 .198 4 4 . 0  e5.9 2 . 6  ,630 92 .1  .592 1.108 183.2 319.¶  .674A 1.5420 79.9  1 .366  -1.2 - 5 . 0  C31.4 - 3 1 1  
4-7144.6 4-7920 .317 L 6 i . 7  1 0 . 0  E . ?  1.222 104.4 ,260  , 785  272.3  546.6 ,579 .987 8 7 . 7  ,869  t . 3  2 0 . 4  f 5 . C  .158 
11.16 8.80 4 . 9 9  2 . 3 5  5 .77  4 . 2 1  12.04 2/1/2 118.1 101.6 33.6  .596 5 . 4 5 1  26.9 151.6 - e 6 . 7  103.10 1 . 4 6 6  
4-1290 4-7560 -177 19 .7  - 3 . 3  -1.8 1.089 91.2 ,251 1,257 320.2 529.7 .986 1.547A 9 3 . 1  .710 - . I  19.C 5 4 . 6  . D O 7  
4-7560 4-1759.1 .202 4 7 . 5  L5.8 2 . 4  .e20 91.5 ,410 1 .093  182.1 309.5 .645A ¶ . I 4 1 0  75 .0  1.363 -1 .0  - 3 . 7  t 3 0 . 7  -309 
4-1139.1 4-1930 .369 C55.7 10.3 5 . 3  1.220 106.9 ,299 .77P 266.5  959 .9  ,945 1.012 81.9 ,863 L . 9  1 4 . 3  3 . 5  . e l2  
10.89 8 . 7 0  4 . 3 6  t . 1 9  5.62  4 . 5 2  i P . 7 6  W1/2 112.1 128.1 t 8 . 6  .441 4.049 CS.8 1 5 5 . 1  -29.6 9 7 . 4 0  1.346 
- MAR5 ARRIVAL DATE = E441570 (12 FEB 1989) 
MAR8 ARRIVAL DATE : t447580 (Le FtB 1989) 
8TOPOVER T I M E  = 0 D A Y S  1988 INBOUND B W I N G D Y  
---__ .
LAUNCH ARRIVE SPEED1 R A l  -DECLl--i i - - V  1 PSI I ECCEN SMA THE11 THE12 PERIH APHEL 'PSI 2 
DEPART SWNCBY SPEEDS RA3 DECL3 1 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 
8WNGBY RETURN SPEEDS R A 5  DECLl f 5 V 5 PS I  5 ECCEN SUA THE15 THE16 PERIH APHEL PSI  6 
PROP -AERO-D_VL O V A  EVA __ -0VD -EVR - T Y P E  SUN A SUN R KAPPA - - A  E 
I - .- ____ - 
MIS8ICN DURATION : 680 D A Y S  
M A R S  A R R I V A L  D A T E  5 PI47500 
4 OEC 1988 
V 4 I 4 OECL4 RA4 S?EEE4 
V 6 I 8 OECLO RAE SPEED6 
INC RAP OECLP E T A  P E R l C  
v 2 I P OECLP R A r  a w c e  
MARS ARRIVAL DATE E 2447500 ( 4 OEC 1988) - -  - -- I_- -- __. 
4 - 7 2 4 0  4 - 7 5 0 0  -216  344 .1  -5 .8  .2 1.081 100.3  ,240 1.189 301.3  527 .6  .903 1.474A 93.9  . I 2 6  - 2 . 0  2.0 3 7 . 4  
4(-1WXi 4-7734.1 -210  6 5 . 2  3 5 . 3  4 . 2  ,671 77.1 .402 1.090 159.1 311.5 .652A 1 .528  7 6 . 6  1 .363  - 3 . 5  - 1 3 . 0  222 .5  
4-1134.7 4 - 7 9 ~ 0  .312 e49.9 9.2 2.8 i . z i 7  106.7 .m .773 265.9  556.3 . M S  1.001 8 3 . 4  ,059  3 . 1  14.L 359.e  
12.07 9 .46  4 . 9 6  2.61 6 . 0 3  4 . 5 0  12.58 2/1/Z 100.6 121.9 34.4 .458 3.385 40.6 144 .1  -40 .5  99.40 
MARS ARRIVAL DATE C 2447110 (14 OEC 1988) - ____-. - -- ._-_______ - 
4-7240 4 - 7 5 1 0  e224 345.1 -6.6 - . I  1 ,081  100 .6  -244  1 . 1 8 9  500.2 532.1  .E99 1.48OA 92,s , 7 1 8  -1.8 2 . 9  31 .0  
4-7510 4-7137.7 -197 6 3 . 3  3 5 . 3  4 .0  .662 79 .1  ,395 1.090 162.4 314 .0  .859A 1.121 77.4 1 . 3 6 2  - 8 . 2  - i 2 . 3  L28.S 
- - 1 1 3 1 * ?  4-7980 .34r 2se.s  9 . 4  2 . e  i . z t e  ios.9 ,282 ,716 es7.o 553.4 ,557 .so5 0 4 . 8  .e62  11.9 1 6 . 1  3 .4  
i i . 9 ~  9.24 5 . 0 5  e.69 6.10  4 . 1 9  12.37 2 / i / z  109.3 i i 7 . 4  34 .9  ,101 3 .331  s0.9 147.8  -36 .9  100.40 
UARS ARRIVAL DATE E e447seo (24 OEC 1088) -- - -. -________ 
4-1240 4-7520 ,231 146.1 
4-?520  4-7139.9 , lSB 60.8 





$ 1 4 1  
. I 8 8  % . 1 70 
.eon 
-7.2 -.S 1.081 101.1  .e50 1 .191  299 .0  536.3 .89S 1.489A 9 1 . 2  , 7 1 1  - 1 . 7  3 . 4  S I . 0  . !$e  
3 4 . 3  3 .7  .OS4 8 1 . 3  .391 1.090 165.9 315.4 .663A 1.517 77.0 1.362 -11.7 -10.9 L21.4 . 3 3 1  
0.5 e .?  1.219 iOS.4 .e75 .778 269 .2  551.S a364 .992 8 5 . 7  864 0 . 7  1 7 . 4  8.7 ~ 1 7 0  
1.18 11.81 6.22 3.99 12.23 2/1/2 118.0 114.1 3 1 . 6  ,530 3.367 h . 7  150.9 - 3 8 . 1  1 0 1 ~ 0 0  1 . P 5 4 O  
69.9 ,704 
1.413 14.11 
7 e . e  1 . 3 6 ~  
813.4 . e m  
- -. . . . . . 
- 1 . 4  8.4 85.0 ,133  
-1 .4  - 4 . 0  e e 7 . 4  . 4 1 i  
1 . 8  $1.8 117.7  . m a  






~ I O P O V E R  TIME I 0 O A Y S  1990 OUTBOUND SWINGBY MISSICaN OURATION : 440 C A Y S  
MARS ARRIVAL CATE * e440100 
27 JUL 1990 _ _  
LAUNCH SWNG8Y 6P-EERLJAl DECLl I 1 V 1 P S I  1 ECCEN 3MA THE11 THE12 PERlH APHEL P31 2 V 2 I 2 OECL2 RA2 3PCECe 
6WNGDI A R R I V E  8PEEC3 R A 3  OECL3 1 3 Y 3 PSI 3 ECCEN 3 M A  THE13 lHET4 PERlH APHEL P S I  4 V 4 1 4 OECL4 R A 4  3PEEC4 
DEPART RETURN 6PEEO5 R A 5  OECLS I 5 V 5 PSI 5TCCEN SMA THE15 THE10 PERIH APHEL P$ I  0 V 6 I 6 OECL6 R A 6  3PECC6 
- _  PROF AERO O V L  _-OVA _-EVA - _ E V R  TYPE SUN A 3UN R KAPPA - A  E INC RAP OECLP E T A  P E R I C  
M A R S  ARRIVAL DATE : 2440100 (27  JUL 19901 - . -  
4-7010 4-7970.7 .146 337.3 -01 .7  -6 .7  ,918 08.6 .162 .e60 172.0 371.8 ,721 1.000 9 1 . 0  1,268 0 . 9  68 .0  1533.9 * o l e  
4-7970.7 4-8100 ,212 174.0 17 .7  2 . 1  1.381 89 .0  . I 7 7  1 .161 1.6 138.4 . I 2 3 0  1.599A 109.2 ,762 - 2 . 6  11 .3  47.3 -285  
1 3 . 7 5  7.36 4 .01  0.39 9.70 3 .35  13.45 2 f l f l  30.0 173.2 52 .0  1.333 2.285 01.0 6.1 45.4 98.00 1.710 







,141  336.5 -62 .0  
,216 168.9 15 .5  
.147 347.9 -14.0 
15.511 1 . 0 3  3.94 
.143 3 3 3 . 6  - 6 4 . 8  
,226 164.4 13 .4  
.138 345.2 -17.8 
13.44 6.89 3 . 9 6  
- 6 . 5  .919 89.8 
2.4 1.381 87.7 
-1 .6  .745 90.4 
0.47 9 . 8 5  3.09 
,181 ,858 178.7 375.3 .720 ,990 92 .1  1.205 9 . 1  
.232 1.125 181.3 290.9 .864A 1.3870 78.7 1.071 1.6 
12.80 2 / l / l  36.0  168.2 53 .3  1.290 2.230 Q3.3 358.2 
,161 ,656 185.5 378.7 ,719 .9940 92 .6  1.264 9 . 0  
.384 1.165 14 .8  137.7 .7170 1.612A 109.8 .764 - 1 . 8  
,210 1.147 183.5 303.3 .907A 1.3870 8 1 . 1  1.079 1.6 
12.31 2/1/1 35.6 161.0 55 .1  1.174 2 .161  85.3 310.9 
.380 1.184 8.4 137.8 .72 io  1 . 6 0 7 ~  i 0 9 . s  ,764 -2 .2  
67.7 114.0 
12 .6  47.6 
-15.4 273.6 
4 7 . 5  67.3L 
66.1 13 5 113.7 47.6 
-12 .7  276.8 





a 21 8 
.e89 
.e15 
. I 0  7 
- 226  
292 
.363 




. fen  0 
- 6 . 7  ,921 91 .1  
2 . 2  1.381 85.9 
-1 .9  ,756 90 .9  




, - ..._ __ . - . 
.153 329.0 - 6 6 . 9  -7 .3  ,923 92.5 ,162 .e16 192.9 382.3 .717 .9950 93 .1  1.263 10.3 
.243 160.5 11.6 2.0 1.379 8 4 . 1  ,388 1.102 21.3 138.0 . ? I 1 0  1.6131 110.1 -763 -1 .6  
. I 3 4  343.2 -21 .8  -2 .3  .764 91.4 .193 1.164 185.7 315.7 .939A 1.3880 8 3 . 2  1.084 2 . 0  
13.S4 6 . 9 1  4 . 0 8  0.63 10.00 2.84 11 .91  2 /1 /1  35.6 152.3 57.2 1.017 2 .091  86.7 345 .1  
MAR8 ARRl [VAL DATE = 2448110 ( 6 AUG 1990) -- - -- 
4-7000 4-7965.4 ,158 336.0 - 6 2 . 2  -7 .3  .917 87.5 ,165 .E64 167 .1  367 .1  .721 1.006 9 1 . 1  1.270 9 .1  0D.8 154 .1  ,215 
4-7965.4 4-8110 . e l 1  177.9 26 .2  4 .0  1.371 91.3 .356 1.120 315.0 500.6 ,721 1.518A 101.6 -736 - 3 . 9  5 . 7  45.3 ,247 
4-8110 4-6240 .186 350.0 -8 .3  -1 .0  .TO3 90.8 .313 1.000 181.7 264.7 ,128A 1.3920 72.2 1.044 1.4 -16 .9  261.8 -315 
13.47 8.07 4.14 5 .40  8 .78  3.93 14.52 2/1/1 47 .2  173.8 44 .9  1.305 2 . 6 1 9  79.3 12.3 4 0 . 0  109.70 2 . 1 1 3  
4-7810 4-7971.2 .142 336.1 - 6 0 . 3  -6.4 ,918 88.5 .162 ,860 172.5 372 .1  . I 2 1  1.000 9 1 . 7  1.267 8 . 0  6 0 . 7  153 .6  ,206 
4 - 7 9 T l . t  4-8110 ,208 171.8 2 1 . 0  3.1 1.371 89.2 ,358 1 .125  3.2 145.5 . I 2 3 0  1.528A 106.0 ,741 - 2 . 9  9 . 0  45 .7  ,240 
4-8110 4-8250 .167 347.3 -11 ,s  -1.3 .725 91.4 ,271 1.090 183.7 276.9 ,7991  1.3920 75.4 1.059 1.4 -17 .9  270.4 -265  
12.90 7.48 3 . 9 0  5.42 8.81 3.52 13.61 2 / l / l  45.3 174.2 4 7 . 2  1.418 2 . 4 9 8  80.9 4 .3  44.4 96.30 t . 1 2 3  
4-7820 4-7975.8 .136 335.2 -61.2 -6.1 .919 89 .7  .161 $858 178.6 375.9 .V20 ,990 92.2 1.265 8 .7  06.5 154.0 a209 
4 - 7 9 7 l r 6  4-8110 .209 166.0 17 .7  2 . 7  1.371 87.3 .360 1.126 10.1 145 .1  .7210 1.532A 106 .3  ,742 - 2 . 3  10 .7  45 .8  -2511 
4-6110 4-8260 -115 343.9 - 1 4 . 9  -1.5 .741 91.9 ,236 1 .126  186.2 289.5 .857A 1.3940 78.2 1.011 1 . 5  -10.5 274.3 .222 
12.62 7.15 3.89 5.47 8.85 3.26 12.90 2 /1 /1  44.5 169.4 49.4 1.371 2.39C 83 .7  655.4 47 .1  64.9L 1.908 
4- 7830 




















































- 1 8 . 4  
3 . 9 1  
-65.7 
13.0 
-21 .7  
4 . 0 2  
- 6 7 . 0  
11.0 
- 2 1 . 1  
4.24 
- 6 3 . 9  
3 4 . 0  
-9.4 
4 . 2 2  
- 5 9 . 9  










-2 .1  
5.57 
-7.7 
2 .1  
-2.5 
5.64 



















0 . 1 3  
. rzi  
9 1  .o 




83 .9  
92.8 
3.01 
.le1 .816 185.4 
.363 1.125 10.4 
.214 1.149 188.9 
12.37 2/111 44 .2  
.163 .856 192.8 
.368 1.122 22.9 
-197 1.168 191.5 
11.98 2 /1 /1  44.3 
379.1 
145 .1  
302.4 
162.4 





146 .1  
327.4 
142.8 









.719 -9940 9 2 . 6  1.283 9.P 
.7100 1.534A 106.5 ,741 -2.0 
.903A 1.3960 80.8 1.079 1.6 
52.0 1.244 2 .281  80.1 347.8 
.717 ,9950 9 3 . 1  1.263 1 0 . 0  
.TO90 1.534A 106.7 .739 -1.6 
.937A 1.3980 83.0 1.085 . 1 . 7  
54.6 1.077 2.180 87.6 S42.0 
,714 1.0010 93 .7  1.203 11.0 
,6990 1.532A 100.8 -736  -1.4 
,961A 1.4000 8 5 . 1  1.088 2.0 
57.0 ,893 2.097 86.3 338.1 
,Ut 1990) 
,721 1.006 90 .9  1.271 9.6 
. I 2 1  1.476A 102.6 .722 - 5 . 2  
.713A 1.4010 71.4 1.043 1 .3  
38.0 1.197 3,074 79.7 13.0 
.720 1.000 9 1 . 8  1.267 8 . 5  
.7230 1.483A 1 0 3 . 1  -725 -3 .4  
I 7901 1.4040 74.8 1.060 1 .3 
42.7 1.437 2.749 80.7 4.2 
06.9 154 .0  
11 .9  45.7 
-14.3 2 7 7 . 3  
4 8 . 0  76.0L 
. 220 
, 2 5 1  
,101  
1.594 
07 .5  153 .2  
12 .7  45 .3  
-11 .1  2 7 9 . 0  
4 9 . 6  69.2L 
6 7 . 9  152 .0  
13.4 44.5 
-6.3 P78.7 

















94 .0  
82.0 
93 .1  
2 .98  
,167 , 8 5 7  200.5 
,373 1.115 29.9 
. l o 6  1.181 193.0 
11.72 2 / 1 / i  44.7 
!8 ARRI 
67 .5  
91.5 
9 3 . 0  
4.24 
VAL DATE = 244812 
,165 .E64 16T.2 
-344 1.098 354.3 
-325 1 . 0 5 7  186.3 
14.78 2 /1 /1  57.7 
.103 .E60 171.4 
.341 1.103 3 . 7  
-280  1 .091  180.8 
13.78 2 /1 /1  14.9 

















335 .8  
171.2 
543.7 
7 . 7 1  
-7 .8  




3 .7  
- 1 . 3  
4.74 
70.4 1 5 5 . 0  
- , 5  43.4 
-19.4 266.6 
3 5 . 1  112.50 
66.5 1 5 3 . 5  







4-7820 4-7976.0 ,154 334.5 -60.5 -0.0 .919 89 .7  . 1 0 l  ,618 178.0 376.2 .720 ,996 92 .2  1.265 8.0 05.6 154.0 .206 
4-7976.0 4-8120 ,206 165.0 20 .0  3 .1  1.304 87.2 .347 1.103 10.8 151.7 ,7200 1.486A 103 .3  . I 2 5  - 2 . 0  6.2 43 .2  .e20 
4-6120 4-6260 ,166 339.9 -15.6 - 1 . 5  ,740 93.8 ,245 1.130 191.8 288.9 .E524 1.4070 77.9 1.072 1.3 -17.4 274.6 ,229 
L2.15 7.41 3 .87  4.75 8.14 3.54 13.01 2/1/1 54.0 170.2 41.9 1.414 2 . 5 0 7  83 .6  354.4 40.0 63.9L 2.215 
4-7630 4 - ? 9 7 9 . 9  . I 3 5  331.3 
4-7919.9 4-6120 ,216 161.3 
4-8120 4-8270 ,161 336 .5  
12.04 7.26 
4-7640 4-7983.7 ,144 326.3 
4-7983.7 4-0120 .231 157.9 
4-6120 4-6280 .157 333.9 
a e . t o  7.20 
- 6 2 . 7  - 0 . 1  ,921 91 .0  . l e 1  
17 .3  2 .7  1 .362  6 5 . 6  . $ S O  
-16.6 -1 .7  .753 94.2 .121 
3.88 4 . 7 7  6.10 3 . 3 8  12.43 
- 6 4 . 9  - 0 . 0  ,923 92.4 .103 
14.5 2.5 1.301 83.9 .354 
-21.5 - 2 . 0  ,703 94.5 ,203 
3 .96  4 . 8 1  8 .20  3.30 12.02 
,656 181.3 379.3 ,718 .9940 9 2 . 6  1.263 9 .0  6 6 . 1  154.2 ,216 
1.101 17.2 151.7 .7160 1.187A 103.5 ,724 - 2 . 1  9 . 7  4 2 . 9  .221 
2 / l / l  53.7 163.0 49 .1  1.292 2.406 66.4 340.5 46 .0  74.0L 1 .616  
,856  192.7 332.7 .717 ,9950 93.1 1.26P 9 . 7  66.7 151.6 .E31 
1.090 23 .0  152.1 .7090 l.406A 103.0 .722 - 1 . 3  10.6 42.3 .223 
1.170 198.0 315.4 ,9361 1.4150 6 2 . 9  1.086 1.5 - 1 1 . 1  2 7 8 . 7  . I 5 6  
1 . 4 ~ 6  191.0 502.3 .SOIA 1.4110 60.5 1.062 1.3 - 1 5 . 6  277.5 . l e g  
e l l t i  53.6 154 .1  52.2 i . i m  2 . 2 7 2  88.0 840.8 4 9 . 1  6 0 . 2 ~  1.420 
4-7650 4-7967.0 . l e 2  321.7 - 3 6 . 1  - 7 . 4  ,927 94 .0  ,167 ,057 200.5 386.6 .714 1.0020 93.7 1.202 10 .7  67.1 152 .6  .e53 
4-7961.8 4-6120 , 2 5 3  155.2 12 .2  2.3 1.358 82 .1  , 300  1.092 30.5 152.7 ,0990 1.464A 103 .6  .716 -1 .5  11.7 41.4 .225 
4 - 6 i L O  4-8290 ,115 332.2 - 2 4 . 1  -2 .3  ,769 94.7 ,192 1.190 200.4 323.0 ,961A 1.4180 65.0 1.091 1.6 - 0 . A  270.1 ,129 
12.32 7 . 4 5  4 .16 4.87 6.26 3.20 11.73 2 / 1 / 1  14.3 141.2 11.0 ,936 2 .166  68.0 337.0 5 0 . 3  63.3L 1.091 
-- - - . ._ . . - - -. WAR3 ARRIVAL DATE : 2443130 I 2 0  AUG 1990) - - 
4-7010 4-7970.9 . I 4 5  336.8 -61.2 - 6 . 6  .918 88 .6  . I 6 2  ,060 172.5 372.0 .721 1.000 9 1 . 1  1.267 6.6 67 .6  I 5 1 . 0  melo 
4-7970.9 4-0130 .210 172.3 31.5 4.6 1.301 89.3 ,337 1.089 2.3 158.0 . 7 Z X  1.456A 100.4 .712 - 4 . 2  . 6  40 .6  
4-6130 4-8250 a199 340.2 -13 .5  -1 .3  .720 95.8 ,290 1.103 194.6 275.4 .783A 1.1230 74.3 1.062 1 . 2  - 1 9 . 1  O71.0 a285 
12.56 8 . 2 3  3 .99  4.33 7.72 4.24 13.90 2 /1 (1  65.0 171.7 37 .6  1.364 3.100 80.3 6 .1  38 .5  98.7D 2 . 8 6 5  
4-7620 4-7976.0 ,133 334.4 -00 .4  - 1 . 9  ,919 69.7 . i 6 1  .058 178.5 376.2 . I 2 0  .996 92 .2  1.265 8 . 3  65 .7  154.0 e206 
4-7976.0 4-0130 ,200 166.0 24.2 3 .6  1,360 87 .3  ,339 1.089 10.6 157.6 .7200 1.459A 100.6 ~ 1 1 2  - 5 . 0  4 .6  40 .0  
4-8130 4-6260 a187 339.3 -16.4 -1 .3  ,740 90.0 ,254 1.139 198.3 289.2 ,6501 1.4280 7 7 . 5  1.076 1 . 1  -10.3 P74.4 *e36 
12.10 7.83 3 .67  4.27 7.07 3 .90  13.12 2 /1 /1  64.3 170.5 42 .2  1.419 0.770 83.3  355.6 44.1 6d.SL t . 5 2 0  
4-7830 4-1980.1 .133 330.8 - 6 2 . 2  -6 .0  .920 91 .0  . le1 .E58 185.3 379.5 .718 ,9940 92.7 1.263 6 . 9  0 5 . 7  154.3 -213  
4-7980.1 4-8130 ,213 161.6 19.7 3 . 1  1.558 8 1 . 1  .342 1.066 17.1 157.0 .7160 1.459A 100 .8  ,711 -8.4 1 .0  39.5 *PO1 
4-8130 4-8270 .180 332.9 - 1 9 . 0  - 1 . 7  .754 90.2 .229 1.168 202.0 303.1 .90lA 1.4550 8 0 . 3  1.080 1 .2  -16.9 276.7 * 1 9 * *  
11.95 7.67 3.00 4.28 7.07 3.81 12.49 2 / l / l  64.0 162.9 46 .2  1.320 2.546 66.1 347.2 4 7 . 0  74.8L t . 0 4 3  
4-7840 4-7963.9 ,141 325,s - 6 4 . 2  -6 .4 .923 92.4 ,163 .e50 192.7 382.9 . T i 7  -9950 9 3 . 1  1.262 9 - S  6 6 - 1  153.9 -228  
4-7965.9 4-8150 .228 1 5 8 . 1  16.3 2.7 1.350 84.0 ,346 1.004 23.5 157.9 ,7090 1.459A 100.6 ,709 -1 .9  8 .5  3 8 . 8  -202  
4-6130 4-8280 ,170 330.3 -21.2 -1.9 .704 90.4 .212 1.189 201.4 316.7 .937A 1.4410 8 2 . 6  1.092 1 . 2  -14.9 2 7 7 . 0  mi59 
11.96 7.07 3.95 4.31 7.70 3.72 12.05 2 /1 /1  64.1 153.0 49.8 1.1119 2.373 67.6 341.2 40.7 60.OL 1.S92 
4-7650 4-7967.7 .158 320.6 -63.3 - 7 . 1  .927 94.0 . I 0 7  .E37 200.4 386.7 .714 1.0010 93.7 1.262 10.4 66.4 1 5 3 . 1  -248 
4-7987.7 4-8130 ,248 155.6 13.1 2.5 1.554 82.3 .311 1.076 3 0 . 3  158.5 .0990 1.4511 100.6 -701  - i s 0  9 .7  37.8 *eo4 
4-8130 4-8290 ,174 3E8.7 -23.2 -2.2 .771 96 .1  .ZOO 1.204 208.0 329.4 ,963A 1.4450 85.0 1.090 1.3 -12.1 276.5 * I 3 1  
i 2 . m  7 .82  4.14 4.30 7 .15  3.68 12.75 z / i / i  64.5 142.3 52.9 .975 2.243 6e.e 337.4 50.0 0 3 . t ~  1.212 
HARS ARRIVAL DAlE = 2448140 I 5 SEP 1990) -- - 
4-7810 4-7986.9 ,167 342.7 -66.4 -8.3 ,916 88.1 . l 6 2  . E l l  173.0 369.3 . 7 2 l  1 .000 91.3 t . 2 0 6 .  10.4 72.6 115.1 ,241 
4-7908.9 4-8140 .241 170.3 4 4 . 9  7.2 1.359 90.2 .332 1.082 359.1 5Z3.5 . l e3  1.441A 9 7 . 9  -702 -8 .3  -9 .4 30.0 ,203 
4-0340 4-6250 .225 337 .1  - 1 4 . 3  -1 .3 .Ye2 98.7 .303 1.117 201.3 P76.0 .779A 1.4510 73.7 1.067 1.0 -19.9 870.6 -297 
13.4s 9.12 4.C5 4.34 7.73 4.86 14.17 Will 77.1 116.P 29.4 1.036 5.936 81.0 10.4 89.3 lO(l. lD 5 .041  
4-7820 4-Y975.1 ,156 339.2 - 6 1 . 2  -5.1 ,919 89.7 ,161 .e58 113.3 319.9 ,720 .996 92.2 l e P 6 l  8 . 7  60.9 1 5 4 . 0  .LO@ 
4-7975.7 4-8140 ,200 167.8 2 9 . 3  4.3 1.3S7 8?.Y ,394 1.08t  9.3 162.9 . W l O  1.4441 98.C -702  -3 .7  S O  36.0 . * l o 9  
4-6140 4-Be60 .P i3  333.3 - l6 .8  - 1 . 5  .743 98.3 .e55 .IS6 POI.7 t90 .5  .849A 1.4630 7 7 . t  1.06P l . 0  - 2 9 . C  
12.4)  6 .46 3 . 8 9  4 . W  1.41 4.96 15.C4 1111 14.9 1ro.t 58.1 1.we 3.oeo 3e.3 353.0 40.0 
2 05 




- _  
4-1830 4-r980 






- 6 2 . 0  
22 .9  
- 1 9 . 0  
3.86 
4-7640 4-1984.0 ,139 324.9 -63.6 
4 - I 9 6 4 . 0  4 - 6 1 4 0  .225 119.3 16 .5  
12.23 6,23 3.93 
4-8140 4-6280 .202 327.8 -20 .7  
4-1850 4-198r.o ,151 319.6 - 6 4 . 5  
4 - m 8 r . o  4-8140 ,244 156.8 1 5 . 0  
4-8140 4-8290 ,199 326.4 -22.2 
12.39 6 . 3 5  4 .10  
4-1860 4-r992.0 . i t 9  317.5 -64 .4  
4-I992.0  4-6140 .270 1 5 5 . 1  1 2 . 1  
4-6140 4-0300 ,190 325.0 - 2 5 . 5  
12.13 8.61 4 . 4 0  
. _ _  
I t  v 1  
I 3  v 3  
I 5  V I  - O V A  --EVA 
- 5 . 9  .920 
3.5 1.356 
- 1 . 7  ,758  
3.99 1.38 
4-1820 4-7974.9 . i d 6  3 
4-7974.s 4-0110 .223 I 
4-0110 4-0260 .246 3 
4-7630 4-7960.0 .134 3 
4-1980.0 4-0150 ,215  1 
13.36 
4-0150 4-6270 .e30 a 
12.92 





1.05 3 . 8 1  
l i . o  -11.0 
bs . i  21.2  
4-1040 4-I984.1  ~ 1 3 8  324.5 -65.2 
4-1964.1 4-6150 .223 161.3 21.2 
4-01110 4-0260 ~ 2 3 3  326.2 -20 .1  
12.03 8.98 3.92 
p s i  I ?CCEN SMA 
P S I  3 ECCEN SHA 
P S I  ¶ ECCEN SMA 
OVO __EVR _TYPE 
91.0 ,161 .e56  
05.9 .337 1.081 
4.40 12.56 2 I l / l  
98.6 ,240 i . m r  
THE11 THE12 
THE13 THE14 
THE15 T H E T I  
SUN A SUN R 
185.3 379.5 
16.3 162.9 
210.0 305 .0  
1 4 . 4  161.9 
PERIH 
P E R l H  













1 . 3 2 6 .  
P S I  2 
PS1 4 
P S I  6 
E 
9 2 . 1  
98.3 
80 .2  
2.725 
MISSION DURATION 440 C A Y S  
MARS ARRIVAL C A l E  = 2446140 
I SEP isgo 
V 2 I 2 DECL2 RA2 SPEECL 
V 4 I 4 DECL4 R A 4  SPEEC4 
V 6 I 6 DECL8 R A E  SPEECI  
I N C  RAP DECLP ETA ?Ef i lC  
1.263 8 . 8  65 .6  154.3 -213  
. 7 0 1  - 2 . 1  3 . 9  3 6 . 0  , 1 8 0  
1.092 1.0 -16.0 e15.s . i o 9  
65.2 349 .7  4 5 . 3  7 6 . 0 ~  t . 2 9 1  
-6 .2  ,923 92.4 -163 ,856 192.6 363.0 - 7 1 7  .9950 93 .2  1.262 9 . 3  O S . 6  1 5 4 . 1  ,225 
3 . 0  1.354 6 4 . S  .340 1.077 22.7 163.1 . I l O D  1 . 4 4 4 A  98.3 .699 - 2 . 2  5 .9  3 5 . 1  -169  
-1.0 . w e  9 8 . 6  .223 1.210 zi3.r 518.6 .WOA 1 . 4 8 m  62.6 1.099 $.LI -$s.5 275.6 .is2 
4.00 1.39 4.30 12.09 el111 r4 .5  152.0 11.2 1.169 g.496 61.2 343 .3  4 1 . 8  8 8 . 8 ~  1 . 7 7 6  




. t 7 t  32s.s 
e149 817.0 
.C36 161.1 






- 0 s . t  
24.0 





- m . e  
2 06 
OTOPOVER T I M E  0 DAY8 1990 OUTBOUNO SWINGBY UI43ION OURAIION : 480 O A Y S  
UAR8 ARRIVAL DATE 2 2448100 
2 1  JUL 1990 -.- _-. 
LAUNCH 3WNGBY -WEE01 RA1 'DECLl'"1 1-  V 1 .-PSI 1'ECCEN SUA THE11 THETZ PERIH APHEL P S I  2 V 2 I 2 OECLL RAE ( P E E 0 2  
8WNGBY ARRIVE SPEED3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SHA THE13 THE14 PERlH APHFL PSI 4 Y 4 1 4 OECL4 R A 4  5PCEQ4 
DEPART RETURN 8PEED5 R A 5  OECL5 I 5 V 5 PSI 5 ECCEN 3MA THE15 T H E 1 6  PERIH APHEL PSI 6 V 6 I 6 DECL6 R A 6  3PEEC6 
- .- PROP AERO- OVL__-OV? - E V A  _-OVO JVR --TYPE- SUN A SUN R-LAPPA __ - A  - E INC RAP DECLP ETA C E R I C  
_ _  MARS ARRIVAL OAT€ = 2446100 127 JUL 199?l) -- - - . - 
4-1790 4-7958.0 ,190 336.0 - 6 7 . 2  -9.4 ,917 86.5 .169 .e67 162.3 360.8 .721 1.014 9 0 . 1  1.274 10.5 72.7 158.0 , 2 4 4  
4-7958.0 4-8100 .244 183.5 27.6 4 .7  1.377 94 .1  ,372 1.138 344.6 502.0 . I 1 4  1.5611 107.9 ,151 -5.0 4 . 2  45.6 . Z O O  
4-8100 4-8210 ,138 345.2 -17.6 -1 .9  ,756 90 .9  ,210 1.147 183.5 303.3 ,907A 1.3870 61.1 1.079 1 . 6  - 1 2 . 1  216 .6  .l80 
13.12 1 .46  4 . 5 6  6 .24  9.61 2.93 12.31 2 /1 /1  41.1 161.2 4 f . 2  1.009 9 .491  81.1 15.2 3 1 . 9  l 2 l .OD 1 .511  
4- 7600 4- 7 0 5 5 . 1  





4 - 7 8 2 0  4-7915.3 
4-1915.3 4-8100 
4-8100 4-8300 
, i o 1  5 3 6 . 7  -65 .0  
,219 119.3 21.0 
,134 343 .2  -21 .8  
13.31 1.01 4 .16  
a146 337.3 -61.7 
,212 114.0 1 7 . 7  
-132  342.3 - 2 6 . 1  
13 .20  6 . 8 1  4 . 0 1  
,141 336 .1  -62.6 
-216  168.9 15 .3  
a134 343.1 - 3 1 . 3  
13.26 8 .79 ,  3 .94 
- 7 . 5  .e17 87.5 ,165 .804 167.1 367.2 ,121 1.006 91.0 s . e r o  9.3 69.5 154.3 .219 
3.3 1.380 91.7 .37* 1.153 353.9 499.7 .mi  1 . 5 0 4 ~  i o e . 7  . 7 5 0  -3 .3  9.0 4a . r  . o w  
6.29 9 .07  2.84 1 i . w  ~ i / i  38.3 152.3 50.8 1.256 2.330 79.8 12.7 42.4 1oo.so 1.oro 
-2 .9  .ria 91 .7  . i az  1.176 187.6 327.7 . ~ W A  i.3890 8 5 . 2  i.080 2.4 -2.4 e m . 4  . i z e  
-2.3 ,764 91 .4  .193 1.164 185.7 315.7 .939A 1.3880 83.2 1.084 2.0 - 8 . 6  2 7 8 . 5  -151  
- 8 - 7  .918 88.6 .162 ,860 172 .6  371.8 . I 2 1  1.000 9 1 . 6  1.268 8.9 68.0 153.9 - 2 1 2  
2.7 1 .381  89.6 .377 1.161 1.6 138.4 ,7230 1.599A 109.2 ,762 - 2 . 6  11.3 41.3 ,285 
0.39 9 .76  2.81 11.72 Will 36.8 141.1 52 .0  1.333 2.283 81 .0  6 .1  45 .4  08.00 1.710 
- 6 . 5  .919 89 .8  .161 .858 178.7 375.0 .720 .996 92 .1  1.265 9.1 6 7 . 7  154.0 ,218 
2.4 1.381 87 .7  .380 1.164 8.4 137.8 .I210 1.6071 109.6 .764 -2 .2  12.6 47 .6  .e89 
-3 .7  . I 7 4  91 .9  .174 1.184 188.9 339.1 .976A 1.3900 86 .9  1.088 3 . 1  7.5 2 1 6 . 1  .115 0 
8 .47  9.85 2.85 11.60 2 /1 /1  36.0 126.8 53.3 1.290 2.230 83.3 358 .2  4 7 . 5  61.3L 1.581 
4-1830 4-1919.4 . 1 4 3  333.6 -64.8 -6 .7 .921 91 .1  ,161 .e56 1 8 5 . 5  378.7 .719 ,9940 92.6 1.284 9 . 6  6 8 . 1  113 .7  a226 
4-197994 4 - 8 i 0 0  -226 164.4 13 .4  2 .2  1.381 85.9 .384 1.165 14.8 137.7 .7170 1.612A 109.8 -764 -1 .8 13.5 4 '  6 ,292 
4-8100 4-8310 ~ 1 4 4  346.9 -38.8 -5 .3  .776 91.9 . 1 7 0  1.189 189.5 349.8 .981A 1.391D 86.5 1.087 4.6 22.9 9 7 1 . 9  . l 2 0  































1 5 . 8 7  
290.9 3 5 . 8  
180.6 -30 .1  
340.8 -18.4 
8 .69  5.59 
340.0 - l O . S  




177.9 2 0 . 2  
338.3 -21 .7  
1.15 4 .14  
MARS ARRIVAL DATE : 2448110 ( 6 AUC 1990) - -I_ 
13.7 .910 8 6 . 0  .183 .859 161.4 327.0 .70lA 1.016 
-6.9 1.358 99 .9  .362 1.064 322.0 117.9 .679 1.450A 
-1.8 ,754 92.4 .214 1.149 188.9 302.4 .903A 1.3960 
5.18 8.56  3.10 12.37 1 /2 /1  62.0 162.4 37.5 - 5 8 1  
-11.0 .910 86.5 . I 6 9  .867 162.4 318.5 . I L I A  1.014 
7.6 1 .368 94.3 .355  1.106 343.5 509.3 .713 1.498A 
-1.6 .754 92.4 -214 1.149 188.9 302.4 .903A 1.3960 
5 - 7 1  9.09 3.10 12 .37  2 /1 /1  53.3 162.4 35.3 a798 
-7.3 .917 87.5 .165 .e64 161.1 367.7 ,721 1.006 
4.0 1 .371  91.3 ,356 1.120 355 .0  506.6 .721 1.518A 
- 2 . 1  ,763 92 .8  .197 1.168 191.5 3 1 5 . 1  .937A 1.3980 
5.40 8.78 3 . 0 1  11.98 2 /1 /1  47 .2  113.7 4 4 . 9  1.305 
_ _  _. __ 




8 9 . 8  
104 .6  
80.8 
3.302 
91 .1  
105 .6  
8 3 . 0  
2 . 6 1 9  
1.272 -13.5 
.IO6 6.2 
1.079 1 .6  
94.5 117.7 
.731. -8 .0 
1.079 1.8 
83.2 14.6 
1.270 9 . 1  
.138 -3 .9  
1.085 1 . 7  
79.8 12.3 





3 .6  
16.0 




5 . 7  
-11 .1  
40 .0  
186 .7  
20.6 
2 7 7 . 3  
126.6D 
162.0 
45 .O  
126.2D 
154 .1  
4 5 . 3  
219.0 
109.  1D 





- 2 7 4  
,259 
.1e5 
1 .631  
.e15 
. e 4 7  
.153  
e . i i s  
4-7810 4-7971.2 ,142 336.1 - 6 0 . 3  -6 .4  ,918 88.1 .162 .e60 172.5 372.5 ,721 1.000 9 1 . 7  1.267 6 . 6  66.7 153.6 -206 
* - r 9 7 i . ~  4-8110 .200 111.8 21.0 3 . 1  1.371 89.2 ,358 1 . m  3 .2  145.3 . m o  i . 5 2 8 ~  106.0 . i 4 i  - P . B  0 .0  41.7 .e40 
4-eiio 4-6290 ,142 330.8 - 2 s . i  -z.s ,769 93.1 ,186 i . i a i  is5.0 327.4 . s 6 i ~  i .4000 8 5 . 1  i . 0 8 8  2.0 - 6 . 3  e m . ?  . i t 9  
i e . 3 6  6.93 s.90 5 .42  8 . 8 1  8 .98  11.72 e / i / i  4 5 . 3  142.8 47 .2  1.418 2.498 6 0 ~ 9  4 . 3  44.4 9 0 . 3 ~  2 . 1 2 3  
4-1620 4-7975.6 ,136 335 .2  -61.2 -6.1 .919 89.7 .161 .e58 176.6 375.9 .720 .996 92.2 1.265 8 . 7  66 .5  1 5 4 . 0  e 2 0 9  
4-7975.6 4-8110 ,209 166.6 17 .7  2 .7  1.371 87 .3  .360 1.126 10 .1  145.1 . l e 1 0  1.532A 106.3 .742 -2.3 10.7 4 5 . 6  ,250 
4-8110 4-8300 .142 336.7 -28.8 - 3 . 1  3 7 3  93 .2  .17B 1.189 195 .1  339.0 .977A 1.4020 86.9 1.089 2.4 1.0 278.1 . I 1 2  
12.35 6.86 3.89 5 . 4 1  8.85 2 .99  11.57 2/1/1 44.5 129.1 49.4 1.371 2,392 8 3 . 1  355.4 47.1 6 4 - 9 1  1.906 
4-7030 4-7919.1 ,138 332.2 -63.5 -6.4 .921 91.0 ,361 .856 185.4 379.1 . 7 t 9  .994D 9 2 . 6  1.263 9 .2  66.9 154.0 .220 
4-7919.7 4-6110 .220 162.2 15 .2  2.4 1.310 85.6 .363 1.125 16.4 145.1 ,7160 1.534A 106.5 .?41  -2 .0 1 1 . 9  45.7 .e51 
4-8110 4-8310 , 1 4 5  336.5 - 3 3 . 6  - 4 . 1  .715 93.2 .174 1.195 191.8 349.8 .987A 1.4020 8 8 . 5  1.080 3 . 3  12.2 211.4 . l o 8  
12.49 6 .97  3 .91  5 . 5 2  0.90 5.06  11.52 2 / l / l  4 4 . 2  113.0 52.0 f .244  2.281 6 6 . 1  347.8 48 .6  76.OL 1.594 
4-7840 4-7983.6 . l a 6  327.4 - 6 5 . 7  -8 .9 ,923 92.4 ,163 ,856 192.8 382.5 .717 .9950 9 3 . 1  1.263 10.0 67 .5  153.2 ,236  
4-7983.8 4-8110 .E36 158.6 13 .0  2 .2  1.368 8 3 . 9  ,368 1.122 22.9 145.4 ,7090 1.534A 106.7 ,739 -1.6 12.7 4 5 . 3  e 2 5 4  
4-8110 4-6320 ,159 344.2 -41 .7  -6 .2  ,776 93.2 .Ill 1.191  195.7 319.7 .992A 1.4020 9 0 . 0  1.088 5.Z 29.1 266.3 .124 
12.93 7.36 4.02 5 . 5 7  8 .95 3.34 11.68 2 / 1 / 1  44 .3  97 .1  54.6 1.077 2.180 67 .6  342.0 49.8 69.2L 1 .271  
-___-- - - __ MARS ARRIVAL DATE = 2448120 (16 AUG 19901 -. - . . - -_ 
4-7790 4-1931.3 .242 292.1 34.4 12.7 ,909 85 .9  ,184 .e56 161.4 325.8 ,700A 1.016 84 .9  1.272 -12 .5  -64.7 186.5 . 3 0 3  
4-7937.5 4-5120 . 3 0 3  179.9 -21 .9  -4.9 1.314 100.1 .357 1.052 320.6 523.9 ~ 6 7 6  1.428A 98.6 ,694 4 . 2  22.7 11.8  -213  
4-6120 4-8170 .161 336.5 -18.6 -1 .7  . I S 3  94 .2  .221 1.156 195.0 302.3 -901A 1.4110 80.5 1.082 1 . 3  -15.6 2 7 1 . 3  . l e 9  
13.29 6.13 5 . 3 4  4.57 7.96 3 .38  12.43 1 / 2 / 1  72.0 163.0 43.0 ,655 2.729 93.9 176 .1  3 . 1  123.60 1.153 
4-1800 4-1964.7 -165 
4-7964.7 4-6120 ,214 
4-8120 4-8280 . 1 5 1  
12 .38  
4-1610 4-7911.3 ,141 
4-1971.3 4-6120 -205 
4-8120 4-8290 -155 
11.95 
337.8 -63.9 
118.4 34 .6  
333.9 -21.5 
7.52 4 . 2 2  
335.8 -59 .9  
171.2 25 .3  
332 .2  - 2 4 . 1  
1 . 2 1  3 . 9 4  
-7 .8  ,917 8 7 . 1  ,165 
5 . 4  1.365 91.5 .344 
- 2 . 0  ,763 94.5 ,203 
4.64 8.23 3.30 12.02 
-6 .3  -918  68.5 ,163 
3.7 1.36s 8 9 . 1  ,345 
-2 .3  .769 94 .7  ,192 
1 . 7 4  6 .13 3.26 11.73 
,864 167.2 368.7 .721 1.006 90 .9  1.271 9 .6  70.4 155.0 ,224 
1.098 354.3 513.2 ,721 1.476A 102.6 , 122  - 5 . 2  -.I 45.4 .224 
1.176 198.0 315.4 .936A 1.4150 82.9 1.060 1.5 - 1 3 . 1  218.7 . 156  
' 2 / 1 / 1  51.7 154.1 36 .0  1.197 3.074 79.7 13 .0  3 5 . 1  112.50 2.483 
, .860 172.4 312.6 . I 2 0  1.000 91.8 1.267 6.5 66.5 113.5 .e05 
1.103 3.7 l f 2 . 0  . I 2 3 0  1 .4831  103.1 .725 - 3 . 4  5 . 6  43.4 . 2 Z U  
' 1.190 200.4 328.0 .961A 1.418D 85.0 1.091 1.6 -9 .4  278 .1  . I 2 9  
2 /1 /1  54.9 143.2 4 2 . 1  1.437 2.149 60.7 4 .2  42.4 9 6 . 3 0  t . 5 1 4  
4-1820 4 - l D l 8 . 0  ,134 3 5 4 . 1  - 6 0 . 5  -6.0 . e l 9  89 .7  .161 .e58 176.6 316.2 ,120 ,996 92.Z 1.265 8 . 6  6 5 . 6  154.0 .208  
4-1016.0 4-8120 .206 161.6 20.5 3 .1  1.184 87.2 ,341  1,103 10.8 151.7 . I 2 0 0  1.4661 103 .3  -125 -2 .6  8 . 2  43.2 . e20  
4-0120 4-8300 , 1 5 5  331.1 - 2 8 . 7  - 2 . 1  , 773  94 .6  . l e 5  1 .199 2 0 2 . 0  339 .1  .978A 1.4200 86.9 l.OD2 1.9 - 4 . 0  2 1 5 . 1  ,110 
1 1 - 8 1  1 . 1 3  3.67 4 . 7 5  8.14 3.26 11.56 2 /1 /1  54.0 129.1 45 .9  1.414 2.561 8 3 . 8  354.4 46 .0  8 3 . 9 L  2 . 2 1 5  
4-7830 4-7979.9 a 1 3 1  3 3 1 . 3  - 6 2 . 7  -6.1 .921 91.0 ,161 ,856 1 6 5 . 3  379.3 .710 -9940 92 .6  1.263 9 . 0  6 8 . 1  1 5 4 . 2  ,216 
4-7979.n 4-8120 .216 161.3 17 .3  2 . 1  1,362 85 .6  .350 1.101 l l a 2  151.1 ,716D 1.4871 103.5 .724 - 2 . 1  9 . 1  4 2 . 9  e 2 2 1  
4 - 8 1 2 0  4-5310 -156 332.5 -29 .9  - 3 . 4  ,176 94.8 ,180 1.204 202.7 3 5 0 . 5  .987A 1.421D 68.6 1.092 2.4 3 . 0  2 7 0 . 0  -100  
11.94 7-10 3-08 4 . 1 1  8.18 3 .28  11.48 P / l / l  5 3 . 7  l f 3 . B  49 .1  1.292 2.406 86.4 5 4 6 . 5  4 8 . 0  7 4 . 8 L  8.818 
4 - 7 0 4 0  4-7983.r  a144 320.3 -64 .9  -6.6 .923 92.4 . i o 3  ,856 192.7 382.1 .71? .9950 93 .1  j . 2 6 2  9 . 1  06.7 153.6 .e31 
4-7983.7 4-8120 at31 157.9 14.5 2.5 1 .361 63.9 ,3S4 1.096 23.6 112.1 ,709D 1.486A 103 .6  ,722 - 1 . 6  10 .0  4 2 . 3  . e 2 3  
4-3120 1-6320 5160 3 3 5 . 3  -34.6 - 4 . 5  . 7 7 7  94 .7  ,116 1.206 202.5 360.4 ,992 1.4200 90 .1  1.000 1 . 4  1 5 . 8  264.0 
12.16 7 . 3 5  3 .96 4 .61  6 .20  3.37 11.50 2 /1 /1  53 .8  97.5 52 .2  1.123 2.272 88.0 340.8 4 9 . 3  68.2L 1.428 
4-185Q 4-1987.6 -162  321.7 -66 .1  - 7 . 4  .927 94 .0  ,167 ,857 200.5 386.6 .114 1.0010 93.7 1.26P 1 0 . 1  61.1 152.6 * e 5 3  
4-7901.6 4-6120 - 2 5 3  155.2 12 .2  2.3 1.358 82.1 ,360 1.092 30.5 lS2 .7  .699D 1.484A 103.6 ,718 -1.5 11.7 41.4 * 2 2 1  
4-8120 4-8330 ,179 3 1 3 . 5  - 4 3 . 9  - 7 . 3  ,716 94.4 ,177 1.205 201.6 369.4 .992 1.4160 91.4 1.0B8 6 . 1  33.9 260 .0  a138 
12 .83  1.96 4.16 4.87 6.26 3.78 11.82 2 /1 /1  54.3 8 5 . 5  5 5 . 0  -936 2.166 68.8 337.0 10.3 63.SL 1 .091  













,239 292.3 3 4 . 1 '  
,299 180.4 -17.6 
.160 832.9 - 1 9 . 0  
13.39 9.10 5.29 
.239 2 9 2 . 6  37 .3  
.288 $84.4 -28 .2  
.176 330.3 -21.2 
IS.44 9 . 0 1  5 .29  
.145 336.8 -61.2 
,210 172.3 31 .5  
.174 328.1 - 2 3 . 2  
12.00 1.61 3.99 
-133 334.4 -60.4 
.e06 166.0 24.2 
A 7 4  328.1 -25.0 
11.80 7.53 3.87 
12.4 
-3.0 
- 1 . 7  
4 .30 
12.8 
-5 .8  
-1 .9  
4.45 
-6 .6  
4 .6  
-2.2 
4.33 




.909 8 5 . 9  ,185 ,858 161.4 125.5 
1.852 100.3 .3S6 1.046 319.4 529.2 
.714 96 .2  ,229 1.168 202.0 303.1 
7.69 3.81 12.49 1 /2 /1  82.6 162.9 
. B I Z  8 1 . 3  . i 75  
1.355 98.4 .348 
,764 96.4 -212 
7.82 3.72 1e.oa 
.918 88.6 ,162 
1.361 89.3 ,337 
,771 96.5 .2OC 
1.72 3.68 11.71 
. O S 7  166.9 331.6 
1.058 326.7 526.2 
1 .189  205.4 316.7 
1 /2 /1  18.4 113.6 
' ,860 172 .5  372.0 
1.089 2.8 158.0 
I 1.204 208.0 329.4 
2/1/1 65.6 142.3 
.919 69.7 .!el .e58 178.5 376.2 
1.360 67.3 .339 1.069 10.6 157.8 
,771 96.5 . l B 3  1.213 eO9.6 341.1 
7 . 6 7  3.66 11.¶6 2/1/1 64.3 128.5 
4-1830 4-7960.1 .133 830.8 -62.E -6 .0  .920 91.0 .161 .E56 185.3 379.5 
4-1980.1 4-8130 .213 181.6 19.7 3.1 1.YS8 85.7 .342 1.068 1 7 . 1  157.8 
11.00 r . 5 2  3.86 4.26 7.67 3.6s 11.47 t/l/i 64.0 112.J 





































1 .4591  
1.4490 
1 .StO 
84.8 1.272 -12 .3  -64 .1  186 .1  
9 5 . 9  .685 3.4 18.6 1 4 . 0  
80.3 1.066 1.2 -16 .9  216.1  
e . 1 ~ 8  93 .a  179.2 2.4 tez .so  
8 5 . 9  1.210 - 1 2 . 1  
9 1 . 2  .a92 5 . 5  
6 2 . 8  1.092 I . 2  
2 .991  93.4 182.4 
91.7 1.267 8.6 
100.4 .712 -4 .2  
65.0 1.096 1.3 
3.100 00.3 . 6 .1  
-61.1 190 .6  
26.9 1 5 . 1  
-14.9 e r 7 . 0  
3 .2  123.60 
67.6 153.6 40 6 
-12 .1  216.5 
36.5 96.70 
92.2 1.265 6 .5  65.7 114.0 
100.6 .Y12 - 3 . 0  4.6 40.0 
81.0 1 .097  1 . 5  -6.2 272.9 
1 . 7 1 6  83.3 3 5 5 . 6  4 4 . 1  64.5L 
92.7 1.263 8.9 6 3 . 7  154.3 
100.6 .711 -2.4 7 .0  89.5 
t .B48 6 6 . 1  347.L 4 7 . 0  I4 .8L  
6 8 . 7  i.001 1.8 -e.* e w . 3  
, e99 













. l l l  
9 .520  
2 07 
OTOPOVER TIME 8 0 O A Y 8  1990 OUTBOUNO 
__ _- 
CAUNCH SUNGBY ) P E E 0 1  R A l  O E C L l  I 1 V 1 P S I  1 ECCEN SHA 
8WNGBV A R R I V E  8PEEO3 R A 3  OECLS I 3 V 3 P S I  3 ECCEN SHA 
DEPART RETURN SPEED5 R A 5  OECLS I 5 V 5 P S I  5 ECCEN SHA 
PROP AERO OVL OVA _EVA - OVO _EVR TYPE 
4-7840 4-7903.0 - 1 4 1  325.3  - 6 4 . 2  -8 .4  .923 9 2 . 4  ,163 . e 5 6  
4-0130 4-3320 -174 330.1 - 2 9 . 7  - 3 . 6  .778 96 .3  . l a 7  1.219 
4-7983.9 4-8130 ,220 i m . 1  1 6 . 3  2 . 7  i . 3 ~  84 .0  .346 1.084 
i i . 9 2  7 .62  3 .95  4 . 3 1  7 .70  3.67 1 1 . 4 1  
4-7850 4-7907.7 ,153 3 2 0 . 8  -85.3 - 7 . 1  .927 9 4 . 0  . I67  .857 
4-7937.7 4-8130 ,248 155.6 1 3 . 5  2 . 5  1.354 8 2 . 3  . 3 5 1  1.078 
4-0130 4-6330 .178 333.9 - 3 4 . 1  - 4 . 9  , 7 7 7  96 .1  .188 1.218 
1 2 . 2 6  7 . 9 0  4 . 1 4  4 . 3 6  7 . 7 5  3 .76  1 1 . 5 5  2 1 ~ 1  
SWINGBY H I $ S l C N  OURATION L 480 CAYS 
MARS ARRIVAL O A T E  244e13fl 
26  AUG 1 9 9 0  
% 
192.7 
2 3 . 5  
209.9 
6 4 . 1  
200.4 
30 .3  
208.7 
64 .5  
382.9 ,717 ,9950 
157.9  ,7090 1.419A 
361.6  .992 1 .4470 
9 5 . 9  4 9 . 8  1.159 
1 5 8 . 5  .6990 1 . 4 1 7 A  
370.4 e992 1.4440 
8 2 . 1  5 2 . 9  ,975 
386 .7  . l i d  i.nnio 
W E T 1  l H E T 2  P E R I H  APHEL P S I  2 V 2 I 2 O E C L 2  RA2 S P E C C t  
THE13 THE14 P E R I H  APHEL P S I  4 V 4 I 4 OECL4 R A 4  3PECC4 
THE15  THE16 P E R I H  APHEL P S I  6 V 6 I 8 O E C L l  RA6 SPECC6 
SUN A SUN R KAPPA -A E I N C  RAP OECLP ETA P C R l C  
9 3 . 1  1 .262  9 . 5  6 0 . 1  153.9 . 2 C O  
9 0 . 2  1 .095  2 . 4  5 . 1  260 .9  . 0 9 r  
2 . 3 7 3  81.8 3 4 1 . 2  4 8 . 7  68.0L 1.S9P 
100.8 .709 - 1 . 0  8 . 5  3 e . 8  . P O P  
9 3 . 7  1 . 2 6 2  1 0 . 1  8 6 . 4  153.1  -240  
9 1 . 6  1 .092  3 . 6  1 6 . 7  258 .1  .109 
ino.8 ,705 - 1 . 6  9 . 7  3 7 . 8  .204 
2 . 2 4 3  88.8 337.4 50.0 6 3 . 2 ~  1 .212  
4-7810 4-7968.9 .167 342 .7  - 6 6 . 4  
4-?968.9  4-8140 .e41 176.3  4 4 . 9  
4-0140 4-3290 . i 9 9  326.1 - 2 2 . 2  
12.84 8.50 4 . 2 5  
4-7020 4-7975.r . t 3 6  335.2 -81.2 
4-7975.7 4-8140 .zn9 167.8 2 9 . 3  
4-0140 4-0300 . i s 6  325 .8  - 2 3 . 5  
12.12 8.10 3.89 
12 .4  ,912 
-4 .4  1.354 
- 1 . 8  .768 
- 8 . 3  .918 
7 .2  1 . 3 5 9  
- 2 . 0  .775 
4 .34  7 .73  
- 6 . 1  .919 
4 . 3  1.357 
-2.3 ,779 
4 . 0 2  7 .41  
4 .20  7.59 
4-7830 4-7980.1 e l33  330.6 -62 .0  - 5 . 9  .920 
4-8140 4-8310 ,196 326.1 -24 .7  -2.8 . I81  
12.02 8 . 0 3  3 . 8 6  3 . 9 9  7.38 
4-7980.1 4-8140 . E M  i 6 2 . 9  2 2 . 9  3.5 i . 3 ~  
4-7040 4-1984.0  . i s 9  524 .9  - 6 3 . 8  -8.e .go3  
4-1984.0  4-0140 .im 1 5 9 . 3  1 8 . 5  3.0 i . 3 5 4  
12.07 e.nr 3.93 4.00 7.39  
4-8140 4 - 8 ~ 0  . i o 4  329 .5  -ea .?  - 3 . 1  ,710 
4-7000 4-7092.0 .179 3 1 7 . 3  - 6 4 . 4  -1.0 . g s i  
4 -70sz .0  4-8140 .rro i 5 s . i  1 2 . 1  2 .4  i . 3 4 9  
4-ei.n 4-0340 .io8 334.2  -33 .9  - 5 . 4  ,777 
4-8340  4-0320 -195  327.2  - 2 6 . 3  -3.0 .781 
4-7030 4-7907.6 e l 5 5  319 .6  - 6 4 . 5  - 6 . 9  .e27 
4-7987.9 4-8140 -244  156.8  1 9 . 0  e.? 1 .352  
12 .27  8.28 4 . 1 0  4 . 0 4  1 .44  
1 2 . 1 3  8.82 4 . 4 0  4 .12  1.51 
4-7030 4-1900.0 ,134 331.0 - 6 2 . 4  
4-7980.0  4-0150 -215 16tI.l 2 7 . 2  
4-8150 4-0310 -225 325.0 -2L.9 
12 .50  8.72 3 . 8 7  
4-7840 4-I984.1 ,158  324.5 - 6 3 . 2  
4-7984.1 4-0150 -223  161.3  21.2 
4-8150 4-4320 -221 q26.0  - 2 3 . J  
12.14 8 . 6 9  3.92 
4-7850 4-790r.9 ,152  510 .7  -63 .7  
4-1907.9 4-0110 .e40 156.6  1 6 . 0  
lL.84  8 . I 6  4 . 0 7  
4-7800 4-799L.O ,175 316 .0  -03 .4  
4-7992.0  4-0150 ,263  158 .9  13 .4  
4-8150 4-9340 .El5  330.4 -21 .1  
1L.93 8.98 4.35 
4-8isn  4-e~xso , e i e  327.0 -24 .9  
._ . 
4-7910 


















4- 7989 .O 
4-9180 




- - - - -. _I . - 
,140 3SL.t - 8 4 . 0  
, 222  168.4 33.9 
,250 324.9 -L1 .2  
18.52  9 . 6 2  3.93 
.EL3 164.0  L4.8 
. L I S  825.9 - E l . @  
13.30 9.49  3.92 
e l 4 9  317.9 -b3 ,0  
.L30 1 0 1 . 1  1B.C 
11 .31  #.I? 4 . 0 4
~ 1 1 0  8 1 4 . 1  -8L.4 
e t 5 1  159.1 1 5 . 0  
18.46 9.80 4 , C B  
. i s 0  s24 .5  -13.e 
. e49  3tI.c -rL.r 
,e42 ~ L I . L  - e a . i  
__ 
- 6 . 9  
5.8 
-2 .1  
4 . 0 0  
-8 .1  
4 .2  
- 2 . 3  






3 .0  
3 .00  
2.0 




- 3 . a  









8 . 3  -e.a 
3.04 
-3 .0  
a.80 
-1 .1  
L.8 
8 7 . 3  
9 8 . 8  
9 8 . 6  
88 .7  
9 0 . 2  
9 8 . 6  
4 . 2 1  
89 .7  
8 7 . 7  
9 8 . 6  
4 . 2 1  
9 1 . 0  
8 5 . 9  
98 .5  
4 . 1 1  
92.4 
8 4 . 3  
9 8 . 2  
4 . 1 4  
9 3 . 9  
8 2 . 6  
9 7 . 9  
4 . 1 2  
9 5 . 6  
80.6 
9 7 . s  
4 . 2 1  












, 331  
















1 .210  
1/2/1 
,861 
1 .082  











1 .e31  
W l / l  
,857 
1 ,233 











8 8 . 7  
173.0 
359.1 
216 .3  
77 .1  
178.8 
9 . 3  
217 .8  
74.9 
185 .3  
16 .3  
218 .2  
74.4 
192.6 
22 .7  
8217.8 
74.5  
2 9 . 4  
74 .9  
3 6 . 1  
214 .0  
7 5 . 8  
e m .  4 
ei8.e 
ea8 . e 
331 .O 
531 .2  
318.8  
1 5 2 . 0  
369 .3  





125 .7  
379.5 
162.0 
5 5 3 . 7  
109.3 
383.0 
183 .1  
363. 2 
92.6  
386 .0  




164 .4  
379 .6  















a71 7 0  
.988A 
4 3 . 1  
.717 . 1100 
.go1 





































- MAR8 ARRIVAL DATE S 2448150 I15 9 E P  1990) - 
7 9 3 . 0  . i 6 7  .a51 m o . 3  30 
1 8 3 . 0  ,343 1.071 28.0 18 
3 100 .0  .e l5  1 . 2 6 0  L23.9 37 
0 4 . 6 9  1 1 . 5 2  2/1/1 84 .9  7 
1 9 5 . 6  . 175  ,681 206.2 30 
9 31.1 ,510 1.064 3 5 , l  16 
0 99.5 . e13  1 .252  221 .4  31 
5 4 . 6 3  11.80 L / l f t  8 5 . 6  8 










, .e  . r i 4  i.nnoo 
.4 .gee i.5300 
. 7  48.3  1.040 
. 1  a7040 1.438A 
- 2  ,710 1 .0110 
- 7  ,0910 1.436A 
1.9 .go5 1 .5180 
.I 5 1 . 4  ,667 
' 5  SL? 19901 - 
,921 01.0 ,161 .356 185.5 378.9 e119 .9940 
j 1.356 B8.9 , 5 3 3  1 .080  12.3 111.7 .?e00 1.430A 
. I 9 6  105 .1  .E45 1.310 L55.1 Jtl6.1 .909A 1.8SlO 




I . L L  
.B21 
L 3 5 L  
, .no 
?.La 
9 1 . 1  ,163 
85.1 *33? 
l O L . 7  ,141 
5 . 5 7  11.51 
93.9 ,181 
9 3 . 4  ,342 
lOt.3 . t 3 1  
5.43 11.80 
e650 19 t .d  
1.071 19.1 
1.304 213.1 
L l l l l  95.8 




1 3 6 3 . 1  ,717 . O O ¶ O  
I 171.8 .1140 1,439A 
' 367.4 ,990 1.8110 
6 3 . L  40.9 1.109 
361.0 .?14 1.0000 
17L.l .IO80 1.4391 
I 3 7 ¶ , 2  ,908 1.6000 
89.4 4 5 . 5  1.ObO 
8 5 . 8  
9 4 . 6  
8 2 . 8  
2 . 6 3 s  
9 1 . 3  
9 7 . 9  
8 5 . 1  
3 . 9 3 6  
9 2 . 2  
9 8 . 2  
8 7 . 2  
3.066 
9 2 . 7  
9 8 . 3  
8 8 . 9  
93.2 
98.3 
1 . 4 9 8  
93 .8  
9 8 . 3  
91 .9  
e * 334 
9 4 . 5  
98.2 
9 3 . 2  




9 6 . 0  
8 7 . 4  
3.595 
9 2 . 7  
9 6 . 1  
8 9 . 3  
2 .971  
93.2 
0 0 . 1  
L.652 
9 3 . 0  
9 6 . 1  
92.4 
e .445  
94 .5  
95.9 
9 3 . 6  
90.9 
e.305 
92 .9  
9 4 . 1  
0 9 . 1  
8.369 
93.c 
9 4 . 1  
9 1 . 4  
t . 06L 
9 3 . 6  
94 .1  
8L.9 
t . 3 6 4  
94 .5  








9 2 . 6  




8 2 . 3  
1 . 2 6 3  
1 . 1 0 3  
8 5 . 2  
1.26L 
,699  
1 . 1 0 0  
0 7 . 2  
1 . 2 6 2  
e695 
1 .091  
8 8 . 3  
1 . 2 6 3  
-691 
1 .093  
8 8 . 9  
1.105 
,701 
-11 .7  
4 . 1  
1 . 0  
183 .6  
- 6 . 0  
1 . 1  
8 . 7  
-3 .7  
1 . 2  
356 .9  
0.8  
- 2 . 7  
1 . 4  
349 .7  
9 . 3  
-L .2  
1 . 7  
B43.3 
- 1 . 7  









1.263 9.5  
,694 - 5 . 1  
1 .112  .9 
81.1  4.4 
1.263 8 .9  
.693  - 3 . 3  
1.111 1 .0  
83.8 314.1 
1 .262  9 . 2  
.691 - 2 . 5  
0 8 . 1  341.0 
1 . m  1 . 2  
1 .262  9.9 
.680 - 1 . 9  
1.104 1 . 8  
87 .4  342 .3  
1.203 10.9 
.684 - 1 . 4  
1 .099  L.3  
88.L 339.5 
1.263 9.4 
,686  - 4 . 3  
1.lL2 . 3  
0 1 . 9  . 4  
,685 -L ,9  
1.119 * e  
8 4 . 4  3 5 t . t  
.68L -2.L 
i .114- 1 . 1  
0 8 . 1  840 .9  
l.C83 10.9 
,010 - 1 . e  
8 .106'  1 . 4  
e1.L 848.8 
-- 
1;ter 9 .e  
I.L~L 0 . 1  
- 6 5 . 9  
2 1 . 3  
- 1 6 . 5  
1 . 7  
7 2 . 6  
- 9 . 4  
- 1 4 . 4  
2 9 . 3  
6 6 . 5  
.I 
- 1 1 . 8  
40.9  
6 5 . 8  
3 . 9  
- 7 . 8  
4 5 . 3  
6 5 . 8  
5 . 9  
-2 .0  
41 .0  




6 5 . 8  
0 . 6  
5 1 . 1  
1 6 . 0  
- 
6 9 . 1  
-0 .1  
-14 .5  
3 4 . 7  
05.9 
.e  
- l l . . O  
42 .  7 
6 5 . L  
3 .2  
-8.8 
4 6 . 5  
8 5  .O 
5 . 2  
- 4 . r  
4 3 . 0  
6 4 . 8  







1 5 5 . 1  
213.7  
3 9 . 0  
106.10 
154.0 
3 6 . 9  
269 .4  
07.OL 
154.3  




s 5 . 1  
258.6  
60.6L 
1 5 3 . 5  
34 .0  




2 m . i  
0 0 . 4 ~  
.pe11 
, 1 9 7  
,162  








. e l $  
,186  
. loo  
. e25  
$189 









. i n t  
,270  
i ,000 
1 5 3 . 9  .e39 
246.9  ,100  
65.1L 1 .514  
1 5 3 . 5  . E 8 3  
29.c .la8 
L45 .4  .110  
61.4L 1.151 
3 0 . 5  . l e 3  
8 T . 4  
-4 .0  
-14 .8  
63.L 
. 3  
-1L.1  
4 4 . 3  
94 .4  
3.0 
-IO.¶ 
4 ? . 9  
0 3 . 9  
4 . )  
80.4 
36.0 
- 1 . 1  
1 5 3 . 0  .LZL 
3 1 . 0  . l e 4  
L 5 1 . 1  .113 
83,8L C .983  
1 5 4 . 3  .tLI 
C9.L . l o 1  
1 4 8 . 1  .111 
ILLL r . e ~  
2 08 
5TOPOVER T I U E  5 0 DAYS 1990 OUTBOUNO SWlNGBY 
.___ _ _ _ _  - --__--_ __ . 
LAUNCH SUNGBY SPEED1 Rb.1 DECLl I 1 V 1 PSI 1 ECCEN SUA THETl THE12 P E R l H  APHEL PSI 
SUNGBY ARRIVE SPEED3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN 3 M A  THE13 THETI PERlH APHEL PSI 
DEPART RETURN 5PEEO5 R A 5  OECLS I 5 V 5 PSI 5 ECCEN SUA THE15 THE16 PERIH APHEL P S I  
.. __ PROP .AERO-EVL OVA EVA-_-OVO EVR - 2 Y P f S U N  A SUN R-KXPA--:A E 
- -  MARS ARRKAL O I T E  E 5448100 (27 JUC 1990) -- - I_- 
2 -  
6 
MISSION DURATION I 520 C A Y S  
W I R S  ARRIVAL DATE 2448100 
27 JUL 1990 
V 2 I 2 OECL2 RAP SPEEC2 
V 4 I 4 DECL4 R A 4  SPEECI 
V 6 I 6 OECL6 RA6 SPEEC6 
INC RAP DECLP ElA PtRlC 
4-7790 4-7958.0 -190 336.0 -67 .2  -9.4 .917 88.5 . l e 9  .E67 i 6 2 . 3  360.0 .721 1.014 9 0 . 1  1.274 10.5 72.7 158.0 , 2 4 4  
* -79¶0.0 4-8100 ,244 103.5 27 .6  4 . 7  1 .377 94.1 .372 1.138 344.8 102.0 ,714 1.561A 107.9 a151 -5 .0  4 . 2  4 5 . 6  .Zoo 
4-8lOO 4-8310 -144 346.9 -30 .8  -5.3 .776 91 .9  .170 1.189 189.5 349.8 .98?A 1.3910 80.5 1.067 4 . 6  22.9 271.9 ,120 
13 -85  ? .¶9  4 . 5 6  6.24 9 .61  3.04 11.64 2 / l / l  43.7 109.9 47.2 1.009 2.497 61.1 1 5 . 2  37.9 121.00 1.111 
4-1020 4-7975.5 -141  336.5 -62.6 -6.5 .919 89.8 .161 ,858 170.7 375.3 .720 .996 92.1 1.265 9 . 1  6 1 . 1  1 5 4 . 0  - 2 1 6  
4-7975.3 4-8100 .216 168.9 15 .3  2.4 1.381 87.7 .380 1.164 8.4 137.0 . I 2 1 0  1.607A 109 .6  ,764 -2 .2  12 .6  4 7 . 6  ,289 
4-0100 4-0340 ,160 321.2 2 5 . 6  7.4 .716 91 .1  ,168 1.190 187.5 377.9 ,990 1.3890 92.6 1.060 - 8 . 6  -80.6 171.0 - 1 7 6  
1 3 . m  7.31 3.94 6.47 9.85 3.37 12.25 21112 36.0 79.6 53 .3  1.290 2.230 0 3 . 3  350.2 41.5 0 1 . 3 ~  i . w r  
4-7050 4-7979.4 -143 333.6 - 6 4 . 8  -6 .7  ,921 9 1 . 1  . l 6 1  .e56 185 .5  378.7 .719 .9940 92.6 1.264 9.6 68.1 153.1 .e26 
4-791914 4-8100 a226 164.4 13.4 2.2 1.381 85.9 ,384 1.165 14.8 137.7 .7170 1.612A 109.8 ,764 -1.8 1 3 . 5  4 7 . 0  ,292 
4-8100 4 -83¶0  -127 330.4 8.8 3.2 .775 91 .1  . I 7 0  1.187 185.5 385.0 .985 1.3880 93 .7  1.077 - 4 . 5  -63.8 229.0 .121 
13.22 6.67 3 .96  6.55 9 .92  2.70 11.65 2/1/2 31.6 64 .6  55.1 1.174 2 .161  85.3 350.9 4 0 . 8  78.4L 1 .363  
4-7840 4-7983-3 ,153 329.0 -66.9 -7 .3 ,923 92.S ,162 .E56 192.9 382.3 .717 .9950 93 .1  1 .263 '  10.3 68.S 152.7 ,243 
4-7983.3 4-8100 ,243 160.5 11.6 2 . 0  1.379 84.1 .388 1.162 21 .3  138.0 . I l l 0  1.613A 110.1 .763 -1.6 14.2 47.4 .295 
4-8100 4-8360 . l e0  336.6 1.5 1.7 .773 90 .6  .173 1.183 103.0 393.1 .979 1.3810 94 .7  1.073 - 3 . 1  -50.8 237.4 - 1 1 5  
13.29 6 - 0 6  4.08 6.63 10.00 2.S8 11.60 2 / 1 / 2  35 .6  51.8 57.2 1.017 2 .091  86.7 345 .1  49.7 71.2L 1 .109  
MARS ARRIVAL OATE = 2440110 1 6 A u b  19901 
4-7790 4-7938.1 .e57 2 9 0 . 9  35.8 13 .7  ,910 86.0 .183 .E59 161.4 327.0 .7OlA 1.016 0S.l 1.272 -13.5 - 6 7 . 9  158.7 - 3 1 1  
4-7930.1 4-8110 -321  180.6 -30.1 -6.9 1.358 99.9 .362 1.064 322.0 511.9 .679 1.450A 101.6 .706 6 . 2  28.7 20.6 -230  
4-0110 4-0310 e 1 4 5  338.5 -33.0 -4 .1  ,775 93.2 ,174 1.195 195.6 349.8 .987A 1.4020 8 8 . S  1.089 3.3 1 2 . 2  211 .1  - 1 0 0  
13.03 0.65 5.59 5.10 8.56 3.08 11.52 1 /2 /1  62.0 113.0 37 .5  .585 3.113 0 4 . 5  177.7 3.6 126.60 1.236 
. i 6 9  .E87 162.4 358.5 .72lA 1.014 
.355 1.106 343.1 509.3 .713 1.498A 
.174 1.195 195.8 349.8 .987A 1.4020 
11.12 2 / 1 / 1  S3.5 113.0 35.3 . l S 8  
4- 7190 
4- 7956. I 
4-8110 
4-7956.5 .212 340.0 
4-6110 -274 184.5 




-33 .6  
4 -88 
-11.0 ,916 
7 .8  1.360 
-4 .1  .775 


























6 . 9 3  
-62.2 
26.2 
-41 .7  
4.14 
- 6 3 . 1  
15 .e  
12 .6  
3 . 9 1  
-7.3 -917  
4.0 1.371 
-6.2 . I 7 6  
5 .40  8.78 
-6.4 .921 
2.4 1.370 
4 . 5  -774 
5.52 6.90 
87.5 







.165 .E64 167.1 367.7 . 7 2 l  1 .006 
,356 1.120 3 5 5 . 0  506.6 ,721 1.510A 
.ill 1.197 191.7 359.7 .992A 1.4020 
.161 e856 183.4 379.1 .719 a9940 
.363 1.125 18.4 145 .1  .7160 l.534A 
.L73 1 .191  191.5 385.5 ,986 1.3970 
11.66 2/1/1 47 .2  97.1 44.9 1.305 




3 , 3 0 2  








1.274 12 .1  76.0 1 6 2 . 0  -274 
. I 3 1  - 8 . 0  - 5 . 8  45.0 .e59 
1.089 3 .3  12 .2  271.4 -106  
83.2 1 4 ~ 6  29.7 126.20 1 .037  




1.263 9 . 2  
.141 -2 .0  
1.078 -5.9 
86.1 547.0 
08.8  154.1 ' . e l 5  
5.1 4 5 . 3  .24?  
29 .1  266.3 . l e 4  
40.0 109.70 L . 1 1 3  
66.9 1 5 4 . 0  .e20 
11.9 45 .7  ,251  
- 7 1 . 0  2 1 9 . 0  , 1 4 1  
48.6 16.OL 1.594 
4-7040 4-7905.0 a148 327.4 -65.7 -6 .9  .923 92.4 .163 ,856 192.8 382.5 .717 .9950 9 3 . 1  1.263 10.0 61.5 153.2 -236  
4-1983.6 4-0110 ,236 158.6 13.0 2 . t  1.368 83.9 .368 1.122 22 .9  1 4 5 . 4  ,7090 1.534A 106.7 ,159 -1.6 1 2 . 1  41 .3  .2¶4  
4-0110 4-0360 . I 2 9  331.7 1 .4  2 . 1  .172 91 .9  , 1 7 1  1.187 188.9 392.7 ,979 1.3950 94.7 1.074 - 3 . 5  - S 4 . 1  236.4 .120 
1 9 . 3 ~  6 .76  4.02 5.57 8.95 2.74 i i . 6 5  2/1/2 44 .3  13.4 54.6 1.077 9.180 07.6 342.0 4 9 . 6  6 9 . 2 ~  t . e r i  
1-7850 4-7907.5 ,166 323.1 - 6 7 . 0  -7 .7  ,927 94 .0  .167 ,657 200.5 386.5 -714 1.0010 9 3 . 1  1.283 11.0 6 7 . 9  15Z.O *259  
4-7981.5 4-6110 ,260 155.6 11.0 2 .1  1.365 82.0 .373 1.115 29.9 146.1 .6990 1.532A 106.0 -736 -1 .4  13.4 44.5 . 2 ¶ 0  
4-6110 4-0370 a125 337.6 - 3 . 2  1.0 ,170 91.3 .179 1.182 185.8 399.4 ,971 1.3930 95 .7  1.070 - 2 . 6  - 4 4 . 5  2 4 3 . 2  e123 
12.54 6.90 4 .24  5.64 9 .02  2 .67  11.67 2/1/2 44.7 42 .8  57.0 .E93 2.097 8 8 . 3  358.1 50.5 64.0L -979  
MARS ARRIVAL DATE = 2448120 I 1 6  AUG 1990) ..- -. 
4-7790 4-1937.5 ,242 292 .1  34.4 12.7 .909 81.9 .184 .E58 16f .4  325.8 .7OOA 1.016 8 4 . 9  1.272 -12.5 -64.7 186.5 .303 
4-7931.S 4-8120 , 303  179.9 - 2 1 . 9  -4.9 1.354 100.1 . 3 5 1  1.052 320.6 523.9 ,676 1.4281 9 8 . 6  .694 4 .2  22 .7  17.0 .e13 
4-0%20 4-0310 .156 332.5 -29.9 -3.4 .776 94.8 ,180 1.204 202.7 350 .5  .987A 1.4210 88.6 1.092 2 .4  3 . 9  270.0 . l o 0  
13.19 8.62 5 . 3 4  4 .57  7.96 3.26 11.48 1/2/1 72.0 113.8 43.0 ,655 2.729 93 .9  178 .1  3.5 123.6D 1.133 
4-7000 4-1964.1 .165 337.6 -63.9 -7 .8  .917 87 .1  .165 .E64 167.2 366.7 ,721 1.006 9 0 . 9 ' 1 . 2 7 1  9 .6  70.4 151.0 .e24 
4-7964.r  4-8120 -224 170.4 34.6 5.4 1.365 91.5 .344 1.098 354.3 513.2 . 7 2 l  1.476A 102 .0  .722 -5 .2  -.5 43 .4  ,224 
4-8520 4-8320 .160 335 .3  -34 .6  -4 .1  . I 7 7  94.7 ,118 1.206 202.5 360.4 .992 1.4200 9 0 . 1  1.090 3.4 15.6 264.0 ,104 
12.43 7.59 4 . 2 2  4.04 8.23 3.37 11.50 2/1/1 57.7 97.5 38 .0  1.197 3.074 79.7 13.0 3 5 . 1  112.50 C.483 
4-7810 4-7971.3 .141 335 .0  - 5 9 . 9  -6 .3  .918 00.5 ,163 .860 172.4 372.6 .720 1.000 91 .8  1.267 8 . S  66.5 1 5 3 . 1  .OD5 
4-7971.3 4-6120 ,205 171.2 2 5 . 3  3 . 7  1.365 8 9 . 1  .345 1.103 3 .7  152.0 .7230 1.4831 103.1 ,725 -3.4 5 .0  43.4 .e20 
4-0120 4-6330 .179 343.5 -43.9 -7 .3 . I 1 6  94.4 .177 1.205 201.6 369.4 .992 1.4100 91.4 1.088 6 .1  33.9 260.0 ,138 
12.46 7 . 7 t  3.94 4.14 8.13 3.18 11.02 W l / l  S4.9 65 .5  42 .7  1.437 2 . 7 4 9  60.7 4 .2  42.4 96.30 C.Sl4 
4-7830 4-7979.9 -135 331.3 
4-1919.9 4-6120 ,216 161.3 
4-0120 4-8350 .I82 310 .4  
12.51 1.74 
4-7040 4 - 7 9 8 I . 7  .144 326.3 
4-?963.7 4-8120 ,231 157.9 
4-6120 4-6360 ,145 327.1 
11 .81  6.99 
4 - 7 8 1 0  4-7907.6 ,162 321.7 
4-7987.4 4-6120 .e53 1 5 1 . 2  
4 -0120  4-0370 ' - 1 3 5  333.1 
11.92 7.05 - __ 





1 4 . 5  
2 .5 
3.98 
-66 .1  
12.2 
- 4 . 1  
4 . 1 8  
I_ 
-6.1 
2 . 1  
6.1 
4.77 




-7 .4  
2.3 







.921 91.0 . I 6 1  .8S6 161.3 379.3 .718 ,9940 92 .6  1.263 9 .0  6 6 . 1  154.2 
1.362 85 .6  ,550 1.101 17.2 151.7 .7160 1.487A 103 .5  ,724 - 2 . 1  9 . 7  42.9 
,773 93.8 ,118 1.190 197.0 385.7 .98S 1.4120 93 .6  1.080 -9.5 -76.3 174.4 
6.16 3 . 8 1  12.54 2/1/2 53.7 73.6 4 9 . 1  1.292 2.406 86.4 346 .5  40.0 74.6L 
,923 92.4 a163 ,056 192.7 382.7 e717 .9950 9 3 . 1  1.262 9 .7  66 .7  153.0 
1.361 63.9 .314 1.096 23.6 152.1 .709D 1.486A 103.6 ,722 - 1 . 6  10.8 42.3 
e711 93.2 -180 1.193 191.0 392.6 -919 1.4080 94 .6  1.076 -4.3 - S 6 . 4  233.5 
0 .20  3.01 11.74 2 /1 /2  53 .6  5 5 . 4  52.2 1.123 e.272 80 .0  340.0 49.3 68.2L 
.927 94 .0  ,167 ,857 200.5 386.6 ,714 1.0010 93.7 1.262 10.7 61.1 152 .0  . 2 ¶ 3  
1 . 3 5 0  02.1 , 380  1.092 30.5 152.7 .699D 1.4844 103 .6  e718 -1.5 21 .7  41.4 .225 
-760 92 .6  . I 8 2  1 . i 6 1  191.9 3 9 9 . t  ,971 1.4040 9S.8 1.072 - 2 . 6  - 4 5 . 9  L42.9 . l e 7  
6.26 2.07 11.11 2 /1 /2  54 .3  4 3 . 1  55.0 .936 2.166 8 8 . 8  337.0 50 .3  03.3L, 1 . 0 9 1  
- MARS ARRlVAL DATE = 2440130 (26 AUG 1990) 
-231  
~ 2 2 3  
- 1 3 0  
1.428 
4-7790 4-7937.1 ,239 292.3 34 .1  12.4 .909 85.9 .I85 .E56 161.4 325.5 .699A 1.016 6 4 . 0  1.272 - 1 2 . 3  - 0 4 . 1  186.1 -299  
4-7957.1 4 -8130  ,299 100.4 -17 .6  - 3 . 9  1.352 100.3 .316 1.046 319.4 529.2 .674 1.418A 95.9 .685 3.4 16.6 1 4 . 0  ,202 
4-0130 4-8310 -173 326.5 -27.0 -2 .9 . 7 7 7  96.5 . l o 9  1.216 210.2 351.0 .908A 1.4490 00.7 1.097 1.0 - 2 - 6  2 6 7 . 3  *099 
%1.e4  6.94 S.29 4.30 7.09 3.65 11.47 1 / 2 / 1  82 .0  112.5 46.6 ,672 2.528 93.3 179.2 2.4 122.60 Is026 
4-7800 4-7943.5 -239 292.6 37.3 12.0 ,912 07.3 .175 ,857 166.9 331.6 .707A 1.007 85.9 1.270 -12 .1  -61 .1  190.6 . e 8 8  
4-7943.S 4-0130 .e00 104.4 - 2 8 . 9  -5.6 1.355 96.4 .348 1.050 326.7 526.2 .E69 1.4201 97.2 ,692 S.5 86 .9  l L 7  , 2 0 1  
4-0130 4-6320 ,174 330.1 -29 .7  - 3 . 8  .778 96.3 ,107 1.219 209.9 361.6 .992 1.4470 90 .2  1.095 2.4 5 - 1  c 6 0 . 9  



















.145 336.8 -61.2 
. e l 0  172.3 31.5 
.170 333.9 - 3 4 . 1  
12.00 7.15 3.9s 
. l a 3  334.4 -60.4 
.200 166.0 24.2 
,207 3 4 5 . 1  -46.4 
12.S7 6.30 3.07 
,141 325.5 -64.1 
a228 150.1 16.3 
-164 323.7 6.4 
t 1 . r 2  7 . 4 t  3.91 
' -6 .6  .910 
4.6 1.361 
-1.0 ,777 
~ 4.33 1.72 
-5.9 .919 
b 3.6 1.360 
-0.2 .775 
4.27 T.6T 
! -6.4 ,923 
I 2.7 1.356 
4 . t  ,770 
I 4 .31  7.70 
06.6 . I 6 2  .E60 172.5 372.0 .121 1.000 91.7 1.207 8.6 07.6 153.0 ,210 
09.3 .337 1.009 2.8 158.0 .7230 1.456A 100.4 ,712 -4.2 - 6  40.6 .PO3 
96.1 .186 1.218 200.7 370.4 ,992 1.4440 91.6 1.092 3 . 6  16.7 t 5 6 . 1  e109 
3.76 11.55 2 /1 /1  65.6 82.1 37.6 1.364 3.100 8 0 . 3  6 .1  3 0 . 5  96.70 C . 0 6 S  
69.7 ,161 .8S6 178.1 376.2 .720 .996 9 2 . 2  1.265 0.5 6S.7 1S4.0 ,206 
07.3 .339 1.009 10.6 157.6 ,1200 1.459k 100.0 .712 -3 .0  4 .8  4010  -201  
95.7 ,165 1.214 206.0 310.4 .989 1.439D 92.8 1.086 7.0 3 0 . I  255.L -169 
92.4 .163 .e56 192.7 382.9 ,717 .9950 93 .1  1.262 9.5 6 6 . 1  113.9 ~ 2 2 0  
6 4 . 0  .346 1.084 23.5 137.9 .7090 1.459A 100.0 .709 -1.0 8.S 36.8 .C02 
04.7 ,187 1.202 t O l . 5  393.0 .971 1.4270 95.0 1.079 -5.8 -65.E 225.5 e l 5 1  
4.43 ir.17 64.3 17.e 4 2 . 2  1.419 2.776 8 3 . 3  s s i . 6  4 4 . 1  0 4 . 5 ~  t . 5 2 o  
5.48 ~ 1 . 9 ~  2/1/2 64,s 10.9 49.0 1.150 1.373 87.0 141.2 48.7 6 8 . 0 ~  I . W L  
2 09 
STOPOVER T l M E  = 0 CAY0 1990 OUTBOUND SWINGBY MISS1C.N CURATlClN 5 2 0  C A Y S  
M A R S  ARRIVAL D A l E  : 244RlIO 
s SEP 1990  
LAUNCH SWNGBY 3PEEOl RA1 OECLl 1 1 V 1 P S I  1 ECCEN SHA THETl THE12 PERlH APHEL PS1 2 V 2 I 2 CECL2 R A E  SPEEC2 
OWNGOY A R R I V E  3 P E E C 3  R A 3  OECL3 I 3 V 3 PS1 3 ECCEN SHA THETS THE14 PERIM APHEL P S I  4 V  4 I 4 CECL4 R A 4  S P E C C 4  
DEPART RETURN 8BEEC5 R A 5  OECC5 1 5 V  5 PSI 5 ECCEN SMA THETI'THET6 PERlM APHEL PSI 6 V 6 I 6 CCCL6 R A 6  3PEEC6 
- PROP AERO.  OVL -OVA -EVA - O V O ~ - ~ V R  TYPE SUN A SUN R KAPPA - A  E INC R A P  CECLP E T A  PCRIC 
4-78111 4-7968.9 ,167 342.7 -66.4 - 8 . 3  ,918 8 8 . ~ 1 6 2 - . 8 6 1  173.0 369.3 ,721 .  1 ,000 91 .3  1.266 10.4 12.6 155.1 e 2 4 1  
4-1968.9 1-8140 ,241 176.3 44.9 7.2 1.359 90.2 ,332 1.082 339.1 3 2 3 . 5  .723 1.441A 97.9 .102 -6.3 -9 .4 39.0 s2Q3 
4-6140 4 -3330  ,194 329.5 -28 .1  -3 .7  ,719 97.9 .198 1.231 216.2 371.8 ,991 1.4800 91 .9  1.097 2 . 4  4 . 1  251 .1  .109 








4- 7911. r 
4-1984.0 










. l 9 8  334.2 




. L I S  351.9  
13 .65  9.61 
. I 3 9  324.9 
-225 159.3 
-215 319.1 






I 22 .9  





3 .93  
-6.1 .919 89 .7  . l e 1  .e58 178.6 375.9 .72Q .996 92 .2  
4.3 1.357 87.7 .334 1.082 9 .3  162.9 . I 2 1 0  1.44AA 9 8 . 2  
-5 .4  . 7 7 7  97.5 .197 1.230 214.0 379.6 .988 1.4120 93.2 









91.0 . l o 1  .e56 185.3 319.5 
35.9 ,337 1.081 16.3 162.9 
97 .0  ,196 1.223 211.3 386.6 
5.81 13.24 2/1/1 74.4 74.6 
92.4 .183 .858 192.6 383.0 
84.3 .340 1.077 22.7 163.1 
96.4 ,197 1.214 208.3 393.6 
4.61 12.93 2/1/2 74.5 67.8 
,118 .9940 9 2 . 7  
.982 1.4830 94 .3  
4 3 . 1  1.328 2.125 
. T i 7  ,9950 9 3 . 2  
,7100 1.444A 98.3 
.975 1.4540 95.4 
47.2 1.189 2.496 

















8 .8  
- 2 . 1  
12.1 
949.7 
9 . 3  
-2 .2  
-10.5 
343.3 
66 .5  154.0 .LO9 
.I 36.9 . l e 9  
4 0 . 9  87.0L 2.834 
i 6 . n  ~ 1 0 . i  . i z i  
6 5 . 6  1 5 4 . 3  -213  
3 . 9  3 6 . 0  .10R 
47.3 212.5 . e 4 4  
4 5 . 3  16.0L 1.ZBl 
65.6  154 .1  .92Y 
5.9 35 .1  . l e 9  
- 7 8 . 0  184.2 . e 2 3  
4 7 . 8  68.8L 1 . 1 l R  
4 - m o  4-1901.8 . i s 5  s i 9 . 6  -64.5 -6.9 .927 93.9 . l e 7  .a57 200.4 ~ 8 6 . 8  ,714 i.noio 93 .8  1.262 10.2 6 5 . 1  153.5 . e 4 4  
4-7987.8 4 - 8 1 4 0 .  .244 158.8 15.0 2.7 1.352 82.6 .346 1.072 29.4 163.6 ,7010 1.443A 9 8 . 3  .695 -1.7 7.4 34 .0  .190 
4-8140 4-8370 .110 328.4 -3.2 2 .1  .766 95.7 .198 1.206 204.6 399.7 ,967 1.4440 9 6 . 3  1.078 -3 .8  -50 .4  239 .1  ,144 
l l . 1 2  1.68 4 . 1 0  4.04 1.44 3.56 11.88 2/1/2 74.9 45 .1  5 0 . 7  1 .012 2.334 88 .3  339.2 4 9 . 8  83.8L 1 .311  
4-7860 4-1992.0 .179 317.3 -84.4 -7.9 .931 95.6 .ill .E61 208.2 391.1 . ? l o  1.0110 94.5 1.263 11.3 65 .6  152.9 .e10 
4-7992.0 4-8140 .210 1 5 5 . 1  1 2 . 1  2 .4  1.349 80.6 .354 1.064 36 .1  164.4 ,6880 1.441A 9 8 . 2  ,691 - 1 . 3  8 .6  32.6 ,194 
4-0140 4-8360 .161 333.8 -8.4 .I ,762 95.0 .199 1 .191  200.7 405.5 .958 1.4310 9 7 . 1  1.072 -2.3 - 3 9 . 7  240 .1  - 1 4 4  
11.92 1.80 4.40  4 . 1 2  7.51 3.40 11.89 Z / l / 2  75.8 35.0 53,s .E26 2.220 66.S 336.8 5 1 . 1  60.4L 1.OflQ 
4-rozo 4-1974.9 . i d 8  338.1 -84.1 -8 .9  
4-1974.0 4-8150 .223 171.1 38.1 1.8 
4-0110 4-8340 . e l 5  330.4 -27.1 -3.8 
12.63 8.63 4.00 4.00 
4-1980.0 4-8150 .2 lS  165 .1  21.2 4.2 
4-6130 4-8350 .220 338.1 -33.2 -8.0 
12 .46  8 .60  3 .87  B.86  
4-re30 4-rv80.0 .is4 531.0 -62.4 -6.1 
MAR8 ARRIVAL DATE = 2448150 ( 1 5  SEP 19901 - - -- - - - 
.g ig  8 9 . 8  .mi .e50 178.0 374.0 . reo  .99s 9 2 . 0  1.215 9.5 6 9 . 1  153.9 .ezs 
.357 88.3  .331 1.080 8 . 7  167 .6  . I 2 2 0  1.438A 96.0 .694 -5 .1  -6.1 3C.8 e l09  
.780 9 9 . 1  ,213 1.252 221.4 380.9 .985 1.5180 9 3 . 8  1.099 2.3 1.2 245.4 ,116 
7.40 4.63 11.60 2/1/1 85 .2  8 t . 7  32.3 1.206 3.593 81.1 4 . 4  3 4 . 1  92.50 3.127 
.920 91.0 .161 .e58 165.3 319.4 . T i 8  9940 9 2  7 1 2 6 3  8 6 5 . 9  154.2 . 2 1 5  
. 3 5 I  86.3 .334 1.078 14.8 161.5 .7180 1:439A 96:! :693 -313 - 2  32.9 .la2 
. 7 7 0  90.9 ,211 1.242 218.4 387.8 .gee i .5040  9 4 . 7  1.094 4.4 14.9 241 .2  ,141 
7.26 4.73 11.85 ui/i 84.0 58.4 39.3 1.306 2.971 8 3 . 8  354 .1  42 .1  7 8 . 7 ~  2.574 
4-1850 4-7981.9 . l a 2  318.7 -63.7 -6.7 ,927 93.9 .167 .E57 200.3 386.9 .714 1.0000 9 3 . 8  1.262 9.9 6 5 . 0  153.9 .239 
4-1987.9 4-8110 .e40 158.6 16.0 3.0 1.351 83.0 .343 1 .071  28.0 168.1 ,7040 1,438A 9 6 . 1  .688 -1 .9  5 .2  30.S . l e 3  
4-8150 4-8310 .195 326.6 . 5  3.4 ,767 97.6 .e l0  1.220 211.3 400.3 .964 1.4770 96 .7  1.082 -5 .1  -56.5 234.8 .161  
12.10 8.22 4 .07  3.88 7.28 4 .15  12.12 2 / 1 / 2  84.9 48 .0  48 .3  1.048 2.445 8 1 . 4  342.3 4 8 . 9  65.1L 1.514 
4-1860 4-7992.0 .175 316.0 -63 .4  -7.5 .931 95.6 .175 .e61 206.2 391.2 ,710 l . Q l l 0  94.5 1.263 10.9 64 .8  153.5 .263 
4-7992.0 4-8150 .263 156.9 13.4 2 . 6  1.349 81.1 .3SO 1.064 35.1 168.7 .6910 1.436A 9 5 . 9  .684 -1.4 6 . 1  29.2 .186 
4-8150 4-8380 .162 332.1 -8.3 . I  .762 96.7 .210 1.209 207.1 405.9 .955 1.4630 97.5 1.076 -2 .5  - 3 9 . 9  248.0 .I53 
12.14 8.19 4 .35  3.95 7.35 3.85 11.98 2/1/2 8 5 . 8  34.7 51.4 .867 2.305 88.2 139.5 50.8  61.4L 1 . 1 3 2  







.140 332.7 - 6 4 . 0  -6.5 .921 91 .0  ,161 .e56 185.5 378.9 .719 .9940 9 2 . 6  1.263 9 .4  87 .4  153.9 ,222 
,222 168.4 33.9 ' 5 . 3  1 .356 86 .9  .333 1.080 12.3 171.7 .7200 1.439A 9 4 . 1  .686 - 4 . 3  - 4 . 6  31.0 . I R A  
,237 332.3 -25.2 -3 .9  .780 101.1 .230 1.268 225.6 389.0 .976 1.5600 95.3 1.102 2 . 2  - 2 . 4  242.6 , 1 1 5  
E.99 9 .10  3 .93  3.90 7.29 5.17 11.78 W l / l  93.8 50 .8  34.5 1.217 3.369 61.9 .4 3 8 . 0  83.3L 1 . 8 8 3  
,138 324.5 -63.2 -8 .1  .923 92.4 .163 .e56 192.6 383.1 .711 .9930 9 3 . 2  1.262 9 .2  65 .2  154.3 .22S 
.223 164.0 24.8 4.0 1.354 81.1 .337 1.077 19.5 171.8 .7140 1.4391 9 4 . 1  .685 -2 .9  .3 29.2 ,181 
.z44 339.7 - 3 3 . 3  - 7 . 1  . 7 7 5  100.4 ,227 1.254 221.9 395 .1  .969 1.5400 9 6 . 3  1.091 5 . 4  1 5 . 8  141 .3  . i m  
3 . 0 1  9.25 3 .92  3.02 7.22 5.33 i z . 1 7  w i / i  93.8 52.1 40.9 1.209 z.8ee 84 .4  352.2 4 4 . 3  1 3 . 2 ~  1 . 2 5 2  
1 -63.0 
19.2 




I -7 .8  
I 4.r9 
-6.1 ,927 93 .9  
3 . 3  1.352 83.4 
9 . 9  .769 99.6 
-7.2 .931 95.8 
2.9 1.349 81.6 
3.90 r.29 4.40 
- MAR8 ARR 
-6.4 .e23 91.4 
4 . 1  1.351 85.7 
3.04 1 .23  5.83 
1.0 ,183 98 .1  
- 8 . 8  .reo ior.1 














.e51 2oo.s 387.0 ,714 i.oooo 
1.075 26 .1  l r 2 . l  . I 0 6 0  1.439A 
1.240 217.9 401.0 .960 1.5200 
ell/$? 94.1 62.0 4 5 . 5  1.080 
.E61 208.2 391.2 .710 1.0110 
1.226 213.8 406.4 .951 I,J01D 
LTE 8.2448110 I I OCT 1990) - 
,858 192.8 381.9 .717 ,9950 
1.001 17.0 175.4 ,1170 1.4451 
1.e65 228.7 398.1 ,964 L.6060 
W l / l  101.9 41 .1  36 .1  1.169 
1.067 33.1 i m . 8  ,6910 1.438A 
w i / e  94.7 34.0 40 .1  .eo9 
9 3 . 0  1.262 
94 .1  ,682 
9 7 . 2  1.088 
2.584 86.1 
94.5 1.263 
98 .0  1 .082  
93 .9  . e re  
1.400 8 r . e  
9 . 7  
-2 .2  
-11.1 
346.8 
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-1 .6  
-2 .8  
343.3 
93 .e  1.262 
92.3 ,679 
3.118 8 2 . 1  
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8TOPOVER TlME z 0 DAY5 1990 OUTBOUNO SUING81 
LAUNCH --SWNGDV SPEEOl R A 1  OECLl  I 1 - V  1 PSI 1 ECCEN SMA THE11 THET2 PERlH APHEL PS1 2 V 2 1 2 OECL2 R A L  8CEfC2 
8WNGDV kRRlVE SPEE03 R L S  OECL3 1 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERlH APHEL PSI 4 V 4 I 4 OECLl R A 4  SPECC4 
DEPART RETURN SPEEOI R A I  OECLl I ?I V J PSI 5 ECCEN 3MA THET5 THE16 PERlH APHEL PSI 6 V 6 I 6 OECC6 RA6 8PECC6 
--E_VA - 0 V O  JEVR TYPE_ SUN A SUN R 5APPA - - A  . E INC R A P  OECLP ETA PERlC 
4-7790 4-7958.0 .190 336.0 -67 .2  -9 .4 -917  86.S .169 .667 162.3 360.8 .721 1.014 90.1 1.274 10 .5  72.7 l S 8 . 0  ,244 
4-7058.0 4-8100 .244 183.5 27 6 4 7 1.377 9 4 . 1  .372 1.138 344.8 502.0 . 7 1 4  1.56lA 107 .9  -751  -3.0 4 . 2  4 3 . 8  - 2 8 0  
4-6100 4 - 6 3 5 0  . i 2 7  3 3 0 . 4  616 1 3:2 , 7 7 5  91 .1  ,170 1.187 185.5 385.8 .985 1.3880 93.7 1.077 - 4 . 1  -63.8 229.0 a121 
13.10 7.26 4.56 6.24 9.61 2 .70  11.65 2/1/2 41.7 64.6 47.2 1.009 2.497 81.1 1 5 . 2  37.9 121.00 1 .311  
4-7800 4-7965.1 .161  336.7 -63 .0  - 7 . 5  .917 8 1 . S  .165 ,884 167.1 367.2 ,721 1.006 91.0 1.270 9.3 69.5 154.5 .e19 
4-7965.1 4-8100 .219 179.3 21 .0  3 .3  1.380 91.7 .374 1.133 355.9 499.7 ,721 1 .584A 108.1  ,758 -3.3 9 . 0  46 .7  - 2 8 2  
4-8100 4-8360 ,120 336.6 1.5 1.7 .7Y3 90.6 ,173 1.183 183.0 393.1 .979 1.3870 94 .7  1.073 -3 .1  -50.6 237.4 a111 
l S . 0 6  6 . f 6  4 . 1 8  6.29 9 .67  2 .58  11.60 2/1/C? 38.3 51.6 10.8 1.256 2.330 19.8 12.7 42.4 109.50 1.6rO 
_-  
MARS ARRIVAL O A T €  2448100 (27 JUL 1990I . _ _  I 
4-7810 4-7970.7 . I 4 8  337.3 -61 .7  -6 .7  .918 88.6 ,162 .e60 172.6 371.8 . I 2 1  1,000 9 1 . 6  1.268 8 .9  68.0 153.9 .el2 
4-7910.7 4-8100 ,212 174.0 17.7 2 . 7  1.381 89.6 .577 1.161 1.6 138.4 . l e 3 0  1.599A 109 .2  .762 -2 .6  11 .3  47.3 a285 
4-8100 4-6370 ,119 342.3 - 1 . 8  .8 ,771 90 .0  .ill 1.178 180.1 400.0 .9 lO 1.3870 95 .7  1.069 -2 .4  - 4 3 . 1  242 .9  e121 
12.95 6.56 4 . 0 1  6.39 9 .76  2.56 11.66 21112 36.8 4 1 . 7  52.0 1.333 2.283 81.0 6 .1  45.4 9 8 . 0 0  1.710 
4-7820 4-7975.3 ,141 336.5 - 6 2 . 6  -6 .5 .919 89 .6  .161 .e58 178.7 375.3 ,720 ,996 92 .1  1.265 9 . 1  67 .7  154.0 . e l 6  
4-7975.3 4-8100 .216 168.9 15 .3  2 .4  1.581 87.7 .380 1.164 8.4 131 .8  ,7210 1.607A 1 0 9 . 6  .764 -2 .2  12.6 47 .6  ,289 
4-8100 4-8380 .119 348 .1  - 3 . 1  . J  ,769 89.3 ,182 1.173 176.9 406.1 .960 1.387 96.7 1.051 -2.0 -59.6 248.3 ,132 0 
12.97 6 .50  3.94 6 .47  9.85 2.56 11.76 2/1/2 36.0 .34.2 13.3 1.290 2.230 63 .3  358.2 47.5 67.3L 1.187 
4-7830 4-7979.4 .143 333.6 -64 .8  -6 .7  .921 91 .1  .161 .e56 185.5 378.7 .719 .9940 92.6 1.264 9.6 68.1 151.7 ,226 
4-7979.4 4-8100 .226 164.4 13.4 2 .2  i . 3 8 1  81 .9  .384 1,165 14.6 137.7 .7170 1.612A 109.8 .764 -1 .8  13.1 47 .6  - 2 9 2  
4-6100 4-8390 . I 2 1  3S4.2 - 3 . 3  - . l  -766  88.5 .189 1.168 173.4 412.8 .947 1.389 9 7 . 1  1.060 -1 .8  -35 .6  254.3 .166 
13 .11  6.56 3 .96  6 . 5 5  9.92 2.80 11.90 2/1/2 35.6 28.2 1 5 . 1  1.174 2 .161  6 5 . 3  550.9 4 6 . 6  7e 1- 1.363 
4-7840 4-7983.3 -153  329.0 - 6 6 . 9  -7.3 .923 92.5 .162 ,856 192.9 382.3 -717  ,9950 93 .1  1.263 10.3 66.5 152.7 ,243 
4-7983.3 4-6100 .243 160.5 11.6 2.0 1.579 8 4 . 1  ,388 1.162 21.3 138.0 . I l l 0  1.613A 110.1 .763  - 1 . 6  14.2 47.4 .295 
4-8100 4-6400 . I 2 5  .6  - 2 . 5  - . 4  ‘163 87.5 .198 1.163 169.6 418.4 .933 1.392 96 .7  l . O S 7  - 1 . 7  -34.0 2 6 0 . 7  ,161  
13.37 6.74 4 . 0 8  6.63 10.00 2.67 12.06 2 /1 /2  35.6 23.2 17.2 1.017 2 .091  86.7 345.S 49.7 7 1 . 2 t  1 . 1 0 9  
MAR8 ARRIVAL OATE = 2446110 I 6 AUG 1990) - -. - _-I__ - _ _  _ _  
4-7790 4-7938.1 .e57 290.9 35.8 13.7 .910 6 6 . 0  ,183 .a59 161.4 327.0 .7OlA 1.016 8 5 . 1  1.272 -13.5 -67.2 188.7 ,321 
4-7938.1 4-8110 .a21  160.6 -30 .1  -6 .9 1.358 99 .9  .362 1,064 322.0 517.9 .679 1.410A 101 .6*  -706  8.2 28 .7  20.6 -238  
4-8110 4-6350 . i 4 3  324.6 12.6 4.5 ,774 92.4 .173 1.191 191.5 385.5 ,986 1.3970 9 3 . 7  1.078 - 5 . 9  - 7 1 . 0  2 ¶ 9 . 0  .141 
13.78 8.61 5.59 S.18 8 .16  3.02 11.85 1/2/2 6 2 . 0  68 .1  17.5 a 1 8 5  3 .113 94.5 1 7 7 . 7  3.6 126.60 1 .236  
4-7790 4-7956.9 ,212 340.0 -70.5 -11.0 .916 86.5 .169 ,867 162.4 358 .5  .12lA 1.014 8 9 . 8  1.274 12.1 76.0 162.0 -274 
4-7956.5 4-8110 .274 164.1 42 .1  7.8 1.368 94.3 . 3 5 5  1.106 543.5 509.3 .713 1.498.4 104 .6  .731 -6.0 -3.6 45 .0  .259 
4-8110 4-8350 .143 324.6 12 .6  4.5 .774 92.4 .173 1 .191  191.1 385 ,s  ,986 1.3970 93 .7  1.076 - 3 . 9  - 7 1 . 0  219.0 .ill 
13.60 7.89 4 . 8 8  5.71 9 .09  3.02 11.85 2/1/2 5 3 . 5  6 8 . 1  35 .3  a798 3.302 83.2  14.6 29 .7  128.20 1.637 
4-7600 4-7961.4 .158 336.0 - 6 2 . 2  -7.3 .917 87.5 .165 ,864 167.1 367.7 .721 1.006 91 .1  1.270 9 .1  68 .6  154 .1  ,215 
4-7985.4 4-8110 . e l ¶  177.9 2 6 . 2  4 .0  1.371 91.3 .356 1.120 351.0 506.6 .721 1.518A 105.6 .758 - 3 . 9  5 . 7  45.3 .247 
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-3.2 
3.96  
- 6 1 . 2  
17.7 
- 5 . 0  
3 .89 
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- .4  ,761 
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65.6 














. l e i  .a56 
.363 1.125 
,169 1.170 





































. 7 2 l  1.000 91.7 1.267 
. l e 3 0  1.528A 106.0 a741 
.971 1.3930 9 5 . 7  1.070 
4 7 . 2  1.418 2 . 4 9 8  6 0 . 0  
.TLO ,996 92 .2  1.265 
. l e 1 0  1.132A 106.3 .742 
.961 1.3920 9 6 . 6  1.065 
49.4 1.371 2.392 83.7 
,719 .9940 92 .6  1.263 
,7160 1.534A 106.1 a741 
.949 1.391 9 7 . 6  1 .061  
52.0 1.244 2 .281  8 6 . 1  
,717 -9950 93 .1  1.263 
,7090 1.534A 106.7 -759  
,936 1.393 96 .5  1.057 
54.6 1.077 2 . 1 6 0  67.6 
8.6 
-2 .9  
4 . 3  












w 7 . 6  
66.7 
9 . 0  




- 3 9 . 1  
47 .1  
66.9 
11.9 
-35 .9  
4 8 . 8  
67.5 
12 .7  
-33 .9  
49.6 
113.6 
41 .7  
2 4 3 . 2  
96.30 
1 5 4 . 0  



























4-7850 4-7967.fl ,166 323.1 - 6 7 . 0  -7 .7  ,927 94 .0  ,167 .E57 200.5 366.5 e714 1.0010 9 3 . 1  1.263 ‘11.0 67.9 152.0 .e59 
4-7967.5 1-8110 .26O 185.8 11 .0  2.1 1,365 82 .0  .373 1.115 29.9 146.1 .6990 1.532A 106.6 ,736 -1.4 13.4 44 .1  ,266 
4-6110 4-6410 .127 2.8 - 3 . 5  -.I ,718 6 7 . 6  .205 1.158 170.7 422.8 -920  1,396 99 .5  1.054 - 1 . 5  -32.4 268.4 ,175 
12.16 6 .94  4.24 3.64 9 .02  2.70 12.23 2 /1 /2  44.7 19.7 57.0 ,893 2.097 68.3 338.1 5 0 . 5  64.OL -979  
4-7790 4-7937.1 $242  292.1 34.4 12.7 ,909 85.9 ,184 .658 161.4 325.8 ~ 7 0 0 1  1.016 84.9 1.272 -12.5 -64.7 186.5 ,3113 
4-7937.3 4-6120 .303 179.9 -21.9 -4.9 1.354 100.1 - 3 5 7  1.052 320.6 523.9 .676 1.428A 9 8 . 8  ,694 4 . 2  22.7 17.8 .213 
4-0120 4-8350 .182 3 1 8 . A  22.4 8 . 1  ,773 93.8 ,176 1.198 197.8 385.7 ,985 1.4120 93.8 1.080 - 9 . 5  -76 .3  174.4 .197 
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-59 .9  
25.3 





- 7 . 8  ,917 
5.4 1.365 
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- 4  ,765 
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3.01 11.74 2/1f2 57.7 3 5 . 4  
86.5 ,163 .860 172.4 372.6 
89.1 ,345 1.103 3 .7  152.0 
92 .6  ,182 1.167 191.9 399.2 
2.67 1 1 . 7 1  2 /1 /2  51.9 43.5 
69 .7  ,161 ,858 178.6 376.2 
87.2 .347 1.103 10.6 151.7 
91.9 .186 1.161 188.3 405.4 
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1.4080 94 .8  1.076 
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. 1 3 4  
2.215 
4 - 7 8 5 0  4-7979.9 .13S 331.3 -62.7 -6 .1  .921 91.0 ,161 ,656 185.3 379.3 -718 .9940 9 2 . 6  1.263 9 . 0  6 6 . 1  134.2 -216  
4-7070.9 4-8120 -216  161.3 $ 7 . 3  2 .7  1.362 85 .6  .350 1.101 17 .2  151.7 .7160 1.487A 103.5 .724 - 2 . 1  9 . 7  42.9 ,221 
4-8120 4-6390 .129 344.8 - 7 . 4  -.l ,762 91.1 .191 1.174 184.5 411 .2  .950 1.3980 97 .6  1.063 -1 .6  -35.0 255.6 . I 4 5  
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a162 321.7 -66.Z 
,213 113.2 12.2 
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e 2 8 6  184.4 -26 .2  
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.759 90 .1  .197 1.167 180.4 416.7 
6 . 2 0  2.72 12.04 21112 53.8 2 4 . 1  
.927 94.0 . I 6 7  ,857 200.5 386.6 
3.356 82 .1  .360 1.092 30.1 152.7 
, 7 5 5  89.0 .205 1.160 176.0 422.0 
8 . 2 6  2.72 12.22 2/1/2 54.3 20.0 - MAR8 ARRIVAL OATE = 2448130 (26 I 
-912 67.3 . I 7 5  .85F 166.9 331.6 
1.3S5 96.4 .348 1.038 326.7 526.2 
.770 94.7 . l e 7  1,202 2Ol.S 393.0 
7.62 3.46 11.96 1/2/2 76.4 56.9 
.?17  .9950 93 .1  1.262 9 .7  66.7 153 .6  
.7090 1.486A 103.6 .Ye2 -1.8 10.8 42.3 
.937 1.3910 98.4 1.058 -1 .5  -33.6 262.2 
5 2 . 2  1.123 2.272 88 .0  340.8 49 .3  68.2L 
.714 1.0010 9 3 . 1  1.26e 1 0 . 7  69 .1  152.6 
,6990 1.464A 105.6 .716 -1.5 11.9 4 1 . 1  
.923 1.398 99.4 1.014 - 1 . 4  -S2.0 269.1 
15 .0  .OS6 2.166 86 .6  537.0 5 0 . 5  63.3L 
LUG 1990) - - - 
. I O T A  1.007 65 .9  1.270 -12.1 -67.1 190.6 
,689 1.426A 9 7 . 2  -692  S . 5  20.9 15,7 
.917 1.4270 95.0 1.079 - 5 . 6  - 6 ¶ . 2  2 2 5 . 9  
,721 1,000 91.7 1.267 8.6 61.6 153.6 
.SO9 1.4210 9 6 . 0  1.014 -3.2 -47.6 241.6 
39.1 . 7 m  t . 9 9 1  93.4 ree .4  3.e it3.m 
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STOPOVER T I ~ E  = n C A Y S  1990 OUTBOUND SWINGBY MIS3ICxN DURATION E 560 CAYS 
M A R S  ARRIVAL C A T E  = ~ 4 4 8 ~ 3 0  
LAUNCH SWNCDY SPEED1 R A l  O E C L I - 7  l---V 1 P31 1 ECCEN $HA THETI THE12 PERlH APHEL PSI  2 V 2 I 2 OECLP RAP 3PEECZ 
SUNGOY ARRIVE 3PEEC3 R A 3  OECLS 1 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERlH APHEL PSI  4 V 4 I 4 OECLI R A I  3PEECd 
DEPART RETURN EPEE05 R A 5  OECLJ 1 tl V 5 PSI  J ECCEN SWA THE15 THE16 PERlH APHEL PSI  6 V 6 I 6 OECLl R 6 OPEECI 
PROP AERO OVL -OVA -EVA OVO EVR TYPE SUN A 3UN R KAPPA - A  E INC RAP OECLP E?, C L R l C  
4-7840 4 - l 9 8 3 . 9  . 1 4 1  325.¶ - 6 4 . 2  -6 .4  .923  92.4 .163 ,856 192.7 362.9 .711  ,9950 9 3 . 1  1.262 9 . 5  68.1 153.9  e226 
4-7903.9 4-8130 . z m  156.1 1 8 . 3  e . 7  1 . 3 ~ 6  81.0 .340 1.084 23 .5  157.9 . IWO i . 4 5 9 ~  ioa.8 . i n 9  - 1 . 9  0 . 5  3 8 . 0  .2oe 
4 - o i s n  4 - 0 4 0 0  , i 3 r  3 4 1 . 0  -0.8 -.I ,756 91 .3  .zoo 1.172 ie6.i 418.3 ,931  i.4060 9 0 . 5  i.060 - 1 . 5  - 3 3 . 0  202.5 . i m  
1 1 . 1 5  6 . 8 4  3.91  4.31 7.70 2 .89  12 .06  2 / l / 2  6 4 . 1  24 .e  4 9 . 6  1.159 E.373 8 7 . 6  341 .P  4 8 . 1  68.0L 1 . 5 9 2  







4 3 . 1  1.326 
9 2 . 1  1.263 6.6 65.6 
98.3 ,701 - 2 . 7  3 . 0  
9 7 . 9  i.nor - 1 . 7  - 5 4 . 9  
e . 7 2 5  85.2  349.7  4 8 . 3  
90.3 ,699  -r .z  5 . 9  
9 8 . 7  i . n i e  - 1 . 4  -32.3 
9.496 81.2 343.3 4 1 . 0  
93.2 1.262 9.3 6 5 . 6  
1 5 4 . 0  
36 .0  
L48 . I  
67.OL 
154 .3  
L55.7 
76.OL 
1 5 4 . 1  
35 .1  
26P.8 
8 8 .  6L 

















3 5 3 . 0  
1 . 5 5  
132. r 
r . 4 2  
3 3 2 . 1  
166.4 
3 3 1 . 1  
6.10 
-64 .1  
38.1 
-8.3 
-62 .4  
2 7 . 2  
- 1 0 . 5  
3.81 
-63 .2  
2 1 . 2  
- 1 0 . 9  
3 . 9 2  
- 6 3 . 7  
16.8 
4.00 
-10 .4  
4 . 0 1  
-63 .4  
1 3 . 4  
-9 .L  
4 . 3 5  
- . _  
- 6 4 . 0  
3 3 . 9  
3 . 9 3  
- 1 0 . 1  
-6.9 
5.8 
. 7  
-6.1 
4 .2  
- .e  
3.06 
- 6 . 1  
3 . A  
-.6 
5.65 
-6 .1  
3 . 0  
- . 9  
5 .66  
- 7 . 5  
2.8 






- .z  
5.90 
4-1630 4-7916.1 .168 341.4 -69.6 -6.6 .9 
4-1916.1 4-6110 ,261 173 .6  4 9 . 0  8 . 3  1 . 3  
4-8110 4-8390 .221 337.6 -10 .7  - . 3  . 7  
4-1840 4-7965.9 ,141 325.3 -64.0 -6 .4  .9 
4-8170 4-8400 .e10 341.8 -11.4 -.9 . I  
l t . 3 5  0.45 5.94 3.90 7. 
13.33 9.03 4.26 4 . 3 0  7. 









4-1860 4-7992.1 .167 513.6 -61.5 -6.9 
4-799E.l 4-6170 .e51 161.9 16.9 5.1 
4-3170 4-64LO . la8 549.9  -1O.e  -1.4 
1C.15 8.m 4 . ~ 5  5 . w  
STOPOVER T I M E  : 0 DAIS i s g o  OUTBOUND 
LAUNCH SWNCDY SPEED1 R A l  C E C L l  t I V I P S I  1 ECCEN SHA 
SWNGDI A R R I V E  SPEED3 R A 3  O E C L I  I 3 V 3 P S I  3 ECCEN SHA 
DEPART R E T U R N  8PEEOS R A 5  OECL3 I S V 5 P S I  5 ECCEN SHA 
PROP AERO OVL OVA EVA OVD EVR TYPE - -. 
4-7870 4-7996.4  ,195 314 .2  - 6 0 . 0  - 7 . 9  .937 9 7 . 3  $186 a866 
4-7996.4 4-8170 ,278 160.7 1 2 . 9  2 . 7  1.345 8 0 . 2  .356 1 . 0 6 s  
4 - 8 1 7 0  4-8430 . t 7 7  355 .0  - 8 . 9  - 1 . 5  ,731 94 .6  ,244 i . i r 2  
1 2 . 3 8  8 . 3 6  4 . 6 2  4.02 7.42  3 .74  12 .88  1 /1 /2  
r)-r840 4-7983.4 
4-8180 4-8400 
4-7eso  4 - r g 8 8 . i  
4 -7985.4  4-8180 
1-798B.I 4-8180 
4-8180 4-8410 
4- m o o  4- rag2 .2 
4-7B92.2 4-8180 
4-6180 4-8420 
H I S S I C ' N  C U R A T I O N  : 3 6 0  C A Y S  
MARS A R R l V A L  CATE = Z 4 4 b I r O  
1 OC? 1 9 9 0  
SWINGBY 
T H E 1 1  THETe P E R I H  APHEL P S I  2 V 2 I 2 CECLP R A Z  SPCECZ 
THE13  T H E T I  P E R I H  APHEL P S I  4 V 4 I 4 OECL4 R A 4  S P E E C l  
THE15  THE16 P E R I H  APHEL P S I  6 V 6 I 6 O E C L I  RA8 5PECC6 
SUN A SUN R KAPPA - A  E I N C  RAP OECLP E T A  P C R l C  
215.9 395.7 ~ 7 0 5  1.0280 9 5 . 4  1 . 2 6 6  1 1 . 3  6 2 . 2  155 .3  a Z 7 R  
38 .2  176 .6  ,6850 1.444A 9 1 . 9  .669 - 1 . 2  5 . 2  2 3 . 3  . 1 9 0  
194.7 429 .7  ,886 1.4580 301.9  1.056 -.I - 2 1 . 4  2 8 4 . 5  .ZZ0 
103.4  1 3 . 2  4 9 . 4  ,179 2 .391  8 6 . 8  345 .0  5 2 . 2  61.9L l . O R 3  
,152 328.9 - 6 6 . 8  
. e42  171.7  3 9 . 8  
.237 342.S - 1 1 . 4  
13 .38  9 . 2 2  4 . 0 7  
.148 317.9 -62.6 
.234 167 .6  26 .5  
.e24  349 .9  - 1 1 . 1  
12 .84  8 . 8 5  4 . 0 2  
- .  
- 7 . 2  
6.S 
-1 . l  
4 . 1 l  
- 6 . 4  
4 . 4  
- 1 . 4  
3 .98  
MARS ARRIVAL CATE = 2448180 ( 1 5  OCT 1990) 
.923 9 2 . 5  ,162 .e56  192.9  382 .3  . 7 1 7  ,9950 9 3 . 1  1.263 10 .3  6 8 . 4  132 .7  .Z42 
1 . 3 5 7  86 .6  ,335 1 .087  13.7  1 1 8 . 6  -7190 1.455A 9 0 . 7  .67S -5.d -8 .4 28.6  a195 
. I 5 3  100.9 -256  1.238 216.4  416.9 .919 1.5520 100,7  1.080 - . 8  - 2 7 . 2  2 6 1 . 8  - 2 0 3  
7 .53  5 - 1 5  12.63 2/1 /2  108 .3  21.6 30.6 1.023 3 .786  79.6 1 .4  3 3 . 7  8 3 . r L  L . 8 4 0  
1.356 8 4 . 8  ,342 1 .084  2 1 . 3  l r 8 . 8  ,7130 1.455A 9 0 . 6  .673 - 3 . t  - 1 . 4  25.8  . I 0 8  
,926 9 3 . 9  . i l l  .os7  200.2 387.1 ,714 t.oooo 9 3 . 8  1.262 9.6 6 4 . 1  i s 4 . a  .e34 
,744 99.8 ,254 1 .217  211 .2  4 e i . 3  .go7 1.5260 1 n i . z  1.073 - . 5  -28 .1  e 6 9 . z  . e t 1  
7.38 4 . 8 3  i e . 7 4  z / i / 2  109.1 18.4 38.6 1.098 3 .024  81.8 559.8 4 5 . 4  13.6~ c.zze 
. t e a  312.7 - 6 0 . 4  - 8 . 6  ,931 9 5 . 6  . i 7 5  .BID 20e.i 591.3 ,710 i . o i i o  9 4 . 5  i.ee.3 10.0 8 2 . 3  i 5 s . i  . e 4 7  
. z i t  349 .8  - 1 0 . 2  -1 .5 .731 9 8 . 2  .e54 1.200 ~ 0 5 . 9  425.5 .e95  1 .5040 101.8 1.066 - . 4  -25.3 1 ~ 7 6 . 7  -220 
,247 1 6 5 . 1  1 9 . 4  3 . 5  1 .353  82.9 .348 1 .079  28 .1  179.1 .704D 1.4151 9 0 . 3  _ . 6 7 0  - 2 . 1  2 .1  23.9 s i 8 9  
12.12  8 - 7 2  4 . 2 1  4 . 0 0  7 .40  4.S1 22.87 2/1/2 109.8 15.6  4 3 . 5  .988 2 . f O O  8 3 . 7  354 .5  4 6 . 4  67.9L 1 . 6 8 0  
4-1850 4-7987.9  -153 319 .0  -63 .9  
4-0190 4-6410 . E l l  347.2 -10 .9  
4-1880 4-T99C.L .16C 3 l e . l  -59 .8  
4-0190 4-O4CO .LJ6 310.5 -10.0 
4-7907.0 4-0190 . e r i  i i i . 7  33.2 
i3.t) 9.60 4 . 0 8  
4-rest.t 4-0190 .e44  166.7 et .6  
$8.44  0 . m  4 . 1 0  
__ MARS ARRIVAL DATE = 2448190 (25 OCT 1990) - - - -  
-6.7 .927 9 3 . 9  ,167 .E87 200.3 386.9 ,714 1.0000 9 3 . 8  1.28e 10.0 05.L 1 5 3 . 0  -141 
5.6 1.358 85 .4  ,344 1.091 1o. t  161.6 ,7160 1.467 8 9 . 1  .669 - 4 . 3  - 4 . 6  1 6 . 5  a196 
- 1 . 7  ,747 i o i . 9  . e75  i.tw e i 7 . i  421.4 .sot 1,5780 ioe .0  i.060 -.t  - t 4 . 4  cas.* . Z P I  
4 . 1 7  7.57 s.se it.98 L / W L  f i i4 .r  i 8 . 0  33.0 1.037 3.440 70.0 6.1 30.8  w . o L  1.530 
- 1 . r  .?SI i00.s .e70 i . e io  c i i . 7  4 ~ 5 . n  . o m  1 . ~ 4 6 0  ior.5 i . 0 1 ~  - . i  -14.0 c 7 e . 4  ..e34 
4 . i ~  7 . e ~  9.1s i i . 0 0  w i l t  111.5 11.8 40.1 i . 0 1 ~  z . 9 1 ~  ni.0 c.o 4 o . i  n . 0 ~  1 . m ~  
- 6 . I  ,931 95.4 .175 .860 LO8.1 591.4 .710 1.0110 9 4 . 5  1 . t 6 3  9 .0  61.0 155.4  .e44  
4 . 0  t.356 8 3 . l  .a49 1.087 C5.3 181.8 .708D 1 .487  69.0 ,667 -L.6 .I L4.1 .194 
2 13 
OTOPOVER TlME 8 0 O A Y S  
- - .  -_ 
LAUNCH SUNGBY --8PEEOI' RA1 DECLl -i 1 
8WNCBY ARRIVE 8PEE03 RAS DECL3 I 3 
OCPAR? RETURN IPEEO5 R A 5  OECL5 I 5 
- PROP AERO-OVL --OVA -- -. 
~. - - -- - - _- . 
4-7790 4-7958.0 .190 356 .0  -67.2 -9 .4  
4-7958.0 4-8100 -244 183.5 27 .6  4 .7  
4-8100 4-8390 .121 3 5 4 . 2  -3.3 - . l  
13.39 7.1s 4.56 6 .24  
1090 OUTBOUNO SWINCBY MISSION OURATION 5 800  C A Y 9  
M A R S  ARRIVAL CAIE : CI401L10 
2 7  JUL 1990 _ .  
V 1 P S I  1 ECCEN SMA T H E T l  THE12 P E R I H  APHEL P S I  2 V 2 I 2 OECLP R A 2  SPECCP 
V 3 P S I  3 ECCEN SHA THE13 WET4 PERIH APHEL PSI 4 Y 4 1 6 OCCL4 R A 4  SPEEE4 
V 5 P S I  5 ECCEN SMA THE15 THE16 P E R I H  APHEL PSI 6 V 6 I 6 OECLO R A 6  SPECC6 
.-. EVA - DVO _-EVR TYPE SUN A SUN R KAPPA - A  E INC R A P  OECCP E T A  PCR1C 
WARS ARRIVAL DATE : 2448100 (27  JUL 19901 - -  
.917 86.5 ,169 ,867 162.3 360.8 ,721 1.014 90 .1  1.274 10.5 72.7 158.0 * e 4 4  
1.377 94.1 ,372 1.138 344.8 502.0 ,714 1.56lA 107.9 . 7 S l  - 5 . 0  4 . 2  45 .6  -200 
.766 88.5 .169 1.168 173.4 412.6 ,947 1.389 97 .7  1.060 - 1 . 8  - 3 5 . 8  2 5 4 . 3  -146  
9.61 2 .60  11.90 2/1/2 4 1 . 7  28.2 4 7 . 2  1.009 2.497 81.1 1 5 . 2  37 .9  121.00 1.511 
4-7800 4-7965.1 .161 336.7 -63 .0  -7.5 
4-7965.1 4-6100 . e l 9  179.3 21 .0  3 . 3  
4-6100 4-8400 ,125 .6 -2 .5  - . 4  
13.14 6.84 4.18 6.29 
.917 87.5 -165 .E64 167 .1  367.2 . I 2 1  1.006 91.0 1.270 9 . 3  69.5 154.5 -219  
1.380 91.7 ,374 1.153 353.9 499.7 .721 1.584A 108.7 ,758 - 3 . 3  9 . 0  4 6 . 7  ,282  
.763 87.5 .198 1.163 169.6 416.4 -933  1.392 9 8 . 1  1.057 - 1 . 7  - 3 4 . 0  260.7 e161 
9.67 2.67 12.08 2 / l / 2  38.3 23.2 50.8 1.256 2.330 79.8 12.7 42 .4  109.50 1.670 
4-7810 4-7970.7 -146  337.3 -61 .7  -6 .7 ~ 9 1 8  88.6 a162 ,860 172.6 371.8 -721  1.000 91.6 1.268 8 .9  68.0 153.9 ,212 
4-7970.7 4-6100 ,212 174.0 17.7 2 .7  1.381 89 .6  .377 1.161 1.6 136.4 ,7230 1.599A 109.2 -762 - 2 . 6  11.3 47.3 -285 
4-6100 4-8410 ,131 7.3 - 1 . 2  - . 7  ,761 86.3 .208 1.157 165 .6  424 .0  .916 1.398 99.7 1.053 -1.6 -32.6 267.4 -179 
13.17 6.79 4 . 0 1  6.39 9.76 2.76 12.30 2/1/2 36.8 19.1 52.0 1.333 2.283 81.0 6.1 45.4 98.00 1.710 
4-7820 4-7975.3 ,141 336.5. -62.6 -6.S ,919 89.8 .161 .E58 176.7 375.3 ,720 -996  92 .1  1.265 9 . 1  
4-7975.3 4-8100 ,216 168.9 15.3 2 .4  1.381 87.7 .380 1.164 8 . 4  131.6 .7210 1.607A 109 .6  .764 -2.2 
4-6100 4-8420 ,140 14.1 . 5  -1 .0 .758 84.9 .E22 1 .151  161.5 429.5 .E96 1.407 100 .9  1.0SO -1 .5  
13.37 6 .90  3.94 6.47 9.85 2.96 12.58 2/1/2 36 .0  15.4 13 .3  1.290 2.250 83.3 358.2  
4-7830 4-7979.4 . I 4 3  333.8  -64.8 -6 .7 -921  91.1 ,161 ,856 185.5 378.7 ,719 ,9940 92.6 1.264 9.6 
4-7979.4 4-8100 .228 164.4 1 3 . 4  2 . 2  1.381 85.9 ,384 1 . 1 6 5  14.8 137.7 ,7170 1.612A 109.6 a764 - 1 . 8  
4-6100 4-6430 .153 20 .9  2 . 5  -1.2 .755 83.2 ,240 1.146 157.3 434.8 .E71 1.421 102.3 1.047 -1 .6  
13 .14  7.19 3 . 9 6  6 . 5 5  9.92 3.23 12.94 2/1/2 35.8 12.2 55.1 1.174 2.181 8 5 . 3  350.9 
.- .--- MARS ARRIVAL DATE = 2448110 I 6 AUG 19901 __------- -- - -  











87.3L 1 .587  
153.7 3 2 6  
47.6 .e92 
2 8 1 . 6  .22A 
78.4L 1 .863  
4-7790 4-7938.1 .257 290.9 35 .8  13.7 .910 86.0 ,183 ,859 161.4 327.0 .7OIA 1.016 8 5 . 1  1.272 -13.5 -67.9 186.7 .321 
4-7938.1 4-8110 .321 180.6 -30 .1  -8.9 1.358 99 .9  .362 1.064 322.0 517.9 ,679 1.450A 101.6 .IO6 6.2 28 .7  20.6 ~ 2 3 6  
4-8110 4-8390 . l e 3  349.3 -5.4 - . l  .764 89.7 . l e 9  1,170 178.8 411.7 e949 1 .391  97 .6  1.061 -1 .8  -35.9 2 5 5 . 1  ~ 1 4 5  













13 .21  7 . 5 0  
,158 336.0 
.215 177.9 
,124 3 5 5 . 8  
12.19 6.79 
.142 336.1 




42 .1  




- 4 . 8  
4 .14  
-60.3 
21 .o 
- 3 . 5  
3 .96 
-11.0 ,916 86.3 .169 .E67 162.4 '358.5 .721A 1.014 89.8 1.274 12 .1  76.0 
7.8 1.568 94.3 , 3 5 5  1.106 343.5 509.3 .713 1.498A 104.6 .731 -8.0 - 5 . 8  
- . l  .764 89.7 .189 1.170 178.8 411.7 .949 1 .391  97.6 1.061 - 1 . 8  - 5 5 . 9  
5 .71 9 .09  2.63 11.89 2/1/2 5 3 . 5  28.8 35 .3  .798 3.302 03.2 14.6 29 .7  
-7 .3  .917 87.5 ,165 .E64 167 .1  367.7 ,721 1.006 91 .1  1.270 9 . 1  6 8 . 8  
4 . 0  1.371 91 .3  ,356 1.120 3 5 5 . 0  506 .6  .721 1.518A 165 .6  .736 - 3 . 9  5 . 7  
- . 4  .761 86 .7  ,196 1.164 174.8 411.4 *936  1.393 98.5 1.057 - 1 . 6  -33.9 
-6.4 .916 88.5 ,162 ,860 172.5 372.5 .721 1.000 9 1 . 7  1.267 8 . 6  68 .7  
3.1 1.371 89 .2  .358 1.125 3.2 1 4 5 . 5  .7230 1.528A 1 0 6 . 0  . I 4 1  - 2 . 9  9 . 0  
- . 7  .758 87 .6  ,205 1.158 170.7 4 t 2 . 8  ,920 1.396 99.5 1 .054  -1.5 -32 .4  
5.42 8.61 2 .70  12.25 2 / l / 2  45.3 19.7 47.2 1.418 2 . 4 9 8  80.9 4 . 3  44 .4  
1.40 8 .78  2.65 12.05 2/1/2 47.2 23.8 44.9 i . 3 0 5  e . a o  79.5 12.3 40 .0  
162 .0  .e74 
4 5 . 0  ,259  
2 5 5 . 1  .145 
126.10 1 .637  
154.1 . e l 5  
4 5 . 5  ,247 
261.6 .159 
153.8 .e06 
45.7 ,248  
968.4 -175 
9 8 . 3 0  C.123 
109.70 1 . 1 1 3  
4-1820 4-7975.8 .136 335.2 -61 .2  -6 .1 .919 89.7 . l 6 1  .E58 178.6 375.9 ,720 .996 -92.2 1.265 8 . 7  66 .5  3 5 4 . 0  ,209 
4-7975.8 4-8110 .209 166.6 17 .7  2.7 1.371 8 7 . 3  .SI0 1,126 10.1 145.1 ,7210 1.532A 106.3 .742 - 2 . S  1 0 . 7  4 5 . 6  ~ 2 5 0  
4-8110 4-8420 . I 3 2  10.1 - 1 . 6  - 1 . 0  ,755 86.3 .217 1.152 166.4 428.1 .902 1.402 100 .6  1.050 -1 .4  -31.1 2 7 5 . 5  ~ 1 9 4  
12.17 6.70 3 .89  B.47 8 .85  2 .81  12.49 2/1/2 4 4 . 5  1 6 . 1  49.4 1 .371  2.392 83 .7  355.4 47 .1  84.9L 1 .908  
4-7830 4-7979.7 -138 332.2 -63 .5  -6.4 .921 91 .0  .161 ,856 185.4 379.1 ,719 .9940 92 .6  1.263 9 .2  8 6 . 9  154 .0  .e20 
4 - 7 9 7 9 . 7  4-8110 .220 162.2 1 5 . 2  2.4 1.370 85.6  .363 1.125 16.4 145 .1  .7160 1.554A 108.5 ,741 -2.0 11.9 45 .7  a 2 5 1  
4-8110 4-8430 .141 17.7 . 7  -1.2 ,752 64.7 .232 1.146 162.0 433.2 ,880 1.412 101.8 1.047 -1.4 -29.6 282.7 ,215 








4-1790.  4-7937.3 
4-1937.8 4-8120 
4-8120 4-8390 












.148 327.4 -65 .7  
.238 156.6 13.0 
. 1 5 5  25 .2  3 . 2  
12.88 7.29 4 . 0 2  
,166 323.1 - 6 7 . 0  
,280 155.8 11.0 
.175 32.4 5 . 7  
13.57 7.93 4.24 - - - - ____ ._ 
.242 292 .1  3 4 . 4  
,303 179.9 -21 .9  
. l e 9  344.6 -7 .4  
12.66 8.09 5 . 3 4  
.165 337.6 -63 .9  
.224 178.4 34 .6  
.126  311.1 - 7 . 0  
11.79 6 .95  4 .22  
,141 335.6 - 5 9 . 9  
.e05 171.2 25.3 
.128 357.9 - 5 . 8  
1 1 . 6 1  6 .87 3.94 
,134 3 3 4 . 5  -60 .5  
.206 165.6 20 .6  
,130 5 . 4  - 3 . 9  
11.38 6 .83  3.87 
-115 331.3 -62 .7  
a216 161.3 1 7 . 3  
~ 1 3 5  13.4 -1.5 
11.51 6 . 1 4  5.68 
4-7640 4-7965.7 .144 326.3 -84.9 
4-7983.7 4-8120 a231 157.9 14 5 
4-8190 4-6440 ,144 21.6 1 : S l  
11.83 7.01 5.96 
4-7850 - 4 9 8 7 . 8  .162 321.7 -66.1 
4-7987.8 4-8120 ,253 155 .1  12.2 
12.3O 7.52 4.18 
4-7790 4-T937.1 ,239 292.3 34.1 
4-7917.1 4-6180 .e99 180.4 -17.6 
4-8130 4-8390 .140 341.2  -8 .9  
12 .55  8.25 5.29 
4-7600 4-7948.5 .239 292.6 3 7 . i  
4-7943.1 4-8180 ,288 184.4 -26.2 
4-8iao 4-8400 . i s 7  347.0 -6.8 
l C . 6 1  8.18 5.LO 
4 - 6 1 ~ 0  4-8450 . i s 6  29 .9  4 . 3  
-_ --- --_- -_____ 
-6.9 -923 92.4 .163 ,856 192.6 382.5 ,717 .9950 
2.2 1.368 83.9 ,368 1.122 22.9 145.4 .7090 1.534A 
- 1 . 5  .V49 8 2 . 9  -251 1.140 157.6 438.4 .E54 1.427 
5.57 6.95 3.27 13.20 2/1/2 44.3 10.0 54.8 1.077 
93 .1  1.283 10.0 
106.7 ,739 - 1 . 6  
103.2 1.045 -1.5 
2.180 87.4 342.0  
67.5 i13 .e  .e30 
12.7 4 5 . 3  . e 5 4  
-28.4 269.9 ,241  
4 9 . 6  69.2L 1 .271  
- 7 . 7  ,927 94.0 ,167 , 8 5 7  200.5 386.5 -714 1.0010 93.7 1.263 11 .0  67 .9  152.0 .25# 
2.1 1.365 6 2 . 0  .373 1.115 29.9 l A 6 . 1  ,6990 1.532A 106.8 .736 -1.4 13.4 4 4 . 5  .e56  
-1 .7  ,746 80.6 .e78 1.134 153.3 443.6 . B e l  1.448 104.9 1.043 -1.5 -26.6 297 .1  ,273  
5.64 9 - 0 2  5.70 13.74 2/1/2 44.7 7 . 4  57 .0  -893 2.097 88.3 330 .1  5 0 . 5  64.OL .979 
- - -. MARS ARRIVAL DATE = 2448120 (16 AUG 19901 - 
12.7 ,909 65.9 ,184 .658 161.4 325.8 .7OOA 1.016 
- 4 . 9  1.354 100.1 .357 1.032 320.8 323.9 ,676 1.428A 
4.57 7.96 2.75 11.90 1/2/2 72.0 29.1 43.0 . I 5 5  
-.I ,7se 9 1 . 1  ,191 1.174 184.5 4 i i . e  ,950 1 . ~ 9 8 0  
-7.6 ,917 87.5 .165 .E64 167.2 3 6 6 . l  ,721 1.006 
5 . 1  1.385 91.5 ,344 1.096 5 5 4 . 3  513 .2  .721 1.476A 
-.I ,759 0 0 . 1  ,197 i . i 6 7  180.4 416.1 .937 1 . ~ 9 7 0  
4.84 6.23 2.72 12.04 2 /1 /2  1 7 . 7  2 4 . 1  58.0 1.197 
- 6 . 3  
3 .7  
- . e  
4.74 
-6 .0  
3 . 1  
-1.0 
4 . 7 5  
.918 
1.385 







89 .1  








. e o 5  
12 .22  
.161 
- 3 4  7 





2 / 1 / 2  
. 8 5 S  
1.103 
1.154 
P / l / Z  
172.4 37E.6 ,720 1.000 
176.0 422.0 ,923 i . 3 9 8  
54.9 20.0 42.7 1.437 
178.6 376.2 , 120  ,996 
10.6 151.7 ,7200 1.486A 
171.6 427.1 ,906 1 .401  
5 4 . 0  16.4 45.9 1.414 
3 .7  152.0 ,1230 1 . 4 8 ~  
64 .9  1.272 -10.5 
98 .6  ,694 4 . 2  
97 .6  1.063 - 1 . 6  
2 . 7 2 9  93.9 176.1 
90 .9  1.271 9 . 8  
102 .6  .722 - 1 . 2  
98 .4  1.066 - 1 . 5  
3,074 79.7 13.0 
91.8 1.267 8 . 5  
103.1 ,725 -3 .4  
99.4 1.054 -1.4 
2.749 8 0 . 7  4 .2  
9 2 . 2  1.265 6.6 
103 .3  .US - 2 . 8  
100.3 1 .051  - 1 . 3  
2.567 83.S $ 5 4 . 4  
- 6 . 1  .921  01.0 ,161 .E56 185.3 3 7 9 . 3  , 118  ,9940 92 .8  1.263 9 . 0  
2.7 1.362 85 .6  .3$0 1.101 17.2 151.7 . I 1 6 0  1.4871 103.5 .7e4 - 2 . 1  
-1.2 ,149 86 .2  ,227 1.147 167.0 4 3 2 . 0  .E86 1.408 101.4 1.048 - 1 . 3  
4.77 8 .16  2.86 12.72 2/1/2 53.7 13.3 49 .1  1.292 2 . 4 0 8  86.4 $46.5 
-6.6 
2 .5  
- 1  - 4  
4 . 8 1  
-7.4 
- 1 . 7  
4.67 
1 . 3  
12.4 
-3.9 




- . 9  
4.43 
.923 92.4 ,183 .e56 192.7 382.7 
1.361 63.9 .S54 1.090 23.8 152.1 
- 7 4 5  84.5 .e44 1.141 162.3 436.9 
8 .20  3.08 13.06 2/1/2 13.8 10.4 
e927 94 .0  ,167 ,857 200.5 386.6 
% . S I 6  62.1 .360 1.092 30.5 112.7 
e742 82.4 . L I S  l . 134  167.r  441.9 
6.26 3 . 3 3  13.51 2/1/2 54 .3  7.6 
- MAR8 ARRIVAL DATE = L44813O (26 A 
-909 65 .9  . le5 .858 161.4 325.5 
1.352 100.3 -556 1.046 319.4 529.2 
~ 7 6 0  92.5 ,195 1.180 190.4 411.0 
7.69 2.96 11.93 1/2/2 82.8 E9.0 
a912 87.3 a175 . e 5 7  166.9 331.6 
1.355 98.4 .346 1.018 326.7 926.L 
.756 91.5 ,200 1.112 166.1 418.3 
T A L  L.89 12.06 l / L / 2  78.4 C 4 . L  
. .. . - . . - 
-64 .7  j88.5 ,303 
-35.8 0 5 5 . 6  ,145 
3.1 123.80 1.133 
22.7 1 7 . d  ,213 
86.5 153.1 .ea5 
5 . 6  4 3 . 4  . e 2 0  
- 3 9 . 0  269.1 .I73 
42.4 Q F . ~  r . 5 i r  
65 .8  154.0 . e06  
8 . t  43.z . e 2 0  0 
- 3 0 . 6  2 ? 6 . 2  .lQ0 
4 6 . 0  ~ 3 . 9 ~  c . e i s  
66 .1  154.2 . e l 6  
9 . 7  42 .9  .&?el 
- 2 9 . 3  2 8 3 . 5  .e10 
4 8 . 0  7 4 . 8 ~  1.816 
,717 ,9950 93.1 L.26P 9 .7  66.7 1 5 3 . 8  
.7090 1.466A 103.6 .722 -1 .8  10.8 42.3 
.E63 1.118 102.7 1.045 -1 .3  -27.8 290.8 
. I 1 4  1.0010 93 .7  1.262 10.7 67 .1  152.6 
.6990 1.484A 103.6 ,718 -1.5 11.7 41.4 
.834 1.435 104.2 1.043 - 1 . 3  - 2 6 . 1  L98.1 
15.0 .936 2.166 6 6 . 8  337.0 50.3 63.SL 
5z.e i.iz3 e.272 68 .0  a4o.e 4 9 . 3  8 8 . 0 ~  
IUG 19901 
.e991 1.016 84.6 1.272 - 1 2 . 3  -64 .1  188.1 
.674 1.416A 95.9 ,685 3.4 18.6 14.0 
46.6 .a72 t . 5 2 8  03.3 179.2 2.4 122.80 
.707A 1.007 65.9 1.170 - 1 2 . 1  - 6 T . l  190.6 
. I 6 9  1.426A 97.2 ,699 5.5 28.9 1 3 . '  
.949 i . 4 i o o  97.7 1.064 -1.0 -35.4 955 .8  
.os7 1.4060 08.5 i.060 -1.5 -33.0 m e . 5  






8lOPOVtR TIUE t 0 DAY8 1990 OUTBOUNO SUINGBY HISSION DURATION x 000 C A Y S  
UAR3 ARRIVAL OATE I L 4 4 8 1 3 0  
20  AUG 1990 - 
LAUNCH SWNG8~-8PEEOl R A l  - 0 E C L l - 7  1-V 1 PSI I ECCEN SUA THE11 THE12 PERlH APHEL P S I  2 V 2 I 2 OECL2 RA2 J P C E C P  
8WNGBV ARRIVE 8PEEC3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SUA THET3 THE14 PERIh APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEEC4 
DEPART RETURN EPEE05 R A S  OECLl I 5 V 5 PSI 5 ECCEN SUA THETS THE16 PERlH APHEL PSI 6 V 6 I 0 OECL0 R A O  3PECC6 
P R O P _ ~ ~ A E R O _ O V L O V A E V A  ~ O V O  TYPE SUN A SUN R K A P P A  - A  E INC RAP OECLP ETA C E R I C  - __ 
4-1830 4-7980.1 .133 350.8 - 6 2 . 2  - 6 . 0  .920-91.0--.161 .856 185 .3  379.5 -.718 .9940 9 2 . 1  1.263 0 . 9  0 S . 1  154 .3  ,213 
4-1980.1 4-8130 ,213 161.6 1 9 . 1  3.1 1.358 8 5 . 1  .342 1.088 17 .1  131.6 .1160 1.459A 100.6 .711 -2 .4  1 . 0  39.5 .E01 
4-8150 4-0430 .134 8 . 1  -3.7 -1.2 ,141 8 7 . 1  .225 1.149 112.2 431.1 .890 1.408 101.2 1.048 -1 .2  -28 .0  204 .1  -207  
10.90 0 .70  3 .86  4.28 7 .61  2.83 12.67 2/1/2 64.0 13.3 46 .2  1.320 2.548 86.1 541.2 47 .0  14.8L 2 . 0 4 3  
4-1840 4-1983.9 -141  3 2 5 . 5  - 6 4 . 2  -6 .4 .923 92.4 . I 6 3  .856 192.7 382.9 ,717 .9950 93.1 1 ,262  9 . 5  0 S . l  113.9 a228 
4-8150 4-8440 e 1 3 8  1 1 . 1  - . 9  -1.4 .141 86 .1  ,239 1 . i 4 2  161.4 433.8 .E69 1.415 102.4 1.045 -1.1 -27 .2  291.9 
4-1985.9 4-8i i io .228 158.1 1 6 . 3  2.7 1.356 84 .0  ,346 1.084 23.5 157.9 . io90  1 . 4 1 9 ~  100.8 .rag - 1 . 9  8.5 3 8 . 0  .eo2 
11.18 6 .87  8.95 4.31 7 . 7 0  2.92 12.98 2/1/2 64 .1  1 0 . 1  49 .8  1.159 2 .313  8 1 . 8  341 .2  4 8 . 1  68.OL .592 
- 7 . 1  .927 9 4 . 0  .167 .851 200.4 386.7 .714 1.0010 93 .7  1.262 1 0 . 4  66.4 1 5 3 . 1  
2 . 1  1.354 82.3 .351 1.078 30.3 1 5 8 . 5  ,6990 1 . 4 5 7 . 4  100.8 . 1 0 5  - 1 . 0  9 . 1  3 7 . 8  
-1 .6  .137 84.2 - 2 5 1  1 . 2 3 S  162.5 440.3 .843 1.427 103.1 1.043 - 1 . 1  -2S.5 2 9 8 . 8  
4.36 7 . 7 5  3.10 13.37 2/1/2 64.5 8.1 52.9 ,975 2 . 2 4 3  88.8 337.4 110.0 63.2L 















4-7850 4-1981.7 - 1 5 8  320.S -6S.3 
4-8180 4-8450 .147 26 .1  2.4 
11.00 1.24 4.14 
4 -987.1 4-8130 .248 i w . 6  13.5 
-_ . - 
4-7800 4-7943.2 .e32 293 .1  3 6 . 1  12.4 .912 8 1 . 3  ,176 .e56 166.9 331.0 .706A 1.007 8 5 . 8  1.270 - 1 1 . 7  - 6 5 . 9  189.8 
4-7943.2 4-8140 ,280 184.9 -21.4 -4 .4 1.334 98.8 .349 1.054 325.1 531.2 .686 1.421A 94 .6  ,684 4 .1  21 .3  12 .8  
4-0140 4-8400 ,110 343.9 -10.1 - . 6  .754 9 3 . 1  ,206 1.178 192.1 416.2 .93S 1.4210 98.7 1.062 -1.4 -32.3 2 6 2 . 4  
12.S3 8.34 5 .19  4 .20  7.59 3.11 12.11 1/2/2 88 .7  23 .9  4 4 . 6  e765 2.035 92 .6  183.8 1 . 1  122.40 
4 - 1 8 1 0  4-1950.8 .e52 291.2 40.S 
4-0140 4-8410 . I 4 4  349.7 - 9 . 4  
13-15 8 . S J  5 - 5 1  
4-r950.8 4-0140 . 2 9 i  188.7 -40 .1  
14.0 .915 88.7 ,167 .E57 173.4 339.9 . l l 4 A  1.000 8 7 . 2  1.269 -12 .S  - 7 2 . 2  193.7 
-.9 .149 92 .0  . e l l  1.169 187.4 421.1 .923 1.4160 99.5 1 . 0 5 1  -1.2 -30.6 2 P .  
-8 .1  1 . 3 ~ 6  96.4 ,341 i . 065  334.3 528.2 ,102 1 . 4 2 8 ~  9 6 . 0  .691 8 . 0  3 4 . 5  11.1 
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-16 .4  
44.9 
- 9 . 4  






167 .8  
356.3 
6.85 
-61.2 -6.1 ,919 8 9 . 1  ,161 ,858 178.6 375.9 .720 .99S 9 2 . 2  1.265 8 . 1  0 0 . 5  1 5 4 . 0  - 2 0 9  
-7 .9  -1.1 -745 90 .7  . P i 1  1.161 182.6 425.8 .908 1.4130 100.3 1.053 -1.1 -29.3 2 7 7 . 0  .:90 
3.89 4 . 0 2  7 . 4 1  2 .96  12.45 2 / l / 2  14.9 16.6 38.1 1.312 3.066 82 .3  358.9 40 .9  87.0L L.834 
- 6 2 . 0  -5 .9  .920 91 .0  ,161 -856  185.3 319.5 .T18 .9940 92.7 1.263 8 . 8  6 5 . 0  154 .3  ,213 
22.9 3 . 5  1.356 85 .9  .33? 1.081 16.3 162.9 .7170 1.444A 98.3 .701 - 2 . 1  3 .9  36 .0  .188 
- 5 . 8  -1 .3  .741 89.3 .226 1.152 177.7 430.4 .e92 1.415 101.2 1.049 -1.0 -27.9 2 8 4 . 4  .208 * 
3 . 8 6  3 .99  1.38 2 . 9 1  12 .61  2/1/2 74.4 13.6 43 .1  1.328 2 . 1 2 1  81.2 349 .1  4S.3 76.OL 2 .291  









162 .9  
3 . 8  
6 .71  
















12 .2  
6.84 
319.6 




1 8 . 5  
- 3 . 0  
3.93 
-64 .  I 
1 5 . 0  
. 3  
4 . 1 0  
4 . 2  ,923 92.4 .163 ,856 192.6 383.0 . T i 7  .99SO 9 3 . 2  1.262 9 . 5  0 5 . S  154.1 .225 
3.0 1.354 84 .3  ,340 1.077 2 2 . 1  163.1 .7100 1.444A 98.3 .699 - 2 . 2  5.9 3 5 . 1  . l e 9  
-1.4 .737 87 .7  .E38 1.144 172.6 434.9 .e72 1.416 102.2 1.046 -1.0 -20.5 2 9 1 . 9  .e24 
-6 .9  - 9 2 1  93 .9  .167 .E57 200.4 386.8 ,714 1.0010 93.8 1.262 1 0 . 2  6 5 . 1  1 S 3 . 5  -2.34 
2 .7  1.352 82.6 .346 1.072 29.4 163.S .7010 1.443A 98.3 .695 - 1 . 7  1 .4 34.0 a190 
-1.S .733 85 .9  .e13 1 .136  161.6 439.4 -849  1.424 103.4 1.043 -1.0 -24.S 2 9 9 . 3  .e46 
4.04 7.44 2 - 9 9  13.28 2!1/2 74.9 8.3 50.7 1.012 2.334 88.3 339.2 49 .0  63.8L 1 . 3 5 1  
4 - 0 0  7.39 2 .91  12.94 21112 1 4 . 1  10.8 41.2 1.189 2.496 81.2 343.3 41 .8  0 8 . 8 ~  2.778 
4-1800 4-1992.0 .179 317.3 -64.4 -1 .9 .931 91.6 .115 ,861 208.2 391.1 .710 1,0110 94.5 1.263 11.3 SSeS l S 2 . 9  . e l 0  
4-1992.0 4-8140 ,210 1 5 5 . 1  12.1 2 .4  1.349 80 .6  ,354 1.064 36.7 164.4 ,6880 1.4411 98 .2  .691  - 1 . 3  8 . 0  32.0  .194 
4-0140 4-8460 . 1 5 1  31 .0  3.9 -1.8 . l e 9  83.7 .273 1.129 162.6 444.0 .e21 1 .431  104.8 1 .041  -1.0 -23 .0  306.0 ,271 
1 1 . 1 0  7.19 4.40 4 . 1 2  7 . 5 1  3.16 13.72 21112 75.8 5.9 5 3 . 5  .e26 2.220 88.9 538.8 $ 1 . 1  6 0 . 4 ~  1.000 - -_ MARS ARRIVAL OATE E 2448150 ( 1 5  SEP 19901 - - 
12.5 a912 87 .3  ,176 ,856 166.9 331 .1  .706A 1.007 85.8 1.270 - 1 1 . 7  -80 .1  189.9 ,281  
-3 .6  1.3S4 99.2 .352 1 .053  323.6 5 3 5 . 1  .683 1.424A 92 .3  .671  3.1 1 7 . 5  10 .2  .190 
- , 6  ,712 94 .8  .214 1 ,187  198.2 416.2 .933 1.4410 9 9 . 0  1.065 - 1 . 3  -31.4 202.0 . I 1 0  
4 .18  1 . 5 7  3 . 5 1  12.18 1/2/2 98.5 23.5 48 .9  ,119 2 . 4 1 1  91.9 1 8 5 . I  - . 6  122.20 1.075 
b-1800 4-7943.L ,233 295.0 36 .8  
4-81SO 4-0400 ,160  3 4 2 . 0  -10 .9  
4 - 1 9 4 3 . ~  4-8150 ,281 186.3 -17.3 
it.88 e . r i  5.20 
4-1810 4-1949.7 ,230 292.4 39 .0  12.0 ,915 8 8 . 1  .168 ,856 173.3 338.1 .713A 1.000 86 .9  1.269 -11.2 - 0 8 . S  191.4 .e05 
4 - 7 9 4 9 . 1  4-8150 ,265 188.8 - 2 7 . 2  - 5 . 2  1.356 91 .2  .343 1.062 331.S 533.2 ,698 1.427A 93.5 ,683 5 . 2  2 5 . 0  11.4 ,191  
4-6110 4-0410 .159 347.2 -10 .4  - . 9  . 7 4 7  93 .6  - 2 1 1  1.1?7 193.4 421.0 ,921 1.4320 99.8 1.000 -1 .1 -29.7 209.7 .le2 




4-raz.o 4 - m ~ o . 0  
4 - r o 8 0 . 0  4-8 i50  
4-6110 4-04SO 
4-7840 4-7084.1 
4 - r e 6 4 . i  4-8150 
4-0130 4-8440 
4 - 7 8 9 0  4-1887.9 
4 - 0 1 5 0  4 - 8 4 5 0  
a - r s o r . @  4-0150 
. 1 4 0  338.1 
,223 111.1 
. i s 2  313.0 
11.21 7.21 
- 0 4 . 1  
3 8 . 1  
- 9 . 2  
4 . O O  
-62 .4  
2 7 . 2  
- 1 . 4  
3 .07  
-6 .9  .919 89 .8  
5 .8  1 . 3 5 7  88 .3  
- 1 . 1  ,742 92.4 
4.00 7.40 3 . 2 1  
- 0 . 1  .920 91 .0  
4.2 1 . 3 5 5  06 .3  
- 1 . 3  .737 91.0 
3.80 7.20 3 . 0 9  
- 6 . 1  ,923 92.4 
3.4 1.3S4 04.6 
- 1 . 1  $732 89.4 
3.85 7 . 2 5  3.02 
.161 .e58 178.9 374.8 
,331  1.080 6.7 161.S 
.e22 1 .161  188.4 423.8 
12.30 2/1/2 8 5 . 2  16 .5  
.161 ,856 1 8 5 . 3  379.4 
-334 1.078 14.8 167.3 
.e29 1 .157  183.3 430.0 
12.70 2/1/2 84.0 1 3 . 1  




-718  . 
. l l 8 0  1. 
,891  1. 
39.3 1. 
. 7 l l  * 
,7120 1. 






































. O  1 .265 
t.0 ,694 
1.5 1 . 0 5 5  
9 3  01.1 
9 . 1  
-S.l 
- 1  .o 
4 . 4  
8 . 9  
-3 .3  
- . 9  
354 .1  
9 . 2  
- 2 . 5  
- . 8  
341.0 
0 9 . 1  153.9 .223 
-0.1 3 4 . 8  .189 
-28.4 277.1 .194 
34.7 92.50 3 . 1 2 7  
6 5 . 9  154.2 .215'  
. e  32.9 ,182 
- 2 7 . 1  284.8 ,208 
4 2 . 1  7 8 . 7 ~  r .514  
0 5 . 2  1S4.3 .e23  
3 . 2  31 .7  . l B P  
- 2 5 . 1  e 9 e . i  ,225 
40.S 70.4L 1.896 
-134 331 .0  
,215 105.1 
,141  3 ¶ 9 . 8  
1 0 . 0 3  6 . 9 1  
. 7  1 .203 
8.1 .693 
. 3  1.0s1 
7 1  S 3 . 0  
,130  324.5 
.223  101.3 
,143 1 . 5  
10.10 6 . 9 3  
- 6 3 . 2  
e 1 . 2  
- 4 . 9  
3.92 
,163  ,850 192 .0  383.1 
, 338  1.075 21.4 161 .1  
.239 1.148 178.1 434.4 
12.94 2 /1 /2  84 .6  10.9 
- 2  1.262 
1.1 ,691 
. 2  1.041 
852 06 .1  
- 0 . 1  ,927 93.9 ,167 ,857 200 .3  386.9 ,114 1.OOOC 93 .8  l . E S . 7  9 .9  6 5 . 0  153.9 . 2 ) 9  
3.0 1 ,351  8 3 . 0  .345 1 .011  28.0  168.1 . to40 1 . 4 3 8 A  96 .1  . 6 8 8  - 1 . 9  l . 2  3 0 . 5  . l e 3  
-1 .0  ,128 07 .6  -251  1.139 172.8 138.0 . e 5 3  1.425 103 .2  1.044 - . 8  - 2 4 . 1  299.6 . e 4 3  
3 .88  1.28 3.00 13.24 2/1/2 84.9 8.4 48.3 1.010 2.44s 8 l . b  342.3 48 .9  05.1L 1 . 3 1 4  
. 1 5 2  318.1 
.240 118.1 
. 1 4 2  1 6 - 4  
10 .91  1 . 0 7  
- 6 3 . 7  
16.8 
- 1 . 8  
4 . 0 1  
~ - T O B O  4 - r 9 9 2 . 0  . i r s  ~ i 0 . 0  -63 .4  
11 .31  1.42 4 . 3 1  
4-1092.0 4 -8110  .203 116.9 13.4 
4-8130 4 - 8 4 8 0  . 1 4 0  26.2 1.9 
-1.1 .931 95 .0  ,175 .e61 208.2 391.2 ,710 1.0110 94.5 1.263 1 0 . 9  64 .8  163.5 , 2 6 3  
2 .0  1.349 81 .1  .350 1.064 3 5 . 1  168 .1  .6910 1.136A 95.9 .684 -1.4 0 . 1  2q.e * I 8 6  
-1.r ,723 01.5 .260 1.131 167.6 443.0 .828 1.434 104.4 1.042 - . 8  -22.3 301.1 ~ 2 0 6  
5.95 1 . 3 1  5 .08  13.62 2/1/2 81.6 6.Q S l .4  ,867 2.3OS 88 .2  339.5 90.0 01.4L t . 1 3 2  
MARS ARRIVAL O A T E  = 2448160 125 SEP 19901 - _- 
12.4 ,914 88.7 .168 . B S 0  173.3 337.9 .713A 1.000 8S.9 1.209 -11 .1  - 6 8 . 2  191.2 .e63 
- 4 . 0  1 . 3 5 8  97.7 . 3 4 l  1.064 329.6 531.4 ,695 1.433A 91.4 . 0 1 0  4 . 1  20 .1  10 .0  a196 
4.17 7 . 5 8  5.75 12.43 1 /2 /2  103.2 19.3 4 7 . 5  .Ob8 2.484 90.4 190.3 - 2 . 0  122.00 1.2R8 
13.4 .918 90.1 ,162 .817 180.5 341.4 .719A .99SO 8 R . S  1.268 -11 .4  -12.9 189.1 .e63 
4.37 7.10 3 .51  12.59 1/2/2 98.7 10.2 35.0 ,801 3 . 3 2 ¶  09 .0  12 .9  -34.0 122.10 L .010 
-1.0 ,145 95 .1  .221 1.181 199.3 421.0 . g i e  i . 4 5 6 0  10o.1 1.063 - . 9  - 2 0 . 1  219.0 . l a 9  
-8.9 1 .358  9a .e  .33e r .072  339.3 $31.0 ,709 1 . 4 ~ 5 ~  92 .6  ,682 1 . 2  31 .0  0 . 0  . m 6  
-1.2 ,139 94.2 .230 1.175 194.2 425.3 .go4 i . 4 4 5 ~  100.8 1.058 - . a  -21.5 2 r r . 1  .eon 
4- 7020 
4- 199 1.1 
4-8180 
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4 1  .O 
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. l e 0  350.8 
11.20 1.30 
. I 3 8  324.5 
.e23 164.0 




-148  $1.8 
11.00 7.1s 
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-8.4 
3 .93  
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19 .2  
-8.5 
4.04 
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3.04 1.21 
1 . 3  1 . m  
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' l 2 . 9 0  
1 ,161 
. 34 t  
.e53 
1 13.2 I  
.858 185.5 318.9 
1.103 189.0 429.0 
9/1/2 93 .8  15.4 
.E51 192.6 383.1 
l.OY7 19.5 171.6 
l . l S 3  183.9 434.0 
Z/l/P 08 .0  IO.8 
i.080 i 2 . 3  i 7 i . r  












.9940 92 .6  1.203 
1.439A 94 .1  .686 
1.4370 101.5 1 . O S 3  
1.217 3.309 8 1 . 9  
.99!30 93.2 1.262 
1.4391 94 .1  .e83 
1.4330 102.3 1.049 
1.909 t . 8 8 2  84.4 
1.0000 93.0 1.202 
1.439A 94 .1  .SO2 
1.432 103.9 1.046 
1.080 t.584 66.1 
9.4 0 1 . 1  153.9 .rei? 
- 1 . 3  - 4 . 0  5 1 . 0  ,181 
.4  38.0 8 3 . 3 L . 2 . 0 8 3  
9.2 0S.2 154 .3  . P E S  
-e.9 . I  29.2 . l e 1  
- . I  - 2 0 . 3  m r . 6  . e l 3  
- . I  -04.9 ~ 9 z . e  .eo7 
3w.r 44 .3  r 3 . e ~  e.25~ 
9 .1  64.4 154.2 .e10 
-L .2  3 .0  2 1 . 8  , 181  
-.e -23.3 L99.d ,244 




I - W S O  







- .O  
4 .LO 
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8TOPOVER TIME = 0 D A Y S  1990 OUTBOUND SWINGBY 
V 1 PSI 1 -ECCEN SMA THE11 THE12 PERIH APHEL 
V S PS I  3 ECCEN SMA THE13 THETI PERlH APHEL 
V 5 PS I  5 ECCEN SMA THETS THE16 PERlH APHEL 
-EVA _-OVO--EVR TYPE SUN A SUN R KAPPA - A  
M A R S  ARRIVAL DATE = 2448170 I 5 OCT 1990) 
.915 8 8 . 7  .168 ,856 173 .3  338 .3  .713A 1.000 
1.357 9 8 . 2  .352 1 .067  327.8 541.0 .691 1 . 4 4 3  
.744 97 .4  .239 1.200 205.3  421 .1  .913  1 .4860 
7.68 4 .24  12.58 1/2 /2  111.1 18.9  52 .4  -841  
,918  90 .1  .162 .E57 160.5 346.4 .718A ,9960 
1 .358  9 5 . 9  .343 1.074 336.5 539.0 .706 1.443A 
. I37  96.1 ,241 1 . 1 8 5  200.1 425.5 .900 1.4710 
7 .62  3.98 12.71 1/2/2 107.4 1 5 . 9  4 4 . 6  -976 
MISSION DURATION : 600  CAYS 
WARS ARRIVAL C I T E  e44R17O 
5 OCT 1990  - _ _  
LAUNCH SUNGBY- UPEEOl R A 1  DECLl 
8WNGBY A R R I V E  8PEEOS R A 3  OECL3 
OEPART RETURN SPEEDS R A 5  OECL5 
PROP AERO-OVL - _ _  . __ - _ .  _--. . _ _  -.. 
4 - 7 8 1 0  4-7949.8  ,232  292.5 39 .2  
4-1949.8 4-6170 .267 192.3 - i 6 . 6  
13 .11  9 - 4 2  5 .18  
4-8110 4-8420 ,188  349.9  -10.2 
4-1830 4-7978.1 . i 6 e  341.4 -69 .6  
e - w r 8 . i  4-8170 . 2 6 i  i 7 3 . 6  4 9 . 0  
d - e i r o  4-0450 , 1 7 7  3 5 5 . 0  - 8 . 9  
4-8170 4-8410 .199 343 .4  - 1 1 . 1  
4-7820 4-7956.1 .e27 290.8 4 0 . 2  
4-7956.5 4-8170 ,248 1 9 3 . 4  - 2 6 . 3  
15 .32  9 . 0 9  5 . 1 1  
12 .30  8 . 0 1  4 . 2 6  
4-1850 4-7988.1 .148 317.5 - 6 2 . 6  
4-7900.1 4-8170 ,234 i 6 i . i  22.2 
4-0170 4-8450 ,159  8 . 2  -4 .6  
11.24 7.37 4 . 0 2  
. .  
I 1  
I 3  
I 5  
OVA __ _ _  
12.7  
- 3 . 3  
- 1 . 2  
4 . 2 9  
1 2 . 5  
-4 .7  
- 1 . 4  
4 . 2 3  
-8 .6  .921 91 .1  .le0 .857 1 8 6 . 0  377 .0  .919 ,9940 
8 . 3  1.357 8 8 . 0  ,334 1.084 7 . 8  175.4 ,7220 1.445A 
- 1 . 5  .731 9 4 . 6  -244 1 .172  194 .7  429 .7  ,886  1.4580 
4 . 3 0  7.69 3.74 12.88 2/1/2 101 .1  1 3 . 2  25 .9  .E85 
4-1040 4-1983.9  ,141 325.3 -64 .0  -6.4 .923  92 .4  .163 .E56 192.6  382 .9  .717 .9950 
4-7963.9 4-8170 ,227 187.4 30 .2  4 . 8  1 . 3 5 5  8 5 . 7  ,337 1.081 1 7 . 0  195.4 .7170 1.445A 
4-8170 4-8440 ,167 1 . 0  - 7 . 1  -1.6 .724 9 3 . 0  .249 1.180 1 8 9 . 3  433 .7  .e71 1 .4490 
- 6 . 3  .926  9 3 . 9  ,167 .E57 200.2 387.1 .714 l.0OOD 
3 . 6  1.353 8 4 . 0  .341 1 .017  2 3 . 9  175 .6  .709D 1.445A 
- 1 . 7  .718 9 1 . 3  .257 1.148 183.7  437 .7  .853 1.4440 
8.86 7.27 3.34 13 .31  2 / l / 2  102.2 8 . 4  4 2 . 4  1.100 
















* - ? e 5 0  
4- 7966. 1 
4-6160 
4-7992.1  ,167 
4-8170 .e51  
4-8460 .153  
11 .38  
4-7996.4 .195 
4-8170 .278 




4-8180 .249  
4-8420 .e11 
13.95  





















PSI  2 
PSI  4 
PSI 6 
E 
8 6 . 9  
8 9 . 4  
100.6 
2 . 2 6 7  
8 8 . 1  
9 0 . 1  
101.3 
2 , 6 3 6  
9 2 . 3  
9 2 . 3  
101 .9  
4 . 4 6 5  
9 3 . 2  
9 2 . 3  
102 .6  
3 .178  
9 3 . 8  
9 2 . 3  
1 0 3 . 4  
e . 7 6 7  
V 2 I 2 OECL2 RA2 8PEECZ 
V 4 I 4 OECL4 R14 SPECCl 
V 6 1 6 C E C L 6  R A 6  SPCEC6 
INC RAP CECLP E T A  PERlC 
1.269 -11.3 - 6 8 . 9  191 .6  . P I ?  
,671 3 . J  1 6 . 9  9 . 3  - 2 0 1  
1.088 - . 8  - 2 7 . s  269 .4  ,199  
8 9 . 6  13.1 - 4 1 . 3  122 .40  1.066 
1.268 - 1 0 . 6  - 7 0 . 8  188.4 . Z 4 8  
. a 7 5  5 . 1  2 3 . 5  9 . 8  ,189 
i . 0 6 2  - .a  - 2 6 . 4  210.9 ,209 
8 1 . 9  16.3 - 4 1 . 4  121.70 1 . 5 9 1  
1.264 1 1 . 4  73 .0  151 .7  ~ 2 6 1  .mi - 7 . 4  - 1 4 . 1  32 .4  .en2 
1.056 -.I - 2 5 . 4  284 .5  .220 
80.6  9.3 2 6 . 7  9 2 . 5 0  3,066 
1.262 9 . 5  6 5 . 9  1 5 4 . f l  . 2 2 ?  
,879  -3 .7  -3 .1  27.9 ,184 
1 .032  - . 5  - 2 4 . 1  2 9 2 . 2  . e 3 3  
82.1 358.9  4 0 . 7  rr.3~ t . 5 . 7  
1 .262  9 . 6  6 4 . 1  154.4  ~ 2 3 4  
-677 - 2 . 5  . 9  2 6 . 1  - 1 0 3  
1 .048  - . 5  - 2 2 . 6  299 .8  e 2 4 8  
84 .2  3 5 2 . 5  4 6 . 2  6 9 . 0 ~  1.944 
313.6 -61.3 - 6 . 9  .931 95 .6  ,175 .e60  208 .1  391.3 .710 1.0110 9 4 . 5  1 .263  1 0 . 3  63.1 154.7  
161 .9  1 6 . 9  3.1 1 .351  82.2 .348 1.072 30 .7  176 .0  ,6990 1.445A 9 2 . 1  .e74 - 1 . 8  3 .4  2 4 . 7  
1 6 . 7  - 1 . 6  -1 .7  .713 8 9 . 3  .269 1.138 178.1 441 .7  .e32 1.443 1 0 4 . 3  1.044 -.I - 2 0 . 8  3 0 7 . 4 '  
7 .46  4 . 2 5  3 . 9 2  7 . 3 2  3 .22  13 .60  2 / l / 2  102 .7  6 . 1  4 6 . 4  .951 2 .537  8 5 . 7  3 4 8 . 3  4 9 . 6  65.1L 
314.2 -60 .0  - 7 . 9  ,937 9 7 . 3  .188 ,866 21S.9 395.7 .705 1.028D 9 5 . 4  1 .266  1 1 . 3  6 2 . 2  1 5 5 . 3  
160 .7  1 2 . 9  2 . 7  1 .348  80.2 .356 1 .065  S8.2 176.6  . .6850 1.444A 91 .9  .e69  - 1 . 2  5 . 2  23.3 
2 6 . 7  2 . 1  -1.8 .707 8 7 . 1  .284 1.128 1 7 2 . 6  4 4 5 . 6  .808 1.448 1 0 5 . 5  1 . 0 4 2  - . 4  - 1 8 . 7  314 .9  
7.80 4 .82  4 . 0 2  7 .42  3 . 1 8  13 .98  1 /1 /2  103 .4  4 . 0  4 9 . 4  ,779 2 .391  8 6 . 8  345 .6  5 2 . 2  01.9L 
___ - - - __ MARS A R R I V A L  OATE = 2448180 115 OCT 1990) ___._____ 
290.8 40.2 12 .6  .918 9 0 . 1  ,162  . E 5 7  180.5  346 .4  .718A .9960 88.1 1.268 -10.7 -70.9 188.5 
1 9 6 . 0  - 1 9 . 9  -3.6 1.360 9 6 . 6  .349 1 . 0 7 9  334 .2  142.4 .702 1 . 4 5 1  8 8 . 7  .670  4 . 1  1 9 . 8  l 0 . t  
5 4 9 . 8  -10.2 - 1 . 5  .736 9 6 . 2  .254 1.200 205.9  425 .5  .E95 1 .5040 101.8 1 . 0 6 6  - . 4  - 2 5 . 3  276 .7  






171 .7  
559 .4  
7 .99  
317.5 
167.6 
5 . 6  
7.69 
40 .8  
- 3 6 . 5  
- 9 . 0  
5 .26 
-86 .6  
39 .6  
- 7 . 4  
4 . 0 7  
-62.6 
26. 5 
- 5 . 3  
4 . 0 t  
13 .1  
-8.2 
-1.6 
4 . 4 4  
- 7 . 2  
6 . 5  
- 1 . 7  
4 . 1 4  
- 6 . 4  . 4 . 4  
- 1 . 7  
3.98 
.922 
1 .360  
,729  




7 . 5 3  
,926 





98 .7  
4 . 2 1  
92.5 
86 .3  





3 . w  
, '159 .858 
1 . 341  1.081 
.255 1.184 
13.02 1 /2 /2  
,162  ,856 
I .338 1 .087  
.259 1 . 1 6 9  
! 13.20  2/1/2 
I ,167 .857 
I ,342 1 .084  
1 ,264 1 .156  
I 13.41 2/1/2 
188.3  356.6 
344 .7  540 .8  
200.5 4 2 9 . 8  
1 1 0 . 5  1 3 . 0  
192 .9  382 .3  
13 .7  178 .6  
194 .9  4 3 3 . 6  
108.3 10.6 
200.2 387.1 
2 1 . 3  178 .8  
1 8 9 . 2  457 .4  
109 .1  8 . 3  
.722A .9950 8 9 . 5  
.713 1 .454  8 9 . 7  
,882 1.4860 102.4 
37 .9  .994 3 .080  
.719D 7 1 . 4 5 5 A  ,9950 
-867  1.4710 




38 .6  1 .098  
9 3 . 1  
9 0 . 7  
103 .0  
8 . 7 8 6  
9 3 . 6  
9 0 . 6  
103.7' 
3.024 
1 .268  - 1 0 . 7  
.674 6.9 
1 . 0 6 0  - . 4  
8 4 . 4  22.4 
1.263 1 0 . 3  
.a75 - 5 . 4  
1.015 - . 3  
79 .6  7.4 
1.262 9.6 
,673 - 3 . t  
1 . 0 5 0  - . 3  
8 1 . 8  3 5 9 . 6  
-73 .7  
2 9 . 1  
-24 .4  
- 3 4 . 1  
6 8 . 4  
-8 .4  
-23.2 
33 .7  
6 4 . 1  
-1 . 4  
-21 .8 
4 5 . 4  
179 .2  
8 . 7  







2 5 . 6  
t 9 9 . 6  
73. 6L 
4-7860 4-1992.r  . i o 4  s i 2 . r  -60 .4  -0.6 . 9 3 i  95.6 . i n  .e60  208.1 391.3 . ? i o  i . o i i o  9 4 . 5  1 .263  10.0 0 2 . 3  i 5 s . i  
4 -1992. t  4-8160 .247 165.1 1 9 . 4  3 .5  1 . 3 5 3  82 .9  .348 1.079 2 8 . 1  179.1 .IO40 1.455A 9 0 . 5  -670  - 0 . 1  2 . 1  2S.9 
4-6180 4-6460 .164 13 .1  -2 .6  -1 .8  .708 9 1 . 3  .273 1 .143  183.5 4 4 1 . 3  ,831  1.4550 104.5  1 .047  - . 3  -20.1 307.4  
11.66 7.66 4 - 2 1  4 .00  7.40 3.45 13.87 2/1/2 109.6  6.1 4 3 . 1  -988 2 . 7 0 0  8 3 . 7  354 .5  4 8 . 4  67.9L 
- - MARS A R R I V A L  DATE = 2448190 ( 2 5  OCT 1990) --- -__I___-- 
4-1650 4-7987.9 . I 5 3  319 .0  - 6 3 . 9  - 6 . 7  ,927 9 3 . 9  . I67  ,857 200.3 386.9 .714 1.0000 9 3 . 8  1 .262  10.0 6 5 . t  153.8 
4-7967.9 4-0190 .e41 1 7 1 . 7 . 3 3 . 2  3.6 1.858 85.4  ,344 1.091 18.2 181.6 .716D 1 .467  8 9 . 1  ,669  - 4 . 3  -4 .6  26.3 
4-0190 4-6450 . t a r  4 . 1  - 5 . 5  -1.0 . n e  95 .4  ,274 1.16s 194.7  4 3 7 . 3  .a46 1 .4850 104.1  1 .054  - . i  - t i . o  r w . 6  
4 - 1 9 9 t . r  4 - e i o o  . t 4 4  ie6.1 t t . 8  4 . 0  1 . 3 ~ 6  83.5 .349 1 .087  es.3 181.8 . IOBO 1 .467  89.0 .a07 -r.e . 7  t4.r 
12.33  6.16  4 . 0 8  4 . 1 7  7.57 4 .08  13 .56  t / l / t  114.7  0.3 5 3 . 8  1 .037  5 .440  76 .6  6.1  S6.3  79.0L 
4-1660 4-799O.L ,162  312 .1  - 5 9 . 8  -6.5 .931 9 5 . 6  ,175 ,860 208.1 391.4 .110 1.0110 9 4 . 1  1 .263  9.6 61.6 155.4  
4-6190 4-6460 .179 10.5 - S . 2  - 1 . 6  ,704 9 3 . 4  e280 1,151 188.9 4 4 1 . 0  ,828 1.4730 104.9 1.049 - . I  - 1 9 . 4  30T.3 
12 .09  7 .97  4 .16  4 . 1 2  7 .52  3 . 7 9  13 .78  2/1 /2  115.1 8 . 2  4 0 . 1  1,012 t . 9 1 5  6 1 . 0  2 .0  4 6 . 1  71.6L 
-_______I__--- M A R 9  ARRlVAL DATE D e446200 ( 4 NOV 1990) - 
4-7650 4-7967.3 .177 326.7 -66.9 -8.6 .927 9 4 . 0  . l e 7  .858 200.7  386.2 ,714 1.0010 9 3 . 7  l . 2 6 3  81.6 S9.9  1 5 0 . 3  
4-7907.8 4-6209 .e75 i 7 e . i  4 7 . 1  6.5 1.361 8 6 . 3  .346 i.100 1 4 . 3  i84.t . i t 9 0  1 . 4 0 1  07 .6  ,666 - 7 . 2  - i i . 7  30.3 
4-0100 4-6450 . e 1 4  3 . 0  - 3 . 3  -1.0 . n o  97 .7  .e87 i . i r 6  200.2 4 3 7 . t  .E41 i .116o 104.7  1 . 0 ~ 6  . I  - 2 0 . 3  t 9 u . s  
4-1000 4-799r .r  . t a t  311.3 -60.0 -0 .5  .a31 9s.e . i n  .a60 ro8.i 3 9 1 . 3  ,910 i . o i i o  9 4 . 1  1 . t 6 3  9.0 6r.a 1 s s . s  
4 - 7 9 9 t . t  4 - e ~ o o  . t 4 5  I I L . ~  t 7 . 0  4 . 0  1.359 0 4 . 3  .351 1.097 e 2 . t  184.3 . 7 l m  1.401 8 7 . 1  .a04 - 3 . 4  - 1 . r  t s . 4  
4-7s10 4-799a.4 . i o 1  a i o . 8  -5s.i -0.6 . w 7  w . 5  , l o a  .:a8 t i s . @  305.1  TO^ i .oreo s5.4 i.rw 10.0 19.0 i 1 7 . t  
4 - w e . 4  4-MOO . m a  ~ 7 0 . 0  11.1 8.0 i . 5 3 7  et.$ .357 i . o w  t 9 . i  ~ 4 . 6  .roto 1 . 4 1 ) ~  0 7 . 5  .sei -t.o 3 . 0  t 3 . 3  
4-st00  4-0470 . i o 4  i s . *  - . I  -1.8 ,093 93 .9  .re7 1 . i ~  100 .3  444.4 .eo5 i . 4 0 6 ~  100.0 1.040 . I  - 1 s . 7  s 1 4 . s  
i s .57  e..oe 4.36 4 .61  6.00 4 . 5 0  13.71 r i i / z  i i i . 8  0 . 3  (6.0 ,791 4 . 4 5 ~  ~6.5 1 6 . 1  r7 . s  8 1 . s ~  
4-6100 4-6400 .196 9.1 - 3 . 3  -1.9 .701 95 .7  ,290 1.161 194 .3  440.6 . e t 4  1.4960 1 0 5 . 3  1.053 * I  -18.r S O 7 . t  
it.69 6.40 4.18  4 . m  7.68 4 . ~ 1  18.95 w i / r  1 r o . r  6.r s6 . i  1.004 3 . 1 ~ 5  77.0 10.6 4 t . t  7 6 . 1 ~  
it.st # .IC 4 . 4 8  4 .80  7 . w  8.60 14.1) i t i / r  i to .8  4 . t  41 .0  ,si6 t . 0 1 3  0 0 . 1  1.0 4s.l  om. 
.e51 
* 18s 
. e65  
.461 
, 1 9 0  
.286  
.0n3 




. 2 r 7  
,242  




, 2 5 4  
. t 4  7 
. l e#  
-269 
1 . 6 8 O  
r . 8 4 9  
r . t 2 2  
_. 
. t 4 1  
.196  
. L e t  
t . 5 3 0  
.144 
,194  
1 . 9 3 7  
, 2 7 5  
. e r s  
.215 
.E74 
t . 7 4 5  
216 
ITOPOVER llWE U 0 DAYS 1090 OUT8OUNO SWINGBY M[SI)ION DURATION 640 D A Y S  
WAR9 A R R I V A L  D A T E  8 L446110 
6 AUG 1960 
.- - MARS ARRFYAL DATE : 2448110 I 8 AUG 19901 -- 
4-1190 4-7938.1 . Z 5 7  290.9  3 5 . 8  13 .1  ,910 88 .0  .183 .E59 161.4  321.0 ,101A 1.016 8 5 . 1  1.272 - 1 3 . 5  - 6 7 . 2  188 .7  - 3 2 1  
4-7930.1 4-8110 .321 180.8 -30 .1  -8.9 1.358 9 9 . 9  ,362 1.084 322.0 511.9 .E19 l.4SOA 101.6  a108 6 . 2  28.7 2 0 . 6  
4-8110 4-8430 . I 4 1  11.1 .7  -1.2 . 7 5 2  8A.7 ,232 1.146 162.0  4 3 3 . 2  .E80 1 . 4 1 2  101.8 1.047 -1.4 - 2 9 . 8  2 8 2 . 1  * P f 5  
1 3 . 1 6  8.58  5.59  5 . 1 8  8 . 5 6  2 .99  12.80 1/2/2 6 2 . 0  12.8 3 7 . 1  . 5 8 5  3 . 1 1 3  94 .5  1 1 7 . 7  3 . 8  126.60  1.236 
4-7790 4 - 7 9 5 6 . S  .212 340.0  -10.5 
4 - 7 9 9 6 . 5  4-6110 , 214  184.1  4 2 . 1  
4-6110 4-6430 . l a 1  11.1 - 1  
1 3 . 5 7  7.86 4 . 8 8  
4-7800 4-796J.4 . 1 5 8  336.0  - 6 2 . 2  
4-1965.4 4-8110 . 2 l S  111.9 26.2  
4-8110 4-8440 . I 5 5  2 5 . 2  3.2 
12.81 1 .41  4 .14  
-11.0 . 9 i o  88,s  . i 6 9  .e81 162.4  5 5 8 . s  . i e i ~  1.014 8 9 . 0  i . e i r  $2.1  m . 0  i s e . 0  -274 
7 . 6  1 .368  9 4 . 3  .355 1.106 343 .5  509 .3  , 7 1 3  1.498A 104.6  , 131  -8.0 - 5 . 8  4 5 . 0  -259  
-1.2 . I 5 2  8 4 . 1  .232 1.146 162.0  433 .2  .E80 1 .412  101 .8  1 - 0 4 ?  - 1 . 4  -29 .8  282 .1  ,215 
5 . I l  9 . 0 9  2 . 9 9  le .80 2/1/2 5 3 . 5  12.8 3 5 . 3  .198 3.302 83 .2  1 4 . 6  2 9 . 1  126.20 1 .837  
- 7 . 3  .911 87 .5  ,165 .864 167 .1  361.7 . 7 2 1  1.006 9 1 . 1  1 .270  9 . 1  68 .8  1 5 4 . 1  -215 
4 .0  1.371 9 1 . 3  ,356 1 . 1 2 0  3 5 5 . 0  506.6 . 7 2 l  1.518A 105.6  . 1 3 8  - 3 . 9  5 . 7  4 5 . 3  ,247 
- 1 . 5  -149  8 2 . 9  ,251 1.140 157.6 438 .4  .e54 1 . 4 2 1  1 0 3 . 2  1 . 0 4 5  - 1 . 5  -28.4 289.9  e241 
1.40 8.78 3.27 13.20 ~ 1 1 2  4 7 . 2  10.0 4 4 . 9  1.305 2 . 0 1 9  1 9 . 3  1 2 . 3  40.0 i o 9 . 1 0  t . i i s  
4 - 7 8 1 0  4-7971.2  .142 336.1 - 6 0 . 3  -8 .4  ,918 8 8 . 5  -162  .e60  172.5 312.5 .le1 1.000 9 1 . 1  1 .287  6 . 6  6 6 . 7  153.6 .ZOO 
4-7971.2 4-8110 -206  171 .6  21.0 3 .1  1 ,371  8 9 . 2  .358 1.125 3.2 145.J . l230  1.S28A 106.0  . 7 4 1  - 2 . 9  9 . 0  4 1 . 7  ,248  
4-8110 4-8410 , 1 1 5  3 2 . 4  5 . 7  - 1 . 1  .146 8 0 . 6  .276 1 .134  1 5 3 . 3  443 .6  ,621 1.448 104.9  1 .043  -1 .5 - 2 6 . 8  297 .1  * 2 1 3  
15 .08  7 .85  3 . 9 8  5.12 8 .81  3 . 7 0  13.74 2/1/2 4 5 . 3  1 . 4  41.2 1.418 2 .498  8 0 . 9  4 . 3  44.4 9 6 . 3 0  L.123 
4-7820 4-7915.6 ~ 1 3 8  335 .2  - 6 1 . 2  -8.1 .919 8 9 . 7  .161 .E58 118.6  315.9 . le0 -996  9 2 . 2  1.265 8 . 1  88.5 1 5 4 . 0  ,208 
4-7975.6 4-8110 ,209 166 .6  1 7 . 1  2 . 7  1.371 8 1 . 3  .360 1 .126  10 .1  1 4 5 . 1  .1210 1.532A 106.3  - 7 4 P  - 2 . 3  10 .7  4 5 . 8  * 2 5 0  
4-8110 4-8480 -204 39.1  8 . 1  -2.0 ,143 11.8 .310 1.129 149.3 4 4 9 . 2  .719 1 .479  101.1 1.041 -1 .8  - 2 5 . 1  301.0 ,313  
53 .11  8.24 3 . 8 9  1 . 4 1  8.85 4.35 14.48 Z/1/2 4 4 . 5  5 . 5  4 9 . 4  1.311 2 .392  8 3 . 1  311.4 4 7 . 1  84.9L 1.908 
MARS ARRIVAL DATE : 2448120 (16 AUG 1990) -- ---. --- -_I-___ ___ 
4-7790 4-1937.3 .242 292.1 34 .4  12 .7  .BO9 8 5 . 9  ,184 ,858 161.4 325.8 .100A 1.0i6 84.9 1 . 2 7 1  - 1 2 . 5  - 8 4 . 1  186.5  . 3 0 3  
4 - 7 9 5 7 . 8  4-8120 $ 3 0 3  1 1 9 . 9  -21.9 -4 .9  1.354 100.1 , 3 5 1  1.052 320.6 523 .9  .676 1.428A 9 8 . 8  .694 4 . 2  L Z . 7  1 1 . 8  -213 
4-8120 4-8430 .13S 1 3 . 4  - 1 . 5  - 1 . 2  .149 88.2 .221 1.141 1 6 1 . 0  432.0 $884 1.406 1 0 1 . 4  1 .04Q -1 .3  -29.3 283.5 .PI0  
i L . 7 1  8.20 5.34 4 . 5 1  Y.98 2 .88 12.12 1/2/2 12.0 13.3  43.0  .655 2 . 7 2 9  9 3 . 9  118.1 3 . 5  123.00 1 . 1 3 3  
4-7800 4-7964.7 . l 6 5  331.8 -63 .9  - 7 . 8  ,911 8 7 , s  .165 ,864  161.P 366.7 ,121 1.008 9 0 . 9  1.~211 9.8,  90.4 1 5 5 . 0  - 2 2 4  
4-7964.9 4-8120 -224 118.4  34.8 5 . 4  1.385 9 1 . 3  .344 1.098 354.5 513.2  . I 2 1  1.476A 1 0 5 . 8  . l e 2  - 5 . 2  -.I 4 3 . 4  .2Z4 
4-8120 4-6440 , 144  21.6 1 . 3  -1 .4 , 7 4 5  84 .5  .E44 1.141 162.3 436.9  ,863  1.418 102.7 1.045 -1.3 -e l68  290.8 . e 3 2  
1-1810 4 - 1 9 7 1 . 8  - 1 4 1  335.8 - 5 9 . 9  -6.3 .919 88 .5  ,163 ,860  112.4 312 .6  . I20  1.000 9 1 . 8  1.287 8 . 5  66.5 153.5  , 205  
4-1971.3  4-8120 -205 111.2 2 5 . 3  3 . 7  1.365 8 9 . 1  .345 1.103 3 . 1  152.0 ,1230 1.483A 103.1 ,725 -3.4 S . 8  43.4 -220 
4-8l20  4-8450 . L I B  29.9 4 . 3  - 1 . 1  ,142  82.4 ,265 1.134 1 5 1 . 1  441.9  ,834 1.435 104.2 1.043 - 4 . 3  -28.2 298.1 ,260  
12.02 7.28 3 . 9 4  4 . 7 4  6 .13  3 . 3 3  13.51 2/1/2 54.9 1.8 4 2 . 7  1 . 4 3 1  2 . 7 4 9  80.1 4 . 2  4 2 . 4  86-30 2.514 
12.10 7.26  4 . 2 2  4 . 8 4  0 . 2 3  3.03 i s . 0 1  e / i /e  5 1 . 1  10.4 18.0 i . 1 9 ~  3 . 0 ~  i 9 . y  13.0 3 5 . 1  i i e . r o  c .403  
4-1820  4-1976.0 .134 J34.5 -80 .5  -6.0 .919 8 9 . 1  ,161 .E58 178 .8  376 .2  ,120 .996 9 2 . 2  1 .263  8 .6  6 5 . 8  1 5 4 . 0  .208  
4-6120 4-8460 .I80 3 7 . 7  1 .1  - 1 . 9  .739 1 9 . 9  .293 1.128 153.3 441.0 ,198 1.419 106 .1  1 .041  -1 .4  - 2 4 . 4  305 .2  .294 
12 .42  1.68 3 . 8 1  4 . 7 5  8.14 3.81  14 .12  2/1/2 5 4 . 0  5 . 6  41 .9  1,414 2 . 5 6 1  8 3 . 8  354.4  48 .0  83.91 c .215  
4-7830 4-1919.9  .135 5 3 1 . 3  - 6 2 . 1  - 8 . 1  ,921 9 1 . 0  ,161 ,856 1 8 5 . 3  519 .3  .118 ,9940 9 2 . 8  1 .263  9 . 0  66 .1  1 5 4 . 2  .el8 
4-7979.9 4-8120 .el6 161.3 1 1 . 3  2 . 1  1.362 85 .6  .350 1.101 11.2  1 5 1 . 1  .7160 1.481A 103.5 -724  -2 .1  9 . 7  4 2 . 9  .221 
4-8$20 4-8470 .E12 4 4 . 9  9 .8  -2.2 .738 18.8 ,330  1 .123  1 4 9 . 3  4 5 2 . 5  ,152 1.494 108.1 1.040 - 1 . 5  -22.1 312.0 .339 
4 - 1 0 m . o  4-0120 . m e  165.6  20.8 3 .1  1.384 81.2  .347 1.103 1 a . e  i 5 i . r  .IZOO 1 . 4 8 6 ~  103 .3  .m -2 .8 0 .2  43.2 . L W  
13.20 8 - 4 5  3 . 8 8  4 . 1 1  8.10 4 . 5 4  14.98 z i i i z  53 .7  4 . 1  4 9 . 1  1 . 2 9 2  2.406 86.4 3 4 8 . ~ 1  48.0 7 4 . 8 ~  1 . 8 1 8  
__.I__ ..MAR3 ARRIVAL DATE = 2448130 (26  AUG 19901 
417790 4-7937.5 ,239  2 9 2 . 3  3 4 . 1  12 .4  .909 8 5 . 9  .185 , 858  161.4  3 2 5 . 5  . e991  1 .018  8 4 . 8  1.272 - 1 2 . 3  - 6 4 . 1  186.1 ,299  
4-1931.1 4-8150 ,299  180.4 -1Y.6 -3 .9  1 .352  100.3 .356 1 .046  319.4 529 .2  .674 1.418A 9 J . 9  ,685 3 . 4  1 8 . 6  1 4 . 0  , 202  
4-8130 4-6430 ,134 8 . 5  - 3 . 1  - 1 . 2  , 1 4 5  8 1 . 1  .E21 1.149 112 .2  431 .1  .E90 1.408 101.2 1.048 - 1 . 2  -28.8 284.1  .207 
12 .42  8.12 5 . 2 9  4 . 3 0  1 . 6 9  2 .83  1 2 . 6 1  1 1 2 / 2  62.6  13.5 4 8 . 6  -612 2 .528  93.3 119.2  2 . 4  122 .60  1 .026  
4-7800 4-7943.5 .239 292 .8  3 1 . 3  
4-1943.5 4-8130 .E88 184.4 -28.2 
4-8130 4-8440 .138 11.1 - . 9  
12.64 8.21 S.29 
4-7810 4 -7970 .9  . 1 4 5  536 .8  - 6 1 . 2  
4-7970.9 4-6150 .210 112.3 31 .5  
4-8130 4-8450 . 1 4 1  26.1 2 .4  
4 - 7 8 2 0  4-7976.0  - 1 3 3  354.4  -00 .4  
4-7976.0  4-8130 .PO6 166.0 2 4 . 2  
4-8130 4-8460 ,163 3 1 . 0  5 . 1  
11.56  1 . 2 9  3 . 8 1  
4-7830 4 - 7 9 8 0 , l  .133 330.8 -62 .2  
4-7980.1 4-8130 .213 161.6  1 9 . 7  
4-8130 4 - 8 4 7 0  . l o 7  4 3 . 5  6 . 8  
12.10 1 . 8 2  J . 8 6  
4-1640 A-1983.9 . 1 4 i  3 2 5 . 5  - 6 4 . 2  
4-1943.9 4-8130 ,228 1 5 6 . 1  18.3 
4-6130 4-6430 ,223  5 1 . 1  1 1 . 5  
13 .06  8 . 7 6  3 .95  
i i . 4 2  1.09 3 .99  
-----.... 
4-7600 1-7913.2  .232 293.1 36.7 
4-1943 .2  4-6140 e260 184.9  - 2 1 . 4  
4-6140 4-8440 .138 12 .2  - 3 . 0  
1 2 . 3 0  8 - 1 0  1.19 
4-7610 4-7950.6 . I 5 2  291.2 4 0 . 5  
4-7950.8 4-6140 .291 186.1 -40.1 
4-6140 4-8450 ,142 21 .4  . 3  
15 .09  8.10 5 . 5 1  
4-1810 4-1968.9 . l e 1  342.1  - 6 8 . 4  
4-7966.9 4-6140 .241 118 .3  4 4 . 9  
4-6140 4-8450 .142  2 1 . 4  . 3  
% l . S 8  1 .24  4 . 2 5  
4-7020 4-1915 .1  ,138 335.2  -61.2 -6.1 ,919 89 .7  .161 e858 118.6  375 .9  .720 . 
4 - 7 0 7 5 . 1  4-8140 .209 1 6 7 . 8  29.3 4 . 3  1 . 3 1 7  81 .1  .334 1.082 9 . 3  162.9 .7210 1 .  
4-8140 4-8480 ,151 31.0 3.9 -1.8 ,129 83.T .213 1.129 162.8  444.0 -821 1. 
11.09 1.08 3.89  4.02 7 .41  3.18 13 .12  W1/2  14 .9  5 .9  38.1 1. 
12.8 ,912  81.3  ,115 , 8 5 7  166.9 331.8 ,7011 1.001 8 5 . 9  1 .210  -12.1 -61.1 190.6 
- 5 . 8  1.3S5 98.4  .348 1 .058  326.1  528 .Z  ,689 1.426A 9 1 . 2  ,692  5 . 5  Z8.9 1 5 . 1  
- 1 . 4  ,141 88.1 .239 1 , 1 4 2  187.4 4 3 5 . 8  .E69 1 . 4 1 5  102 .4  1 . 0 4 5  - 1 . 1  -27.2 291.5 
4 .43  7.82 2 . 9 2  12.98 1/2/2 18.4 1 0 . 1  39.1  ,726 2.991 93 .4  182 .4  3.2 123.80 
.e88 
, 221  
1.446 
,207 
- 8 . 8  .916 88.6 ,162 ,860  172 .5  312 .0  .12l 1.000 9 1 . 7  1.287 8 . 8  6 1 . 6  153.8 
4 . 8  1.361 8 9 . 3  ,337 1 .089  2 .8  158.0 ,1230 1.456A 100.4 . l i e  - 4 . 2  -6 40.8 
-1.8 . 1 3 7  8 4 . 2  , 2 5 7  1.135 162 .5  440.5 .E43 1.421 103.1  1 . 0 4 3  - 1 . 1  - t 5 . 5  298.8  
4.33 1 . 7 2  3 . 1 0  13.3T 2/1 /2  85.6  8 . 1  31 .6  1 .384  3 .100  8 0 . 5  6 . 1  3 8 . 5  98 .70  
. e 1 0  
.e03 
, 2 5 1  
2.881 
- 5 . 9  .919 
3 . 6  1 .360  
- 1 . 8  . t 3 4  
4 . 2 7  7 .61  
- 8 . 0  ,920 
3 . 1  1.318 
-2 .0  , 7 3 1  
4 .26  1 . 6 1  
89.7  ,161 ,658 118 .5  376.2  
8 7 . 3  .339 1.089 10.8 151.6 
81.9 .e81 1.128 1 5 7 . 8  445 .3  
3 . 4 2  13 .88  2/1/2 64.3  5.8 
9 1 . 0  .161 .E56 181.3  319.5 
8 5 . 1  ,342 1.088 1 1 . 1  151.8  
1 9 . 0  ,312 1.122 1 5 3 . 3  4 5 0 . 4  
3 . 9 6  1 4 . 5 8  2/1/2 6 4 . 0  4 . 1  
9 2 . 4  ,163 ,858 192.1  382 .9  
6 4 . 0  . 348  1.084 23 .5  151.9  
1 5 . 4  ,354 1.116 149 .4  456 .0  
4 . 8 0  1 5 . 5 8  21112 64.1 4 . 2  
3 ARRIVAL DATE = 2448140 ( 5 S 
6 7 . 3  .116 .656 166.9 3 3 1 . 0  
9 8 . 8  .349 1 .054  325 .1  5 3 1 . 2  
8 1 . 1  .236 1.144 112 .6  434.9 
2 .91  12.94 1/2/2 88.1  10.8 
8 8 . 7  .167 . E 5 1  113.4 339.9 
9 6 . 4  .341 1 .065  334 .3  128.2 
8 5 . 9  .255 1.136 161.8  439.4 




4 2 . 2  
a996 
1.459A 








1 . 5 1 2  
1.159 








. I l l  
9 2 . 2  
100.8 
1 0 5 . 3  




8 3 . 3  * .e63 
. T i l  
1.040 
86.1 
9 3 . 1  1 .262  
100.8 . l o 9  
110.1 1 .039  
8 1 . 8  
8 .5  
- 3 . 0  
- 1 . 2  
9 5 5 . 6  
6 5 . 7  
4 . 8  
-23 .7  
4 4 . 1  
6 5 . 1  
7 . 0  
- 2 1 . 1  
4 7 . 0  
86.1 
6 . 5  
- 1 9 . 6  
4 8 . 7  
1 5 4 . 0  
40.0 
306 a 0 
64.5L 




1 5 3 . 9  
3 8 . 6  




, 112  
4 6 . 2  
9 2 . 1  
100 .6  
101.4 
t . 5 4 8  
8 . 9  
-2 .4  
- 1 . 3  
3 4 1 . 2  
9 . 5  
- 1 . 9  
- 1 . 4  





- 8 . 4  .923 









I .  592 4.31  1 .10  
WAR 
12.4 .912 
- 4 . 4  1 .354  
- 1 . 4  . 1 3 7  
4.20  1.59 
P . 3 1 3  
85.6 
9 4 . 6  
102.2 
2 .635  
8 7 . 2  
9 6 . 0  
1 0 3 . 4  
3 .616  
- ,  EP 199 
.706A 
.686 
, 812  
44.6  
1 .270  
a684 
1.046 
92 .6  
1.269 
.691 
1 . 0 4 3  
9 2 . 2  
- 1 1 . 7  
4 , l  
-1  .o 
183.8  
- 6 5 . 9  
21 .3  
-+?6.5 
1 . 1  
189 .8  
12 .8  
e 9 1 . 9  
122.40 
. E 8 0  
. 1 9 7  
, 2 2 4  
1.251 
- 1 2 . 2  
34.5  
-24.6 
1 . 9  
i 9 3 . r  
1 1 . 1  
2 9 9 . 3  
124 .40  
1 4 . 0  .915 
-8.1 1.356 
-1 .8  . 7 3 3  
4 . 5 9  7 .98  




-12 .6  
8 . 0  
-1.0 
186.7 
- 8 . 3  ,918 88.1  .162 .E61 173.0 369 .3  ,121 1.000 9 1 . 3  1 .268  10 .4  7 2 . 6  155.1  
7 .2  1.359 9 0 . 2  .332 1.082 359.1 5 2 3 . 5  , 1 2 3  1.441A 9 1 . 9  . l o 2  - 6 . 8  - 9 . 4  3 9 . 0  
- 1 . 6  . I 3 3  85 .9  .253 1.136 167.6 439.4 ,849 1.424 103 .4  1 . 0 4 3  -1 .0  -24 .8  2 9 9 . 3  
4.34 1.13 2.99  13.28 2/1/2 11.1 8 . 3  2 9 . 4  1 .036  3.936 6 1 . 0  10 .4  2 9 . 3  lO6.lD 
I96 9 
44A 9 
137 l e  
112 3 .  
' .2  1.265 8 . 7  66.5 154.0  
. e  . l o 2  - 3 . 7  . 3  36.9 
.8 1.041 -1 .0  -L3.O 3 0 6 . 6  
166 82 .3  356 .9  4 0 . 9  8t.OL 
4-7830 4-7980.1 ,133 330.6 - 6 2 . 0  - 5 . 9  .920 9 1 . 0  ,161 .E56 185.3 379.5 ,718 .9940 9 2 . 1  1 .263  8 . 8  6 5 - 6  114.3 . 2 l ? J  
4-7980.1 4-8140 .e l3  162.9 22.9 3 . 5  1.356 8 5 . 9  .331 1.081 16.3 162.9  ,1110 1,444A 9 8 . 3  .101 - L . l  3.9 38.0 ,188 
4-6140 4-8470 ,168 4 0 . 7  7.4 - 1 . 9  .725 8 1 . 1  .299 1 .122  1 5 1 . 8  448 .1  .781 1.457 106.5  1.040 - 1 . 0  -21.0 3 1 3 . 8  , 304  
11.39  1 .40'  3.88  3.99  1.38 3 . ~ 5  14.30  e/i /e 14.4 4.0 43.1  1.328 e.125 6 5 . 2  ~ 4 9 . 1  4 5 . 3  78.0L C.z91  






-8.C .923 9 2 . 4  
3 . 0  1.354 8 4 . 3  
-2.l . I 2 1  17.9  
4.00 r.39 4 . i e  
.163 .E56 192.6 58 
,540 1.071 2 P . l  16 
.334 1.116 153.3 45 
i i . i i  wi,e r4.s 
. tar  . 8 s i  eoo.4 38 
-346 1.072 2 9 . 4  18 
.382 1.110 149.4 45 
1 s . e s  e/1/c 14.9 





.O .? l l  .e950 93.2 1 .262  9.3 6 5 . 6  1 8 4 . 1  .ti?( 
. l  ,7100 1.444A 9 8 . 3  .699 -2.L 5 . 9  3 5 . 1  . l e 9  
.8 ~ 7 4 3  1.488 108.8 1.038 - 1 . 1  -18.8 320.6 - 3 4 s  
.8 .114 1.0010 93.8 1 . C 8 2  1O.e 6S.7 153 .5  .La4 
.6 ,7010 1.443A 9 8 . 3  .69S - 1 . l  7.4 34 .0  .190  
.3 4r .z  1 .109  c . 4 9 6  8 r . e  343.3  41 .8  0 8 . 8 ~  1 . 7 ~  
.a . e85  1.134 i i i . 9  1.031) -1.3 -10.8 321.1 .mi 
.a 10.1 i . o w  t . 3 3 4  88.3 339.9 49.6 8 3 . 8 ~  i . s m  
1 8 t P  1990) _-- .-- 
.is9 324.9 -83.6 
-225 159.3  18.5 
a191 4 9 . 1  1 0 . 7  
lZ.09 8 . 0 9  3.93 
,155 319.8 -84 .5  
.E44 116.8 l J . 0  
13.C9 9.LS 4.10 
.E33 293.0  3 6 . 8  
.E81 188.3  -17 .3  
. I 4 8  7 . 4  -4.9 
11.40 @.E2 8 . t O  
.e31 51.7  13.4 
-8.9 .92Y 93 .9  
C.7  1.3S2 8L.8 
-C.4 ,718 73.8 
4.04 7.44 S.15  
1 MAR8 ARRl 
12.1 .91C 81.3  
-8.6 1.3s4 90.r 
-1.s .Y3 t  89.4 




.178 .656 166 .9  33 
.SSC 1.0S3 3P3.8 33 
.E39 1.148 118.1 45 
ie.94 imt 90.5 I 
2'17 
8TOPOVER T I M E  I 0 D A Y 8  1990 OUTBOUND SWlNGBY MIS3ION DURATION Z 340 D A Y S  
M A R 3  ARRIVAL OATE S 2448150 * *  a r m  ,*a0 








4- 79 7 4 . 9  
4-0150 







4- 79 74 
4-0150 
4-8460 















- 5 9 . O f  
- 2 1  .e 
- 1 . 8  
5 . 1 5  
- -- 
I 1  v i -  
I 3  v 3  
I 5  V I  -- OVA - E V A  
12 .6  .915 
-5.2 1.350 
-1.0 ,128 
4 .19  7.50 
'psi  I-ECCEN 
PSI 3 ECCEN 
















1 .434  
1 .206  
_ _  
PSI 2 
P31 4 





2 .821  
v 2  
v 4  










1 2  
1 4  
I 0  
R A P  
-11 .2  
5 . 2  - .8 
188.1 
9 . 5  
- 5 . 1  
- . e  
4 .4  
.. "_. ..". 
OECL2 RA2 8PEEC2 
OECL4 R A 4  8PEEC4 
OECL0 R A 0  8PEEO0 
OECLP E T A  PERlC 
R A I  
R A 3  











- 6 8 . 0  191.4 .e65 
25 .0  11.4 ,197 
- 2 4 . 1  . I  













330.1 -04 .1  -6 .9  .919 89 .8  ,161 .e50 178 .9  
28 .2  1.9 -1.1 .?e3 81.5 .e68 1.131 167.6 
7.08 4 . 0 0  4.00 1.40 3.08 13.62 2/1/2 81.2 
111.1 3 8 . 1  5.8 1 . 3 5 1  88 .3  .ssi i.080 0.7 
09 .1  153.9 ,223 
-0.1 34.0 . l e 9  
- 2 2 . 3  307.1 .266 




0.0  32.3 
92.0 
90 .0  
104.4 
3.593 
4-7830 4-1900.0 ,134 331.0 -82.4 -6.1 .920 91.0 .161 .a56 185.3 379.4 .118 .9940 92.7 1.263 8.9 65.9 154.2 a215 
4-7000.0 4-0150 ,215 165.1 21.2 4.2 1.355 86 .3  .334 1.018 14.8 161.5 .7180 1.439A 90.1 .e93 - 3 . 3  - 2  32.9 a102 
4-8150 4-8470 .150  36.8 5 . 1  - 1 . 9  . T i 9  83.1 ,290 1.123 162.5 441.4 .797 8.449 106.0 1.040 - a 8  -20.2 314.3 ,294 
11.02 1.10 3.87 3.86 7.26 3.29 14.12 2/1/2 84 .6  3.9 39.3 1.306 2.971 8 3 . 0  354.1 4 2 . 1  78.7L 2.574 
4-7040 4-7984.1 ,138 324.5 
4-7904.1 4-8150 .223 161.3 
4-0150 4-8400 .175 40.9 
11.47 7.62 
-63.2 -6 .1  .923 92.4 ,163 .656 i 9 2 . 0  383.1 ,717 .9950 9 3 . 2  1.262 9.2 05.2 154.3 ,223 
21.2 3.4 1.354 04.6 .338 1.015 21.4 1 0 7 . 1  .T l20  1.438A 96 .1  .691 -2.5 3.2 3 1 . 7  e182 
9.5 -2 .0 ,115 80.2 .319 1.116 151.6 452.1 .1¶9  1.472 107.9 1.038 -.9 -18.0 321.3 a329 
- 0 3 . 1  - 8 . T  e921 93.9 ,161 ,851 200.3 300.9 .114 1.0000 93.8 1.202 9.9 05.0  153.9 et39 
I 16.8 3 . 0  1 . 3 5 1  6 3 . 0  .343 1.011 28.0 168.1 .TO40 1.438A 96 .1  .688 -1.9 5.2 30.5 a 1 0 3  
12.7 -2.2 ~ 1 1 1  10 .8  ,359 1.109 153.2 451.3 ,710 1.500 110.5 1.038 -1.0 - 1 5 . 0  320.0 ,378  
I 4.07 3.80 7.28 4.42 1 5 . 1 5  2/1/2 8 4 . 9  3.6 48.3 1.048 2.445 87.4 342.3 48.9 0 5 . l L  1.514 
5.92 3.85 1.25 3.70 14.80 2/1/2 84.0 2.1 44.3 1,209 2.652 86.1 341.0 46.5 7 0 . 4 ~  1.091 
4-7050 4-7907.9 . I 5 2  316.7 
4-7967.9 4-0150 .240 158.8 
4-8150 4-0490 ,201 50.4 
12.37 8.4s 
4-7060 4-7992.0 . i l l  316.0 -03.4 - 1 . 5  .931 95.0 .115 .861 208.2 391.2 .110 1.0110 94.5 1.$?63 10.0 04.0 153 .5  .$?e3 
4-7992.0 4-8150 ,265 156.9 13.4 2.0 1.349 81.1 .350 1.064 35.1 160.7 ,6910 1.4311 95.9 .e84 -1 .4  6 . 1  29 .2  -100 
4-0150 4-0500 .e55  04.5 15.3 -2.4 .708 71.9 . l i s  1.103 149.6 483.3 ,045 1.561 114.1 1.037 -1.1 - 3 3 . 2  334.3 ,439 
13.09 9.94 4 - 5 5  3.95 1.35 5.60 11.14 2/1/2 05.6 0 . 3  51 .4  . E 8 1  2.305 88.2 339.5 50.8 01.4L 1.132 
-_.-_....-. - 
4-7010 4-7949.6 ,229 
4-7949.0 4-0160 .263 
4-0100 4-0450 ,148 
i 2 . 4 2  
4-7020 4-7937.1 .240 
4-7957.1 4-8100 ,263 
4-0100 4-0460 .147  
12.71 
MAR8 ARRIVAL DATE : 2448160 (25 8EP 1990) ---- --- - _I- 
292.5 38.9 12.4 ,914 88.1 ,168 .E56 173.3 331.9 .113A 1.000 00.9 1.269 -11.1 -60.2 191.2 -203  
190.4 -20.0 -4 .0  1.356 91.7 . 341  1.064 329.6 531.4 .e95 1 .4531  91.4 .e76 4 . 1  20 .1  10.0 e l 9 0  
11.8 - 3 . 5  -1 .6  ,125 89.4 .253 1.143 178.2 438 .1  -854 1.432 103.2 1.040 - . 6  -23.3 299.0 a244 
8 .25  5.13 4.17 1.50 3.12 13.25 1/2/2 103.2 8.4 47.5 .e68 2.484 90.4 190.3 -2 .0 122.00 1.289 
290.4 41.0 13.4 .918 90 .1  .162 ,851 180.5 341.4 .719A .9960 8 8 . 3  1.260 -11.4 -12.9 109.1 .263 
191.5 - 3 1 . 9  -0 .9  1.350 95.2 .338 1.072 339.3 535 .0  . IO9 1.435A 9 2 . 0  .602 1.2 31.0 9.0 .205 
21 .2  - . O  - 1 . 7  ,718 87.4 ,267 1 .134 .112 .8  4 4 2 . 2  .E31 1 .436  104.3 1.043 -.e -21.5 307.3 .264 
8.40 5 . 3 1  4 . 3 r  1.10 5.09 13.59 1 /2 /2  9 8 . 1  0.1 5 5 . 0  ,887 3.32s 89.0 12.9 -34 .0  122.10 c.oie 
4-re30 4-7979.p ,140 s w . 1  -64.0 - 0 . 5  . 9 2 i  91.0 ,161 .os6 185.5 378.9 ,719 ,9940 92.0 1.263 9 . 4  07.4 153.9 - 2 2 2  
11.00 7 . 1 0  3 .93  3.90 1.29 3.17 14.02 e/i /e 93.8 3.9 34.5 i . m r  3.509 81.9 .4 3 8 . 0  0 3 . 3 ~  2.~83 
4-7979.0 4-0100 ,222 160.4 33 .9  5 . 3  1.318 86 .8  ,355 1.080 12.3 111.7 .7200 1.439A 94.1 .686 -4 .3  -4.0 31.0 s i 8 4  
4-0100 4-0470 ,111 3 1 . 1  3.9 -1.8 .713 85.1 -285 1.125 167.4 446.4 .e04 1.446 105.6 1.041 - 1 9 . 5  314.7 ,200 * 
4-7040 4-1984.1 .138 324.5 -63.2 
4-7984.1 4-8160 .223 164.0 24.8 
4-8100 4-0480 -182 42.8 8 . 0  
11 .15  7.33 3 . 9 2  
4 - 7 0 5 0  4-1980.0 ,149 317.9 -83.0 
4-7980.0 4-0160 .236 161 .1  1 9 . 2  
11.18 7.95 4.04 
4-7000 4-7992.1 .170 3 1 4 . 1  -62.4 
4-7992.1 4-0160 .251 159.1 1 5 . 0  
4-0100 4-8500 .221 63 .6  14.0 
12 .90  9.00 4 .29  
4-0160 4-0490 ,185 53.8 11.1 
-_ __ ._ - . ... -. . - 
4-1010 4-1949.8 .232 292.3 39 .2  
4 - 7 9 4 9 . 0  4-0170 .e67 192.5 - 1 6 . 6  
4-8170 4-0450 ,159  0.2 -4 .6  
12.01 0 . 5 3  5.18 
4-7020 4-7956.5 .227 290.0 40 .2  
4-7950.5 4-0170 ,240 193.4 -28 .3  
4-0110 4-0400 . I 5 3  10.1 -1.0 
12.S5 8.33 5 . i l  
4-7030 4-7970.1 ,108 341.4 -69 .0  
4-7970.1 4-0170 .e61 173.0 49.0 
4-8170 4-0470 , i 5 i  2 6 , 7  2 . 1  
4-7983.9 4 - e i r o  .22r  167.4 30.2 
11.74 7.45 4 .20  
4-1040 4 - 7 9 8 3 . 9  - 1 4 1  325.3 - 6 4 . 0  
4-0170 4-0480 ,150 31 .9  6.3 
11 .13  1.22 3.94 
4-7830 4-7960.1 ,148 317.5 - 0 2 . 0  
4-7980.1 4-0170 $234 1 8 4 . 1  22 .2  
4-6110 4-0490 .170 49.8 1 0 . 4  
11.40 1 . 0 0  4 .02  
-6 .1  .923 92.4 .163 .e56 192.6 383.1 ,111 ,9950 93 .2  1.282 9 . 2  05.2 1 5 4 . 3  ,223 
4.0 1.354 85.1 .337 1.071 19.5 171.8 .1140 1.439A 9 4 . 1  .685 - 2 . 9  . 3  29.2 . I 0 1  
-2.0 . T O 8  82.4 .310 1.111 162.2 450.8 , 1 7 1  1.463 1 0 7 . 3  1.059 -.I -17.2 321.0 .319 
3.02 7.22 3.42 14.59 2 / 1 / 2  93.8 2 .2  40.9 1.209 2.862 84.4 5 5 9 . 2  44 .3  I 3 . 2 L  L.2S2 
-6.5 ,921  93.9 ,167 . e51  200.3 387.0 . T l 4  1.0000 93.0 1.282 9 . 7  0 4 . 4  1 5 4 . 2  .e30 
3.3 1.352 83.4 .342 1 . 0 7 3  28.1 112 .1  ,7060 1.439A 94 .1  .682 -2 .2 3.0 27 .0  ,101 
-2 .1  . ro4  19 .1  ,343 1.109 1 5 1 . 4  455.5 -128  1.489 109.5 1.038 -.I - 1 4 . 8  520.7 .3se 
3.84 7.23 3 . 9 i  15.57 z / i / z  94 .1  2.0 41.5 i.080 2.584 80.1 340.0 41.9 0 7 . 0 ~  3.710 
- 2 . 2  .roo 14.9 ,389 i . i o t  i5s.i 400.9 .e13 1 . 5 3 1  112.4 1,037 - .e  -12.3 3 3 5 . 3  .4io 
-1 .2  ,931 95 .6  .115  .861 208.2 391.2 ,110 1.0110 94.5 1.203 10.6 0 3 . 9  1 5 4 . 1  .e57 
2.9 1.349 81.6 ,348 1.067 33 .1  172.6 .6950 1.438A 93.9 .e70 - 1 . 6  4 .9  20.5 ,104 
3.90 1.29 4 . 7 1  10.49 2 / 1 / 2  94 .1  4.9 4 9 . 1  ,909 2 . 4 0 0  0 7 . 2  343.3 5 0 . 4  82.9L 1.200 
MARS ARRIVAL DATE = t 4 4 8 i r o  ( 5 OCT 1990) --- - __. -
12 .7  ,915 88.1 .160 .a58 173.3 330.3  .113A 1.000 80.9 1.289 -11.3 -00.9 191.0 .e01  
-1 .7  ,710 91 .3  - 2 5 1  1.148 183.7 4 3 1 . 1  ,855 1.4440 103.4 1.040 -.I - 2 2 . 0  299.0 ,240 
4 .29  7.08 5.34 13 .31  1/2/2 111.1 0.4 92.4 ,041  2 . 2 0 7  09.0 13 .1  -47 .3  122.40 1.000 
12.5 .918 90.1 ,162 , 0 5 1  180.5 346.4 .718A ,9960 0 0 . 1  1.260 - 1 0 . 6  - 7 0 . 8  103.4 .240 
-4.7 1 .558  95.9 .343 1.014 336.5 539.0 . IO6 1.445A 90.5 ,075 5 . 1  23.5 9 . 0  .199 
-1.7 . 7 1 3  89.3 ,269 1.136 170.1 441.7 .832 1 .443  104.3 1.044 - . 5  -20 .0  507.4 .20S 
-0 .8  ,921 91.1 ,160 , 0 5 1  106.0 311 .0  .119 ,9940 92.3 1.284 11.4 73.0 1 5 1 . 1  .e01 
8 .3  1.357 00.0 ,334 1.084 7.8 115.4 .1220 1.445A 92 .3  .e81 - 7 . 4  -14 .1  32.4 .PO2 
-1 .0  . T O 7  87.1 ,284 1.120 112.6 445.0 .BO8 1 . 4 4 0  1 0 5 . 5  1 .042  - . 4  - 1 0 . 7  314 .9  .e00  
4.30 1 .89  3.18 13.98 2/1/2 101.1 4 . 0  25 .9  ,085 4.405 00.0 9 . 3  20 .1  92.50 3 .060  
-0.4 .923 92.4 ,103 -656 192.6 382.9 , 7 1 7  .9950 93 .2  1.202 9 . 5  05.9 1 1 4 . 0  .227 
4 .0  1 . 3 5 5  8 5 . 7  . 3 3 1  1.001 17.0 175.4 ,7110 1.445A 92.8 .e19 -3 .7  - 3 . 1  27.9 .104 
- 1 . 9  . IO2 04.5 ,304 1.118 161.1 449.0 .170 1.459 100.9 1.040 -.I -13 .5  322.1 .3l2 
3 .90  7.30 3 .20  14.40 z / ~ / L  101.0 2.0 88.7 1.ie.o 3.178 0 2 . 1  318.9 4 0 . 1  1 7 . 8 ~  t . 8 4 7  
-6 .3  .926 93.9 ,161  , 8 5 7  200.2 387.1 .?14 1.0000 93 .0  1.262 9 . 0  04.1 1 3 4 . 4  . L 3 4  
3 . 0  1.353 04 .0  . 3 4 1  1.077 23.9 115.0 ,7090 1.445A 92 .3  ,677 - 2 . 5  . 9  P 0 . 1  . l e 3  
-2 .0  .e91 81.4 .332 i . i i o  161.9 454.2 , 1 4 1  1.478 i08.0 1.030 -,I - 1 4 . 0  ~ 9 . e  . 3 4 0  
3.00 7.21 3.50 1 s . i ~  e i i i z  IOP.P 1 . 1  42.4 i.ioo c.707 84 .2  ~ 1 2 . 5  4 0 . c  6 9 . 8 ~  1.944 
-3 .3  1 . 3 5 1  98 .2  .35e 1.061 321.8 541.0 ,691 1 .445  89.4 ,671 3 . 5  10.0 9 . 3  ,201  
4.25 1 . ~ 2  3.22 13.60 i i w z  101.4 6 . 1  44.6 . w e  2.030 01 .9  1 0 . 3  -41 .4  i z i . 7 0  1 . 5 9 7  
4-7860 4-1992.1 . l e 1  313.0 -01 .3  - 0 . 9  ,931  95.0 .175 ,800 208 .1  391.3 .710 1.0110 9 4 . 1  1.283 10.3 63.1 154.7 9251 
4-7992.1 4-8170 , 2 5 1  161.9 16 .9  3 .1  1 . 3 5 1  02.2 ,348 1 . 0 1 2  3 0 . 1  116.0 .6990 1.445A 92.1 .674 - 1 . 3  3 . 4  24.7 
4-3170 4-0500 .lS8 01.2 1 4 . 0  - 2 . 1  .692 7 1 . 7  .310 1.102 151.1 459.0 .694 1.510 111.2 1.037 -.I - 1 1 . 4  3 3 5 - 9  - 3 9 0  
12.34 0.42 4.25 3 .92  1 . 3 2  4 . 1 1  16.04 2 /1 /2  102.7 3.8 48.4 ,951  2.537 05.7 340.3 49 .0  85.1L 1.401 
MAR8 ARRIVAL DATE f 2440160 ( 
4-7020 4-7950.5 .220 290.8 40 .2  12.0 .918 90.1 .162 ,051 180.5 34 
4-7950.5 4-0180 ,249 196.0 -19.9 -3 .6  1.360 90.6 -349 1.079 334.2 54 
4-0100 4-0180 . l e 4  13.1 - 2 . 8  -1.0 J O B  91 .3  .213 1.143 183.5 44 
---- - I_ - . - - 
12.89 8 - 5 7  5 . 1 2  4.32 7 . 1 1  3.45 13.01 1/2/2 114 .1  
5 OCT 1 
1.4 . I f  
8.4 . r o  
. 3  .83 
1.1 $1. 
90) . - 
A .9960 00 .1  1.260 -10.7 -10 .9  188.5 .249 
1 . 4 5 5  0 0 . 7  .670 4 . 1  1 9 . 5  10.2 .202 
1.4550 104 .5  1 .041 - . 3  - 2 0 . 1  307.4 .269 
.911 2.319 87.0 20.0 -44.4 122.10 1.e77 
4-7030 4-7904.1 ,231  288.0 4 0 . 0  13 .1  ,922 91.0 .159 
4-7904.1 4-0180 ,246 194.5 -30.5 -6.2 1.360 93.9 .341 
4-0180 4-8470 .157 22.1 .1  -1.0 e702 89 .1  .205 
13.01 0.57 5.26 4.44 1 .83  3.31 13.99 
.e58 108.3 356.0 .722A ,9950 89.5 1.%?60 
1.132 117.0 445.1 ,809 1 . 4 5 5  105.5 1.043 
1 /2 /2  110.1 4 .0  31 .9  ,994 3.080 84.4 
1.085 3 4 4 . 1  540.6 . u s  1.454 8 9 . t  -611 
-10.7 - 7 3 . 7  i 7 9 . t  ,240 
0.9 29.1 0 . 1  . eo?  
- . 3  -18.0 314.9 ~ 2 0 7  
L2.4 -34.1 120.00 2.007 
4-7040 4-7983.4 .152 328.9 -60.0 -1.2 .923 92 .1  .16 
4-1903.4 4-8100 ,248 1 1 1 . 1  3 9 . 6  6.5 1.357 86.6 .33 
4-0100 4-8480 ,150 32.8 4 .7  -1.9 -690  88.6 .30 
11.40 1.35 1.01 4.14 1.53 3.20 14.4 
4-7850 4-7900.1 . u s  s i r . 5  -62.6 -0.4 ,926 93.9 . i e  
4-8100 4-8490 . i s 2  44.0 0.9 -1.9 .ego 0 3 . 1  .5z 
4-7900.1 4-0100 .e34 107.6 26.S 4.4 1.350 84.8 -34 
11.42 r .43 4.02 3.98 7.36 3.41 14.9 
.e56 192.9 382.3 .717 .995D 93.1 1.203 
1.087 13.7 178.6 .7190 1,455A 9 0 . 1  -675 
' 1.121 172.1 449.0 ,782 1.460 106.1 1.041 
' 2/1/2 108.3 1.9 30.6 1.023 3.188 19.4 
10.3 60.4 152.7 ,242 
- 5 ' 4  -0.4 P.8.6 . I 9 5  
- . 3  -15.6 322.3 - 3 1 0  
, 1.4 33.7 0 3 . 1 ~  11.049 
' 9.6 04 .1  $54.4 .e34 
I 859.0 43.4 7 1 . 6 ~  c . t e t  
b - 3 . 2  -1.4 25 .0  - 1 b 6  




t l  
/ l  1 
218 
OTOPOVER TXUE 5 0 DAYS 1990 OUT8OUNO SWINGDY 
-- 
LAUNCH SWNG8Y-~iEEDl R.41 OECL1-I 1 - - V l  PSI I T C C E N  SUA THETI THE12 PERIH APHCL PSI 2 V 2 I 2 OECL2 RA2 SPEECe 
SWN66Y ARRXVE SPEED3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SHA THE13 fHET4 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEECI 
DEPART RETURN SPEEDS R A 5  OECL5 I I V S PS1 5 PCCEN %HA THE15 THETI PERXH APHEL PSI 8 V 6 I 6 OECL6 R A 6  OPECC6 
PROP AERO OVL O V A  EVA OVO EVR TYPE SUN A SUN R KAPPA - A  E INC RAP OECLP ETA C E R I C  
2 19 
MIS3IQN DURATION = 680 D A Y S  
)(I AUG 1990 
8TOPOVER TIME x 0 D A Y 3  1990 OUTBOUND SWINGBY 
M A R S  A R R I V A L  D A T E  a eiieiso _ _  _ _  . - .  -- - - 
LAUNCH SWNGBY-IPEEDS- R A l  -DECLl 1 I V I PS1 1 ECCEN SUA T H E 1 1  THE12 PERIH APHEL . PSI 2 V 2 I 2 DECLe R A P  SPECC2 
SWNGBY ARRIVE SPEEDS Rb.3 DECL3 I 3 V 3 '  PSI 3 ECCEN SUA THE13 THE14 PERlH APHEL PSI  4 V 4 I 4 DECL4 R A 4  SPCEC4 
DEPART RETURN (PEED5 R A 5  DECLS 1 1 V 5 P51 5 ECCEN SUA THE15 T H E T I  PERIU APHEL PSI  6 V 6 I 6 DECLO R A 6  3PEEC6 
PROP - A  EVA--DVD-_EVR TYPE SUN A SUN R-KAPPA __  - A  - E INC RAP DECLP E T A  PERIC -- _____...__ 
- M A R S  ARRIVAL DATE = 2448130 (26 AUG 1990) - - -  --I__ _ _  
4-1190 4-1957.1 .e39 292.3 34.1 12.4 ,909 81.9 . l e5  ,858 161.4 325.5 .e996 1.016 84 .8  i.2r2 -12.3 - 6 4 . 1  1 8 6 . i  .e99 
4-7937.2 4-8130 e299 160.4 -17.6 -3.9 1.352 100.3 .316 1.046 319.4 529.2 .674 1.418A 91.9 .681 3.4 18.6 14.0 * e 0 2  
4-8130 4-6470 .187 43.1 8.8 - 2 . 0  .731 19.0 .312 1.122 153.3 410.4 .712 1.472 107.4 1.040 -1.3 - 2 1 . 1  313.0 , 5 1 0  
13-54 9.21 1.29 4.30 7.69 3.96 14.58 1/2/2 82.6 4 . 1  46.6 ,672 2.128 93.3 119.2 2.4 122.6D 1.026 
W A R 8  ARRIVAL DATE = 2448140 ( 5 SEP 1990) - - - - . . -. __ __ ._ _  
4-7800 4-7943.L ,252 293.1 36.7 12.4 ,912 87.3 .176 ,836 186.9 331.0 .706A 1.001 81.8 1.210 -11.7 -6¶.9 109.8 .PA0 
4-7943.L 4-6140 .ZOO 164.9 -21 .4  -4.4 1 . 3 5 4  98.6 .349 1.054 325 .1  531.2 ,686 1.421A 94.6 ,684 4 . 1  21.3 12.8 -197 
4-0140 4-6460 -1911 49.1 10.7 - 2 . 1  -721 77.9 -534 1,116 115.3 413.8 .743 1.408 106.8 1.038 -1.1 -18.8 320.6 ~ 3 4 5  
13.14 9.34 5 .19  4.20 1.59 4.16 1 5 . i l  1/2/2 6 6 . 1  3 . 3  4 4 . 6  .?61 2.635 92.6 163.8 1.7 122.40 1 .251  
4-7610 4-1966.9 .161 342.7 -66.4 - 8 . 3  .916 88 .1  ,162 .861 173.0 369.3 ,121 1.000 91.3 1,268 10.4 72.6 1 1 5 . 1  -241 
4-7966.9 4-6140 .241  116.3 44.9 7 .2  1.319 90.2 .332 1.082 359.1 523 .1  , 123  1.441A 97.9 -702 -6 .8  -9.4 39.0 e203 
4-8140 4-8490 ,231 17.1 13.4 -2.4 ,718 13.8 .382 1.110 149.4 419.6 .681 1.134 111.9 1.038 -1.3 -16.1 327 .1  - 4 0 1  0 
13.14 9.40 4.21 4.34 1.13 1.11 16.29 2/1/2 11.1 4.9 29.4 1.036 3.936 81.0 10.4 29.3 106.10 3.041 
MARS ARRIVAL DATE I2448150 ( 1 5  SEP 19901 - - -- - - - - __ - 
4-1800 4-7943.L .233 293.0 36.8 12.5 ,912 87.3 . I 1 6  .656 166.9 331.1 .706A 1.007 81.8 1.270 -11.7 -66.1 189.9 .2RI 
4-6150 4-0480 ,175 46.9 9.5  - 2 . 0  , 1 1 3  80.2 .Si9 1.116 157.6 412.1 -759 1.412 107.9 1.038 - . 9  -18.0 S21.3 e329 
13.08 6.91 5.20  4.18 1.11 5.70 14.80 1/2/2 98.5 2 . 1  48.9 .159 2.411 91.9 185.1 - . 6  122.2D 1.071 
4-1810 4-1949.1 .e30 292.4 39.0 12.6 .915 88.7 ,166 .e16 1 1 3 . 3  338.1 ,113 I  1.000 66.9 1.269 -11.2 -66.6 191.4 .26¶ 
4-1949.1 4-6150 .261 188.8 -27.2 - 5 . 2  1.316 97.2 ,343 1.062 331.6 533.2 ,698 1.427A 93.1 .663 1.2 21.0 11.4 -197 
4-6150 4-8490 .20? 16.4 12.1 -2.2 .711 16.6 .319 1.109 153.2 451.3 . ? l o  1 .508  110.1 1.036 -1.0 -15 .6  328.0 '-376 
4-1820 4-1974.9 ,146 338 .1  -64.1 -6.9 -919 89.8 .161 .E18 118.9 314.8 .720 .990 92.0 1.265 9.1 09.1 153.9 ~ 2 2 1  
4-7914.9 4-6150 .223 1 7 1 . 1  38.1 5.8 1.357 86.3 .331 1.080 6 . 1  167.6 .122D 1.438A 96.0 ,694 - 5 . 1  -6.1 34.6 . I 6 9  
4-6150 4-8500 .25¶ 6 4 . 1  11.3 -2.4 .IO8 71.9 -415  1.103 149.6 463.3 .645 1.561 114.1 1.037 -1.1 -13.L 314.3 - 4 3 9  
13.60 9.60 4.00 4.00 1.40 1.60 17.14 2/1/2 85.2 6.3 32.3 1.206 3.193 81.1 4 .4  3 4 . 1  W . ¶ D  5.121 
4 - 7 9 4 3 . ~  4-8150 ,281 i m . 3  - 1 1 . 3  -3.6 1.354 99.2 ,552 1 . 0 5 3  383.6 135.7 .683 1.4241 92.3 .677 3.4 1 1 . 5  10.2 .io6 
13.16 9 . w  1 .15  4.19 7.58 4.49  is.^ 1/2/2 94.2 3.6  41.4 .ass e.821 9 1 . 3  m 8 . i  . I  ize.30 i . w e  
-_ __ - . - -  UARS ARRIVAL DATE = 2448160 t2S SEP 1990) 
4-7610 4-1949.6 .e29 292.5 38.9 12.4 .914 8 8 . 1  ,166 .e56 1 1 3 . 3  357.9 .713A 1.000 86.9 1.269 -11.1 -68.2 l9l.L . 265  
4-7949.6 4-6160 ,263 190.4 -20.6 -4.0 1.316 97.7 ,341 1.064 329.6 131.4 ,691 1.433A 91.4 ,616 4 . 1  20.1 10.0 .196 
1S.20 9.03 5 .13  4.17 1.16 3.91 11.37 1/2/2 103.2 2.6 47.1 .e68 2.484 90.4 190.3 - 2 . 0  122.00 l.ea9 
4-8160 4-6490 . i m  53.8 1 1 . 1  -2.1 .rod 79.1 ,343 i.io9 117 .4  455.1 ,728 1.489 109.5 1.038 - . 7  -14 .8  326.7 .35a 






Ml33lC~N DURATION : 440 D A Y S  
W A R 3  ARRIVAL DATE 5 2 4 4 8 2 2 0  
e 4  NOV 1 0 I ) O  
8fOPOVER TlHE % 0 D M 3  l9DO INBOUNO SUlNGDY 
. .  _ _  
LAUNCH ARRIVE --3PEEDl RII DECLl I 1 V I PSI I ECCEN 3MA THE11 THE12 PERIH APHEL P 3 1  2 V 2 I 2 OECLP RAP 8 P C C C P  
DEPART 3WNGBY 8PEED3 R A 3  DECL3l 1 3 V 3 PSI 3 ECCEN 3 W A  THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  3PEEC4 
WINGBY RETURN (PEED5 R A S  OECLS I 5 V 5 P31 5 ECCEN 3HA THE15 THE18 PERIH APHEL PSI 6 V 3 I 3 DECLO RA6 SPEED6 
- E V A  -DVD __ EVR --TYPE 3UN A 8UN R KAPPA - - A  E INC RAP OECLP ETA PERrC 
4-8030 4-3220 - 3 1 3  42 .1  1 . 4  - 4 . 1  1.115 104 .5  a352 1.358 300.2 486.5 .e81 1.836A 109.7 ,170 2 . 2  26.2 133.0 * e 0 1  
4-3220 4-8401.1 .PO5 49.0 2 5 . 1  2.3 ,619 8 8 . 1  .428 1.056 1 1 5 . 8  291.5 .604A 1.508 72.4 1.353 -1.4 -4.3 219.5 , 4 3 0  
4-8401.1 4-8410 .430  199.1 10.6 3.2 1.466 103.4 .580 1.590 323.1 446.1 .667 2.513A 119.1 1.159 -3.6 -24.0 315.2 , 5 7 6  
15.45 11.02 6.63 4.43 1 .82  4.39 20.42 2/1/1 27.8 7.2 25.2  .325 4.582 143.3 147.9 34.2 68.5L 1.163 
4-8050 4-8220 .308 48.7 25.4 2.0 1.139 103.9 ,389 1.492 308.0 475.0 ,908 2.058A 112.9 -809 -3.7 5.4 136.9 . 2 3 4  
4-8220 4-8416.2 , 101  38.8 27.8 3.3 ,845 8 8 . 1  .375 1.095 111.8 324.1 .685A 1.506 80.4 1.363 -2.2 -10.2 223 .3  ,291 
4-8416.2 4-6490 a291 212.0 1 1 . 5  3.6 1.394 91.5 -420 1.209 334.2 452 .2  ,101 1.711A 113.1 1 .013  -2 .8  - 1 8 . 5  331 .6  -416 
M A R 3  ARRIVAL DATE : 2448220 ( 2 4  NOV 1990) - 
_ _  .. 
i a .nr  10.49 6.52 3.58 8.96 3.91 17.06 u i / i  20.2 6.4 29.9 .710 3 .018  111.7 i8e.o 5 6 . 7  1 3 . 3 ~  t.042 
. . - __  - . ._ MARS ARRIVAL DATE = 2448230 ( 4 OEC 1990) - _ _ _  -. 
4-8030 4-8230 ,291 41.1 4.3 -3.0 1.108 104.0 .335 1.330 300.0 391.5 .e85 1.776A 101.9 , 1 5 3  1.2 23.1  132.8 .le2 
4-6230 4-8401.8 , 213  44.8 24.0 2.2 ,813 89.9 . 431  1.061 119.9 291.1 .604A 1.518 72.4 1.355 -1 .2  -3.6 220.1 , 4 3 2  
4-8401.8 4-8470 , 4 9 2  199.8 10.5 3.2 1.470 103.3 ,581 1.820 323.8 4 4 5 . 6  ,668 2 . 5 1 2 I  119.3 1.164 -3 .6  -23 .8  3 1 5 . 5  .Sal 
14.13 10.88 6.32 3.85 1.24 4.58 20.54 2 /1 /1  31.6 1.1 25.1 .322 4.602 145.4 141.8 32.5 67 .6L  1.161 
4-8050 4-8230 ,300 46.2 35.0 4.8 1.128 103.2 .363 1.130 301.8 480.2 .910 1.949A 111.0 -981 -6.3 -3.4 135.2 ,235 
4-8230 4-8416.6 .198 35.2 24.6 3.0 .e41 91.1 .318 1.102 182.1 324.4 .685A 1.1190 80.4 1.365 - 1 . 1  -8.0 223.6 .e91 
4-8416.6 4-8490 .291 212.2 1 1 . 5  3.6 1.396 91.5 .422 1.214 334.8 451.9 .702 1 . 1 2 1 A  113.2 1 .015  -2 .8  -18.3 331.7 e 4 3 1  
15.69 10.53 6.3? 5 - 1 1  8.50 4.21 17.09 l / l / l  28.8 6.2 27.9 ,110 4 . 1 5 1  113.6 116.4 51 .8  71.3L 2.239 
4-8060 4-8230 .289 55.2 27.1 2.1 1.140 102.8 ,382 1.494 311.9 414.1 .923 2.065A 112.5 .805 - 3 . 1  3 . 2  142.6 , 2 4 6  
4-8230 4-8421.1 .l91 30.4 28.1 4.3 .650 92.2 .360 1.117 $83.9 342.E . T l ’ J A  1.5200 85 .3  1.368 -2.9 -17.4 21a.6 e 2 3 1  
4-8427.1 4-8500 .231 214.9 21.6 3.6 1.370 94.0 .362 1.125 344.8 455.1 .711 1.532A 110.5 1.046 -1.8 -13.8 339.0 ,381 
1 5 - 1 4  10.36 6.11 5 .38  8.16 4.19 15.85 l / l / l  19.6 4.9 39.2 1.123 2.982 95.3 L 1 O . O  52.6 64.4L 2.226 
4-8060 4-8230 .289 55.2 21.1 2.1 1.140 102.8 .382 1.494 311.9 414.7 .923 2.0654 112.5 ,805 - 3 . 1  3.2 142.6 -246 
4-6433.C 4-6500 ,231 214.5 20.8 3.4 1.383 82.8 .386 1.171 3 5 0 . T  451.2 .722 1.63lA 111.3 1.064 -1 .L  -11.5 340.0 ,401 
15.93 1 0 . 5 1  6 . 1 1  5.38 8.76 4.40 16.26 l / l / l  19.6 2.9 53.3 1.122 2.230 68.1 51.6 -83.9 93.60 1.380 
4-6060 4-8230 .289 55.2 21.1 2.1  1.140 102.8 ,382 1.494 311.9 414.1 .923 2.065A 112.5 . e05  -3.7 3.2 142.6 - 2 4 6  
4-8230 4-8446 .L  -195 42.8 -1.6 -5.2 .ti52 91.6 .356 1.121 182.9 371.9 .I22 1.5190 93.1 1.365 6.9 40.1 196.0 . e 5 3  
4-6446.L 4-8500 . E 5 3  208.3 19.3 3.4 1.412 88.4 -446 1.309 5.3 8 5 . 0  . I 2 5 0  1.892A 113.1 1.104 .1 - 1 . 6  341.1 a448 
15.10 10.32 6.17 5.38 6 . 7 6  4.15 1 1 . 3 5  1/2/1 19.6 3.1 23.3 -931 4.954 67.0 68.2 50 .8  109.50 3 . 7 0 6  
4-8250 4 - 8 4 3 s . t  .206 27.1 34.9 6 .1  ,653 92.2 .355 1.121 184.0 352.1 .723~ i.5200 81.9  1.360 - 5 . 2  - 3 r . 5  zie.6 .est 
4-8070 4-8230 .e81 61.9 26.4 1.4 1.154 102.2 .405 1.571 316.2 469.4 .935 2 . 2 O T A  113.8 ,826 - 3 . 0  4.6 141.2 a Z b 6  
4-0250 4-8458.A .I81 42.6 l S . 4  - . 4  .646 99.1 .366 1.111 180.2 388.4 .TO4 1.518D 91.5 1.361 2.3 12.1 191.5 ,254 
4-8458.4 4-8510 .e54 991.8 19.5 3.6 1.356 82.8 .356 1.095 27.9 98.1 ,1050 1.485A 110.4 1.031 1.3 -3.5 343.5 .371 
15.84 9.95 6.13 5.89 9.21 3.82 15.18 1/2/1 14.8 4.1 7.3 .931 11 .641  61.9 183.8 -14.1 102.5013.631 __ __--- MARS ARRIVAL OATE 5 2448240 (14 OEC 1990) - ._ 
4-8060 4-8240 .278 5 3 . 6  34.4 3 . 1  1.130 102.1 . 3 5 1  1.442 311.9 479.9 .927 1.95TA 110.6 .183 - 5 . 3  -3.1 141.8 e 2 2 4  
4-8240 4-8448.6 .210 40.1 -1.1 -5.2 .649 94.4 .363 1.129 181.8 315.4 .920 1.5390 94.1 1 . 3 6 1  1 .0  39.1 193.1 -263  
4-8448.6 4-8500 .e63 206.6 18.9 3 .5  1.417 81.4 .459 1.338 8.3 84.2 ,9240 1.95lA 113.6 1.111 . 3  -7.0 341.8 ~ 4 5 9  
11.31 10.41 5.91 4.84 8.23 4.50 17.59 1/2/1 26.4 3.5 L3.1 .811 5 .005  65.2 69.2 110.0 108.10 3.488 
4-8010 4-6240 .e69 61.3 2 9 . 1  2.1 1.142 101.5 - 3 7 4  1.502 316.2 414.1 .940 2.065A 112.0 -801 -3.6 1.1 148.0 , 2 3 1  
4-8240 4 - 8 4 5 9 . L  ~ 1 9 5  39.4 14.8 -.?I .642 92.9 .312 1.118 185.0 389.4 . T O E  1.334D 91.6 1.363 2.2 11.8 191.1 ,261 
4 - 8 4 5 9 . C  4-8310 .e61 191.2 19.0 3.6 1.356 82.3 .359 1.096 29.5 98.3 .TO30 1.489A 110.3 1 . 0 3 1  1.3 -3.4 343.4 .360 
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4-8410.L 4-8480 ,359 L07.3 
14.15 11.16 
1.6 1.122 
- 5 . 2  .E48 
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1.6 1.154 99.3 .383 1.569 325.8 410.3 .968 2 . 1 1 O A  112.5 ,812 -2.9 .I 1 5 1 . 3  a 2 4 5  
1.1 .622 92.2 .406 1.100 183.3 409.9 .653 1.5460 103.8 1 .356  1.1 3.9 199.0 - 3 5 6  
3.6 1.242 1 3 . 7  .304 .E30 83.5 144.6 .ST80 1.08% 103.2 .E91 2.9 -.I 333.5 -261  
5.34 8.13 4.30 13.53 1/2/1. 14.4 32.5 22.4 .473 5.138 156 .5  119.6 23.5 19.9L 1.958 
1.3 1.167 98.2 .403 1.640 330.9 465.9 .919 2.301A 113.6 .e29 -2.5 . 4  160.7 ~ 2 6 2  
1.2 -615  90.6 .418 1.089 180.9 415.9 -634  1.5440 105.1 1.353 -9 3.1 202.9 -390 
3.3 1.208 11.5 .322 , 7 1 5  98.1 160.1 .5260 l.023A 98.9 .E45 3.2 -1.2 325.2 - 2 2 1  
1.78 9.16 4.25 12.91 1/2/1 11.1 30.3 24.6 ,396 4.639 162.9 l L 4 . 9  1 1 . 1  83.6L 1 . 4 6 0  
1.1 1.180 9T.0 .425 1.121 336.4 461.6 .989 E.453A 114.5 .a46 -2.3 - 4  183.6 .e80 
1.4 .607 68.6 ,433 1.078 118.2 422.0 .$ l l  1.544 101.6 1.350 .9 2.6 C07.6 -421 
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6.25 9 . 6 ~  4.26 ie.04 i /wi  6.4 68.0 ~1.i ,350 4.600 107.4 t~0.8 lr.6 01.4~ 1.180 __ . . . - UAR3 ARRIVAL DATE L t448L6D ( 3 JAN 1991) 
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STOPOVER TIME : 0 DAYS 1990 IN8OUNO SWINGEY MXSSICN CURAllON : 440 CAYS 
UARS A R R I V A L  C I T E  I Ell(l260 
3 J A N  1991 - . -  
LAUNCH ARRIVE-EPEE01 R A l  DECLl- 
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. -- . 
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3.6 1.399 97.3 


























APHEL PSI 2 V 2 
APHEL PSI 4 V 4 
APHEL PSI 8 V 6 
- A  E INC 
I 2 DECL2 R A 2  SPECCE 
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2.9 1.133 99.6 ,342 1.458 321.3 480.3 .960 1.956A 109.6 , 7 7 5  -4 .3  -5.1 153.1 .e05 
.9 .628 97.1 .404 1.122 190.7 404.1 ,669 1.5750 102.3 1.363 1.1 4.4 1 9 5 . 7  a332 
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1.2 1.175 94.8 ,404 1.678 343.2 464.0 1.000 2.35TA 113.5 .E31 -2.e -1.3 167.6 ,262 
1.6 .193 69.7 .453 1.072 179.7 427.9 .587 1.556 109.7 1.348 . I  1.8 2i3.3 a 4 6 8  
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MARS ARRIVAL DATE S 2448270 (15 JAN 19911 ---- --- . - - -- 
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3.1 1.482 103.1 ,809 1.719 325.1 443.9 ,672 2 . 7 G 6 A  119.8 1.179 -3.6 -23 .1  316.2 - 5 9 5  
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3.4 1.202 70.6 ,335 .768 101.1 161.4 .SlOD 1.025A 98.9 .E37 3.4 -5.8 324.1 .e34 
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1.5 1.16'1 94.3 ,369 1 .587  344.1 169.9 1.002 Z . ~ ~ Z A  111.6 ,804 - 2 . 3  - 3 . 1  i68.8 .e31 
1.7 ,591 93.4 .457 1.079 184.0 427.8 .187 1.5720 109.8 1 .350  .5  1.3 L13.8 .471 
2.4 1.161 66.9 ,392 ,713 115.8 179.8 .4340 .993A 90.2 .783 3 . 7  - 5 . 5  309.0 .e33 
5.01 8.40  4.78 13.07 1/2/1 11.9 85.4 25.3 ,271 4.563 169.8 138.4 10.2 90.80 .065 
- . . .. .. - - MARS ARRIVAL DATE E 2448280 (23 J A N  1991) - --  _- _- 
4-eoao 4-8280 
4-84r4.4 41-8520 
4-6280  1-6474.4 
4 - 8 0 9 0  4-8260 
4-8280 4-8479.8 
4-0479.8 4-S9SO 


































































.307 1.395 322.0 
.432 1.153 199.9 
,335 .906 7 1 . 7  
14.94 1 I 2 / 1  4i.e 
,966 1.823A 106.2 ,741 -7.9 -20.5 147.1 
$655 1.6120 104.0 1.372 .I 2.1 107.1 
,605D 1.210A 108.6 ,943 3.0 -1.0 337.2 




c . 1 1 3  
.179 
.398 
. z ? r  
1 . 4 3 4  
. I ? %  
- 4 2 3  






1.126 9 7 . 7  
-621 102.3 
1.231 11.5 
7.17 5 .83  
.314 1.426 127.Z 
.438 1.135 196.8 
,331 ,811 91.5 
13.82 1/2/1 29.1 
.322 1.458 332.7 
.445 1.120 194.1 
-548 .I60 103.8 
13.t1 1tZ/t 22.7 
,978 1.8141 1 0 7 . 3  
.658 l.6lSD 105.7 
.5420 1.060A 103.9 
24.2 .380 4.779 
$ 7 5 1  -4.8 
1,367 . S  














.980 1.928~ io8.e 
.621 1.819D 107.1 
.4950 1.024A 99.1 
26.1 ,335 4.43P 
.997 1.964A 109.C 
.604 1.606D 108.f 
.45BD 1.OOIA 91.! 
L6.4 ,297 4.381 
' .762 -3.6 -7.7 162.7 
.e29 3 . 5  -1.9 s23.c 
1.362 . 4  1.2 205.4 
! 161.3 128.7 18.4 86.OL 
-6.0 168.8 




, 2 4 1  50.6 
.*IO 184.0 
13.9s 9.64 
1.141 95.3 .331 1.490 338.7 
.601 99.1 .454 1.105 191.3 
2.174 68.1 ,373 ,729 111.6 
1.53 5.40 13.W !fell 18.5 
I .T72 -2.9 
I 1.350 - 4  
1 .199 3.6 
! 163.6 135.1 
L MARS ARRIVAL D A T E  3 2448990 I 2 FEB 1991) -- - - -  
4-8090 4-8290 .el0 6S.O 50.3 5.1 1,120 97.3 .300 1.399 327.6 491.6 .980 1.819A 105.6 .737, -8.2 -18.1 154.2 .180 
*-8200 4-8401.9 ,292 42.5 20,s 1.8 .E23 106.0 .456 1.155 201.1 415.9 .628 1.681D 106.r 1.372 . ?  LOP.4 ,423 
4-8401.1 4-8550 .421 179.6 11.0 4 . 0  1.224 70.3 .?I48 ,800 95.6 148.8 .le20 1.019A 104.4 ,685 3.8 -1.3 329.7 .P88 
14.91 11.40 4.84 3.15 6.95 0.58 14.00 1/2/1 37.1 38.4 Z4.0 ,339 4.642 154.7 125.9 L 4 . 8  84.4L *.E34 
*-dlOO 4-8E90 .la7 70.0 42.4 3 . 3  8.127 90.t .SO5 1.425 533.5 488.0 .990 1.8811 108.1 .74$ -4.L -11.7 161.0 -16a 
4-8290 4-8488.1 ~281 45.9 21.7 1.0 ,814 104.4 ,461 1.13d 198.2 420.3 ,812 1.6600 108.1 1.381 .I - 1  LO8.7 -445 
14.3L 80.78 4.11 8.54 6.B4 0.t7 t3.38 l /e/I 28.1 53.6 L6.8 .SO4 4.340 18O.e 130.1 18.6 87.3L 1.015 
4-64an.i 4-8510 .445 i8i.s 8.0 3.8 1 . m  88.0 .WE .?so to7.e 16s.a ,478~ i.oz4i 09.4 .ais 8.7 -2.4 m12.0 . r5t  
223 
MISSION DURATION = 480  O A Y S  STOPOVER TIME : 0 DAY5 1990 INBOUND SUINGBY 
MARS ARRIVAL OATE I 2440200 
4 NOV 1990 
LAUNCM A R R I V E  -SPEED1 RI1 - 0 E C L l T  l--v'i-PSI r r C C E N -  S M A -  THE11 THETL-PERIH APHEL PSI  2 V 2 I 2 OECLP RAP SPECCP 
DEPART SWNG8Y WEE03 RA3 OECLS 1 S V 3 PS1 3 ECCEN SMA THE13 THE74 PERIH APHEL PSI  4 V 4 I 4 OECL4 R A 4  O P E E M  
OWNGBY RETURN OPEEOS R A 5  OECL5 I 5 V S PSI S ECCEN SMA THETS THETI PERlH APHEL PSI  6 V 6 I 3 OECL6 R A 6  3PEED6 
__. .. PROP_-AERO OVL OVA ELA--OVO_EV_R TYPE--SUN A-SUN R FAPPA----A __ E INC R A P  OECLP E T A  PERlC 
4-6010 4-8200 ,329  23.4 6 .5  - . 4  1 .109  106.0 ,358 1.S20 293.1  4 8 8 . 3  .818 1.7931 1 0 9 . 9  . I 7 2  - 1 . 5  16.8 115.6 ~ 2 1 1  
4-6200 4-8431.9 ,206  5 6 . S  -13 .4  - 9 . 6  .671 8 4 . 6  ,346 1.108 169.6 357.5 .72SA 1 .492  8 9 . 3  1.363 1 0 . 9  57.3 206.9 ,308 
4 - 6 4 3 5 - 8  4-3490 .300 215.0  1 5 . 4  3 . 2  1.462 9 3 . 1  ,510 1.603 3 3 1 . 3  438 .9  .722 P.484A 116.0  1 ,164  - 1 . 0  - 1 1 . 9  336 .4  a528 
16.00 11.34 6 .95  4.66 8.09 4 . 4 0  19.17 2/2/1 29.0  0.6 4 2 . 4  .635 2.767 8 3 . 2  46.6  5 2 . 7  106.40 1 . 1 2 3  
-- 
MARS ARRlVAL OATE = 2446200 I 4 NOV 19901 - -  _ _ _  . - 
4-0020 4-szoo .334 31 .2  0.9 -1.1 i . i r i  10s.9 .STI 1.378 297.2 482.2 .e59 i . 8 9 1 ~  111.7  .79z - . I  18 .3  122.1  . e s g  
4 - 8 a e . e  4 - e ~ o o  . 230  2 io .o  20.2 3.4 1.395 91 .0  . 4 i i  1.231 316.7 448.1 . 7 z 5  1 . 7 3 7 ~  1iz.t 1.082 - . e  - 9 . 7  340.9 . azo  
4-8200 4-6438.0 ,176 5 3 . 1  - .e  - 4 . 9  .671 8 4 . 5  . 341  1.109 169.4  362.9 .725 1 .492  9 0 . 7  1 . 3 6 s  6.4 39.6  201.4 ~ 2 3 6  
15.99 1 0 . 7 4  7.04 3.21 8 . 5 9  3.71 16.71 2/2 /1  23.7  2 .1  2 1 . 9  1 .077  1 . 2 7 2  67 .8  71 .6  51 .1  117 .30  4 . 5 9 9  
MARS ARRXVAL OATE = 2448210 (14  NOV 19901 -- - -  __ 
4-eoio 4-8210 . s i 7  24.2  7 . 2  -.e i . 1 0 ~  1 0 s . s  .sei 1 . 2 9 3  293.2 493.4 .e52 1 . 7 3 4 ~  100.0 . 7 s 3  - 1 . 1  1 7 . 6  1 1 6 . 2  . l e i  
4 - e a e . i  4-8490 .si5 2 1 5 . 2  1 5 . 3  3.2 1.474 92 .1  .578 1 .706  354 .2  4 3 7 . 2  .724 2 . 6 8 7 ~  116.5  1.180 - . I  - 1 1 . 1  357.0 .54e  
15.23 11.19  6 . 7 0  4.05 7 .44  4 . 4 9  19.58 z /z / i  84.7 7 . 3  44.2 -60s 2.657 82.2 4 7 . 4  11.8 io*.so 1.005 
4-6210 4-6438.1 .LO9 53 .7  - 1 4 . 5  - 9 . 9  ,664 86.8 .347 1.111 ¶?4.0  360.8 .725 1.496 9 0 . 2  1.364 11.4 58.0 204.3 ~ 3 1 5  
4-8020 4-8210 ,319  32.0 7 . 6  - 1 . 9  1.112 lOS.3 .355 1.340 296.8 4 0 7 . 3  .e64 1.016A 109.8  ,771 - . 4  19.3  123 .5  .el0 
4-8210 4-8441.3 ~ 1 7 8  4 9 . 7  -1.1 -5 .0  .664 86 .7  .348 1.111 173.7 315 .6  . I25  1 .497  9 1 . 4  1 .363  6 .6  4 0 . 4  200.0 ~ 2 4 1  
4 -0441-3  4-6800 e241 211.4  1 9 . 9  3.4 1.401 9 0 . 2  .423 1.257 359.4 446 .9  .726 2.787A 112.4 1.089 - .4 - 9 . 0  341.L ,430  
15.00 10.49 6 . 1 4  4.51  7.90 3 .76  16 .92  2/2/1 28.0 2.3 22.7  1 . 0 3 9  5.081 68.5 0 9 . 2  5 1 . 4  113.90 4.242 -- 
4-7990 4-8220 .314 10.1 
4-6401.1 4-6470 .430 199.1 
14.08 11.03 
4-ez20 4-8401.1 .zo5 4 9 . 0  
4-8000 4-8220 .si0 17 .4  
4-8220 4-8408.4 . i 9 4  43.0 
4-8408.4 4-8480 . s 5 7  206.2 
1 3 . 9 4  10.66 
2.1 
2 5 . 7  
10.6 
6.64 




- MARS ARRIVAL DATE = 2440220 I24 NOV 1990) - -  . 
-.I 1.083 105.6  ,318 1.210 265.6 S10.0 .825 1.594A 102.1 ,709 - 1 . 4  1 7 . 4  9 5 . 5  
2.3 ,619  86.7 .428 1.056 1 7 5 . 6  297.5 .604A 1.500 7 2 . 4  1.353 -1.4 - 4 . 3  219 .5  
3.2  1.466 103.4 . S O 0  1.590 323.1 446 .1  ,667 C.513A 119.1  1 .159  -3.6 -24 .0  315 .2  
8.05 6.46 4 . 3 9  L0.42 Z / l / l  59 .7  7 . 2  25.2 ,325 4.502 143.3 147.9  31.2 68.5L 
2 . 7  .634 8 7 . 8  ,398 1.018 176.7 310.4 .649A 1 .507  76.5 1 .359  -1 .1  -6 .2  222.4 
3 . 1  1.427 100.5 A 9 4  1.354 327.9 440.9 ,685 2.0241 116.1 1.112 -3 .4  -21.6 325.7 
3.26 6.67  4.12 10.61 2 / l / l  4 9 . 3  6 . 9  2 5 . 7  .472 4 .494  128.4 159.0 47.1  68.SL 
- . a  i.089 105.4 .sez 1.259 z e 9 . z  104.6 .e40 i.631~ io4.e  . 7 z s  -L .L  1 7 . 0  106.5 
. i l l  
.430  
.I 76 
1 . 1 6 3  
. 1 5 5  
. 3 5 ?  
* 502 
1.649 
4-0010 4-0220 ,507 24 .7  6 . 5  -1.0 1 . 0 9 0  101.0 .320 1.272 292.0  498.4 .855 1.690A 106.1 .737 -.9 1 0 . 1  115 .9  .169 
4-641O.C 4-8490 ,291 212.0 1 7 . 5  3.6 1.394 97.5  ,420 1.209 334.2 452.2 .701 1.717A 113.1 1 .073  -L.O -18 .5  331.0  . 4 5 8  
14.04 10.40 0.51  3.56 6 . 9 0  3.97 17 .06  2/1/1 40.4 6 .4  2 9 . 9  -710  3 . 8 7 0  111 .7  102.0 56.7  73.3L L.042 
4-8220 4-84i6.c . l a 7  30.8 2 7 . 0  3 .3  ,645 8 0 . 7  .375 1.095 177 .0  324.1 , 6 8 5 ~  1.506 60.4 1,363 -2.2 -10.2 223.3  .wi  
MAR3 ARRXVAL OATE = L443230 ( 4 OEC 1990) - . - 
4 - T B 8 0 .  4-0C30 ,311 10.0 1 . 7  - . O  1.060 101.7  .314 1.202 eO5.2  5 1 5 . 0  .a25 1.580A 100.3 e697 -1 .2  1 7 . 3  9 1 . 7  -154 
4-OL30 4-0401-0 .C13 44.0 C4.0 2.L .613 69.9 .431 1.061 179.9 297 .7  .604A 1.518 72 .4  1 . 3 5 5  -1.2 -3.6 220.5 .432 
4-0401.6 4-0470 .43L 199.0 10.1 3.L 1 . 4 7 0  103.3 ,587 1 .620  323.6 445.6 ,666 C.572A 119.3  1.164 - 3 . 0  -23.0 315.5 .SO1 
14.00 11.15 0.89 C.64 6 .25  4.50 C0.94 W i l l  6 8 . 7  7.1 C 3 . l  .a22 4.002 145.4 147.0  32.5 67.6L 1 . 1 6 1  
4-0020 
4-0230 










4 -0433 .L  .LOO 





4 - m t 7 . 1  . i n ?  
11.90 
4-0cs0 . e97  
3 c . 7  










r i d .  I 
8.0 -1 .1  
20.1 4.3 
L1.0 3.1  
0.0  - 1 . 1  
34.0 6.1  
20 .6  3.4 
0 . 3 1  3.41 
0.0 -1.7 
-1 .0  - ¶ . I  
19 .3  3.4 
# , a i  3.44 
0.31  3.a 
' 1.09 
.65 
I 1 - 3 7  







1 . 4 1  
1 0 . 6  
1 0 5 . 1  . s t 5  r.eze e8e.e IOB.I ,841 i . s t 5 ~  109.4 . n o  -1.0 10.2  103.8 .140  
90.9 ,401 1.084 161.4 310 .7  . 65OA 1.3180 76.5 1 .361  -1.4 - 5 . 1  223.1 , 3 5 0  
100.4 -499 1.360 528.4 448.4 .686 2.0101 116.2  1.115 -3 .3  - 2 1 . 3  323.8 . I 0 6  
4.33 10.66 2/1/1 5 7 . 0  6 .0  1 4 . 9  .470 4.633 130.6 116.9  45.8 66.9L 1.101) 
104.7 ,319 1 .257  292.5 105.4 ,017 1.058A 1 0 4 . 3  -723  -.? iO.0 114.8  . l S l  
91.1  a370 1.102 182.7 324.4 ,685A 1.5190 00.4 1 .365  - 1 . 7  - 0 . 0  tLS.6 .L91 
97 .5  ,422 1.214 334 .6  431.9 .702 1.727A 113.2 1.075 -L.O -10.3 331.7 ,437 







9 2 . 6  





,325 1.291 L96.L 497.4 
e360 1.117 103.9 342.2  
~ 3 6 2  1.125 344.0 455 .1  
15 .01  f?/l/l 3 0 . 3  4.9 
,325 1.291 L96.L 497.4  
,355 1.101 104.0 352.1 
,336 1.177 350.7 411.L 
10.28 L / l / 1  3 0 . 3  t . 9  
. 3 t 5  1.L91 L9O.C 497.4 
.350 1 . 1 2 1  16L.9 3 1 1 . 9  
. 440  1.309 5 . 3  05 .0  
17.35 ?./2/1 33.3  3 . 1  
.e71 1.71lA 106.1 ,731 - .L 19.4  124 .0  .IO4 
,715A 1,5200 05 .1  1.360 -17 .4  2 1 0 . 6  . t 3 l  
,717 1.532A 110.5 1.046 - 1 . 0  -13.6 559.0 .a131 
39.L 1. lLS L.902 85.3 (10 .0  52 .0  04.4L L.LZ8 
,071 1.711A 100.1 .737 - .E 19.4 1 2 4 . 0  ,164  
.723A l.5LOO 6 7 . 9  1.306 -1 .2  -3L.5 2lC.6  , 2 3 1  
9 3 . 3  1 , l L L  L.LSO 00.1 51.6 -03.8 93.60 1 . 3 6 0  
,071 1 . 7 l l A  106.1 ,737 -.L 16.4 1 2 4 . 0  ,144 
.7L2 1.519D 9 3 . 1  1.365 6 . 9  4 0 . 1  196 .0  . C Y 3  
.IPSO 1.8921 113.1  1.104 . I  - 1 . 6  111.7  , 4 4 6  
.ret i , e s i ~  i i i . 3  1.064 - 1 . 2  -11.5 340.0 .401 
t s . 3  .e37 4 .954  07.0 08.2  80.8. i09.50 3.10~ 
4-0050 4-0230 -300 4 6 . i  35.0 4.0 1.120 103.2 .363 1.430 301 .0  430.2 ,910 1.949A 111.0  ,707 - 6 . 3  -3.4 135.1  -235 
4-0250 4-8476.7 -184 57.1  t 3 . 7  .9 .e31  60.0  ,402 1.007 174.0 411 .2  ,610 1 .524  104.0 1.312 1 . 3  4 . 7  1 9 0 . 3  . 3 9 0  
4 * 0 4 r 6 * ?  4-0S30 h350 170.0  1C.C 3 . 7  1.L42 73.6 .SO5 .e29 03.9 144.7  . I760  1.082A 103.2 ~ 0 9 0  2.9 -.I 333 .4  ~ 2 6 2  
15.87 10.26 6 .37  5.11 0 . 5 0  3.69 13.54 l / Z / l  28.8 32.6 L1.4 ,460 5.303 157.6  1 1 7 . 9  L2.4 60.3L 1.015 
MAR0 ARRIVAL DATE 2446240 (14 OLC 19901 - 
d-eoto  4 - 0 ~ 4 0  .e 
4-8240 4-8440.0 .e 
4-0440.0 4-0500 .2 
13. 
4-0030 4-6240 . I  
4-0240 4-6439.L . l  
4 - 0 4 S 9 . L  4-0310 . I  
13. 
4-0040 4-0240 . I  
4-0240 4-0409.0 .1 
4-0460.0 4-0520 .S 
14. 
4-0000 4-6C40 ,a 
*-EL40 4-04OL.O .1 
14 .  


























100.0 , 10.38 












6.50 4 . 5 0  
5.4 -2.0 l.lOP 103.8 
1 9 . 1  3.6 1.350 OL.3 
0.1C S.39 0.79 4 . 1 4  
-4.6 -0 .1  1.110 103.1 
20.0 .7 -033 90.0 
1 5 . 1  3.0 %.COS 70.9 
6.30 8-94 7.33 4 . 0 4  
i4.8 - . I  ,042 ve.9 
34.4  3 .7  
( 4 . 0  1 . L  




0.e1 4 . 0 0  
1 . t07  r i . 4  
l .L76 

















0 . 3  04.2 




im.0  ~ 0 9 . 4  
803.7 490.9 
101.L 402.4  
34.3 1 7 . 0  
' 811.9 479.9 
I 1 l O . t  410.0 
I 00.3 m . 1  
80.4 a10.7 
e0.4 10.4 
.E73 1.67OA 104.4 
-720  1.1390 94.1 
,7240 1.931A 113.0 
C3.1 ,071 1.005 
,000 i . 7 3 0 ~  106.1 
,102 1.1340 91 .0  
.IO30 1.469A 110.1 
7.1 -005 18.313 
,901 1,793A 107.7 
,079 1.5810 101.1 
,0420 le219A 107.4 
$0.0 ,607 0,051 
,723 
1.367 










I .rea ! 1.351 
,044 
I 103.0 
-.1 10.7  123.0 .14? 
. 3  - 7 . 0  341.0 ,499 
09.L 50.0  100.10 3.400 
,O 2L.O 13L.5 .161 
L.L 11.0 191.1 ,281 
34.0 01.4 90.8OLC.074 
7 . 0  39.1 191.1 . L ~ J  
1 . 3  -3 .4  343.4 .sea 
224 











4-8402 .9  












14 .61  
1990 INBOUND SWINGBY 
R A l  OECLi 1 1 '4 1 PSI 1 ECCEN SUA THE71 THETZ PERlH APHEL 
RA3. DECL3 I 3 V 3 P S I  3 ECCEN SUA THE13 THE14 PERlH APHEL 
R A S  OECLS 1 5 V 5 P S I  5 ECCEN SUA THE15 WET6 P E R I H  APHEL 
AERO- O V L  ---OVA EVA O V O  -EVR TYPE SUN A SUN R KAPPA - A  




11.5 1 . 2  
37.2 20 .4  
2 0 0 . 5 .  10 .3  
12 .01  8 .61  
- -  - 
2 . 1  1.142 101.5 .314 1.502 316.2 474.7 ,940 2.065A 
1.4 .612 85.1 ,435 1.072 1 1 3 . 6  423.5 ,606 1.538 
2 .9  1.179 68.9 ,359 .736 109.4 172.0 .4120 l.OO1A 
5.17 8 . 5 5  4.17 12.90 1 / 2 / 1  19.1 69.3 24.6 ,318 
-1 .0  1.078 105.8 ,313 1.195 284.0 524.8 .821 1.568A 
2.0 -611  91.6 ,440 1.085 189.9 299.0 .607A 1.5620 
3.1 1.477 103.2 .599 1.673 324.4 444.6 .670 2.615A 
-. MARS ARRIVAL DATE = 2446250 124 OEC 1990) ' 
2.66 8.08 5.39 20.73 2/1/1 87 .7  7.1 2 4 . 3  ~ 3 1 8  











4 . 7 5 0  
HISSION OURAII@N : 480 C A V S  
MARS ARRIVAL D A T E  : 244F240 
14 CEC 1930 
v z  
v 4  










1 2 OECLP R A 2  S P C C C O  
I 4 DECL4 R A 4  OPECC4 
1 0 DEC?6 R A 8  SPEEC6 
RAP 0ECa.P ETA P E R l C  
-3 .6  1 1 
1.0 2.9 
3 . 5  - 3 . 3  
129.5 1 1 . 9  
-1.1 11.8 
- . e  -2 .4  
-3 .7  -23.4 
140.9 30.4 
1 A R . O  , 2 3 1  
207.6 .435 
316.0 ,222 
8 8 . l L  1.173 
82.5 . 1 2 5  
221.3 , 4 3 5  
315.9 .589 
66.0L 1.192 
4-8000 4-8250 .301 18.6 3.5 -1 .2  1.082 105.0 .SOB 1.215 287.9 118.9 .e40 1.590A 98.9 . I 8 8  - . 9  19.0 98.0 - 1 2 2  
4 -8250  4-8409.9 .e40  32.9 19 .7  2.2 .629 98.2 .412 1,110 192.0 312.4 ,653A 1.5680 76.6 1 ,369  - . 9  - 3 . 3  223.1 a359 
4-8409.9 4-8480 .359 2 0 7 . 2  13 .5  3 . 4  1 .434  100.3 .SO6 1.391 329.1 441.6 .681  2.094A 116.3 1 .121  - 3 . 2  - 2 1 . 0  524.2 ,511 
14.24 11.63 6.39 2 .61  6 .02  5.24 18.81 2/1/1 14 .8  6 .6  23.0 .461 5.014 132.7 152.9 44 .9  64.8L 1.816 
4-8010 4-8210 .291 2 5 . 8  5.3 -1 .4  1.086 104.3 .307 1.238 291.8 513.0 ,858 1.618A 100.8 .699 - .6 19 .6  109.1 -124 
4-8250 4-8417.3 -237  29.5 19.5 2.5 .641 98.8 ,391 1.131 193.9 326.3 .688A 1.5730 80.7 1.313 -1 .0 -4.8 222.6 -291  
4-8417.3 4-8490 -291  212.5 4 1 . 3  3 .6  1.398 97.4 .426 1.224 335.1 451 .3  ,702 1.746A 113.3 1.078 - 2 . 1  - 1 8 . 0  SS1.9 - 4 4 0  
14.02 11.36 6.21 2.66 6 . 0 ?  5 . 1 5  1 1 - 1 6  2/1/1 82.5 6 . 0  24 .3  . l l O  4 . 7 1 1  113.9 188.$ 6 0 . 0  69.6L C.686 
4-8020 4-8250 ,284 33.1 6 .4  -1 .7 1,092 103.8 ,308 1.264 295.7 507.2 ,875 1.6531 102.7 -711  -.I 20.2  121.0 . I S 2  
4-8250 4-8426.6 .235 26.8 20 .2  3.0 ,650 98 .8  .376 1.146 195.2 342.8 .715A 1.5760 85.3 1.376 - 1 . 4  -8.5 217.0 -232 
4-8426.8 4-8500 .232 214.8 21 .6  3.8 1.369 94 .1  .362 1.123 344.5 455.2 .717 1.529A 110.4 1 . 0 4 1  - 1 . 8  -13 .9  338.9 ,380 
13.97 11.17 6 . 0 7  2.80 6.21 5.10 15.84 2/1/1 51.5 5 . 0  30.2 1.120 3.839 94 .0  LO1.3 66.1 83.PL 3 .181  
4-8020 4-8250 .284 33.1 S.4 -1 .7  1 .092 103.8 .SO8 1.264 295.7 507.2 .815 1.653A 102 .1  -711  - . l  20 .2  121.0 - 1 3 2  
4-8250 4-8442.4 ~ 2 4 5  23 .0  32.1 7.6 $652  98 .2  .369 1.149 194.5 367.1 -724 1.5730 9 1 . 9  1.374 -3.9 - 3 5 . 6  199 .0  e 2 4 2  
4-8442.4 4-8500 .242 210.8 19.6 3.4 1,403 89 .8  ,427 1.267 .7  86 .5  ,7260 1.807A 112 .6  1.092 - . 3  -8.6 341.3 . a33  
14.22 11.42 6.07 2 .80  8 . 2 1  5.34 17.00 2/1/1 51 .5  2 . 5  56.6 1.022 2 .111  19.3 19.5 -76.6 100.10 1,135 
4-8020 4-8250 .284 33 .1  6 .4  - 1 . 7  1.092 103.8 .308 1.264 295.7 507.2 . e 7 5  1.653A 102.7 .111 - . t  2 O . t  121 .0  - 1 3 2  
4-8250 4-8451.0 .229 38.0 -.2 - 5 . 2  .648 97.4 ,373 1.141 192.8 379.0 .116 1.5670 95 .1  1.370 7 . 0  37.4 191.6 ,274 
4-8451.0 4 - 8 S O O  .274 204.9 18.5 3 . 5  1.422 86 .3  .471 1.366 11.5 83.6 .7220 2.OlOA 114.0 1.116 .I -6.4 3 4 1 . 9  , 4 7 0  
13.84 11.04 6 . 0 7  2 .80  6 .21  4 .96  17.84 2/2/1 5 1 . 5  3.9 22.2 -199 1.197 62.7 7 1 . 1  48.8 107.40 3.118 
4-8030 4-8250 .278 40.8 5 .9  -2 .4 1.098 103.2 .312 1.293 299.6 501.5 .890 1.696A 104.4 ,723 a 7  2 1 . 1  131.6 ,143 
4-8460.1 4-8510 ,272 190.5 18.6 3 .7  1.356 81.6 ,364 1,096 32.1 98.7 .6980 1.495A 110.8 1.037 1.1 - 3 . 1  343.0 .381  
13.55 10.53 5.97 3.02 6 .43  4 . 5 6  15.95 2/2/1 42.4 5 .3  8.2 .814 13.906 9 8 . 6  6 6 . 2  T9.3 94.70IO.503 
4-8250 . 4-8460.1 .cis 37.0 1 4 . 5  - .E  .640 95 .9  .381 1.128 i 8 9 . 0  391.3 .698 i.5580 98.5 1.366 2.1 10.4 191.7 .e72 % 
4-8040 4-8250 ,279 4 9 . 1  . 9  -4 .3  1,105 102 .1  ,318 1.326 103.6 495.9 .904 1.747A 106.0 .736 2 . 6  27.4 142.1 ~180 
4-8250 4-8470.4 .PO1 4 2 . 5  1 9 . 2  .8 ,629 93.9 .394 1.111 186,O 402.9 .e13 1.549D 101.8 1.360 1.3 5.3 195.2 .321 
4"6470.4 4-8520 . 3 e l  180.6 15 .1  3.8 1.292 76.8 ,511 ,926 61.5 122.5 .6380 1.214A 101 .1  .955 2 . 1  -1.0 339.6 ,316 
13.14 10.37 5.99 3.37 6.78 4.38 14.57 2 f 2 / 1  36.5 17 .3  17.4 ,581 6 . 6 1 8  144 .1  112.1 35.0 76.5L 3 .281  
4-8060 4-8250 .291 49 .9  49 .4  7.8 1.122 101.5 , 3 3 1  1.404 312.0 485.1 ,931 l r 8 7 7 A  108.3 .764 -9.1 -15.6 136.8 .224 
4-8210 4-8481.6 ,200 5 3 . 2  2 3 . 6  1.2 .615 90.6 .418 1.089 180.9 411.9 .634 1.9440 105 .1  1.553 .9 3 . 1  202.9 .390 
4-8481.8 4-8540 .390 119 .1  9 . 8  3.3 1.208 71.5 .322 . I 1 5  98 .1  160.7 ,5260 1.025A 9 8 . 7  -845 3 . 2  - 1 . 2  325.2 ,227 
15.26 10.45 6 . 2 0  4 .83  8.21 4.25 12.97 1/2/1 39.2 50.3 24.6 ,396 4.689 162.9 124.9 1 7 . 1  83.8L 1.460 
4-8070 4-8250 . e 5 1  6 0 . 1  34 .9  5.2 1 .131  100.9 .330 1.452 116.4 479.9 .944 1.96OA 110.2 .779 -4 .7  - 3 . 9  147.7 ' - 2 1 1  
4-8260 4-8487.4 .ZOO 6 0 . 0  21  4 1 4  607 88 6 433 1.018 178 2 422 0 .611 1.544 ( 0 1 . 6  1.350 .9 2 .6  207.6 -427  
4-6487.4 4-8550 .421 182.9 1:6 2:9 1:182 6913 :353 ,740 108:2 171r9 .4790 1.001A 94.4 . e l l  3 .5  - 3 . 1  S16.3 . e l 8  0 
14.47 9 .86  5.80 4.61 8.00 4.26 12.84 1 /2 /1  24 .8  68.9 25.1 ,330 4.608 167.4 lP9 .B  1 2 . 6  87.4L 1.189 
4-8080 4-8250 ,248 68 .6  31 .3  2 . 1  1.142 100.2 .365 1.100 321.0 475.0 .916 2.0576 111.4 .195 -3 .5  - . 9  153 .2  .e28 
4-8210 4-8493.9 .204 69 .0  2 7 . 2  i . 6  .597 8 6 . 0  .454 1.065 t 7 5 . l  429.1 ,582 1.549 110.1 1.346 .8 2 . 1  2 1 3 . 3  ,474 
4-8493.9 4-8180 ,114 189.0 1.5 2.4 1.159 66 .8  ,395 ,712 116.3 179.6 .4310 .99% 80.2 .I61 3 .7  -5.4 309.8 ,234 
14.73 9.80 1 .44  4.93 6.32 4,36 13.10 1 /2 /1  18.7 85.5 24.5 .e61 4.708 171 .1  135.4 6.9 91.10 e990 
4-8100 4 -8250  ,235 75.6 29 .2  1 .3  1.167 98.2 .403 1.640 330.9 465.9 .979 2.3OlA 113.6 .829 -1.1 .4  160.7 ,262 
4-8250 4-8428.6 ,234 26.5 20 .5  3 . 1  ,651 98.8 ,374 1.147 195.3 345.9 .718A 1.5770 86.2 1 .316  - 1 . 6  -9.6 215.3 .e24 
4-8428.8 4-8580 .224 199.2 -71.4 -9 .7  1.264 90.3 ,155 ,856 358.1 543.1 .724 ,989 09.1 .926 1 2 . 0  44.5 302.6 - 2 3 2  
16.11 10.32 5.23 5.78 9 .18  5.09 13.06 1 / 1 / 2  11.1 90.7 62.6 1.198 1.928 9 5 . 6  202.3 -67.7 68.PL I.109 
--__ -_.-_ _________I_ MARS ARRIVAL DATE = 2448260 ( 3 JAN 1991) ~ - - -  --_ - 
4-7990 4-8260 .!I18 11.9 1.0 - 1 . 2  1.077 106.0 ,515 1.193 283.4 529.2 ,817 1.569A 9 4 . 9  -669  -1 .1  1 7 . 9  78 .1  a125 
4-6280 4-8403.3 ,274 34 .3  18.8 2 . 0  .618 102.0 .448 1.107 195.6 300.5 - 6 l l A  1.6030 72.5 1.369 - a 6  - 1 .9  t 2 1 . 0  .436 
4-8403.8 4-8470 .436 200.6 10 .2  3 . 1  1.479 103.1 .604 1 .696  324 .1  4 4 4 . 3  ,671 L.721A 119.6 1.176 -3.8 -2S.3 316.1 ,592 
1 5 . 4 5  12.78 6.68 2.68 6.09 8.10 20.82 2 / l / l  96.9 7 . 1  t3.5 ,316 4.918 146 .6  145.8 30.2 65.SL 1.P39 
4-8000 4-8260 .302 19.0 3 . 3  -1 .3  1.081 105.1 .308 1.212 287.4 523.4 -636 1 . 5 6 5 A  97 .1  ,678 -.8 10.3 91.4 ,116 
4-0260 4-8410.2 , 269  30.5 18.0 2.1 .636 102.3 .421 1.134 198.1 314.1 .656A 1.6130 76 .8  1.316 - a 7  -2 .1  222.3 , 3 5 9  
4 - 8 4 l O . t  4 -8480  .359 207.5 13.4 3.4 1 . 1 3 5  100.2 .SO9 1,400 329.3 4f7.3 ,686 2 . l lLA 116.4 1.123 - 3 . t  -20.9 324.3 ,513 
14.92 12.58 6 . 4 1  2.54 5.96 5.97 18.6S $!Ill1 84.2 6 .6  21.7 ,466 5.317 132 .3  1110.7 45.8 64.2L 2.012 
4-8010 4-8260 - 2 9 0  26 .1  5 . 2  -1.5 1.085 104.3 ,304 1.233 291.4 517.7 .e56 1 . 6 O l A  9 9 . 1  .68B -.5 20.2 105.1 .116 
4-8260 4-8417.1 -268  27.7 17 .6  2 . 3  .648 102.5 , 402  1.156 200.2 326.1 .691A 1.6210 81.0 1.360 - .6  -3.6 221 .1  ,291 
4-6417.7 4-0400 .291 212.7 17.2 3.6 1.399 91.3 .426 1.229 335.4 451.1 .703 1.7541 113.3 1.079 - 2 . 6  -17 .9  332.0 .442 
14.60 12.06 6 .19  2 . 5 2  5.93 5.89 17.19 2 /1 /$  11.4 5 . 9  L2.4 . IO9 5.139 111.1 164.0 65.9 10.4L t .934  
4-8020 4-8260 ,280 33 .4  6 . 3  -1 .6  1.089 103.6 ,303 1.256 295.4 512.0 ,873 1.6361 101.0 .699 -.I Po.8 118.1 -120  
4-8260 4-8427.4 ,264 25.7 17 .9  2.7 .63? 102.6 .388 1.171 201.5 345.1 .7111 1.6250 85.8 1.383 -1 .0  - 6 . 1  214.4 a231 
4-84P7.4 4-6500 ,231 214.9 21.5 3.6 1.571 94.0 .364 1.128 345.1 454.8 .111  1.538A 110.5 1.047 - 1 . 1  -13.7 339.0 ,382 
(4 .41 11.83 6 . 0 1  2.58 6.00 5.62 15.89 P l l f l  59.4 4 . 8  27.6 1.122 4.189 89 .1  LO7.6 -82.2 8I .OL S . 5 1 0  
4-8OLO 4-8260 ~ 2 8 0  3 3 . 4  6 . 3 1  -1.8 1.089 103.6 .!IO3 1.256 295.4 512.0 .875 1.636A 101 .0  ,699 - . 1  2 0 . 6  118.1 *120  
4-8260 4-8446.5 e 2 6 7  23 .3  29.8. 7 . 5  .I55 101.4 .382 1.167 199.7 373.6 ,721 1.6130 93 .6  1.318 - 5 . 7  - 3 2 . 1  193.6 . e 5 4  
4 - 8 4 4 6 - 5  4-8500 -254 208.2 19.3 3.4 1 .411  68.3 .441 1.310 5.6 65.0 . I 2 5 0  1.895A 113.2 1.104 ~1 - 7 . 5  341 .1  ~ 4 4 9  
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1 .79  
-10.5 
eo.9 
1 2 . 1  
6.17 
44.3 
t 4 . a  
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-1 .6  1.089 103.6 .303 1.256 295.4 512.0 .875 1.636A 101.0 .699 -.l 
-5 .1  .649 100.6 .386 1.157 197.8 382.6 . 7 1 1  1.6030 9 6 . 3  1.375 7 .0  
3.6 1.428 85.2 ,185 1.397 14.6 8 3 . 1  .7190 2.0751 114.5 1.126 .8 
2.58 6.00 5 . 5 4  18.12 W 2 / 1  59 .1  4 . 3  20.8 ,123 5 . 5 2 1  5 9 . 3  ?3.8  
-e.3 1.095 103.0 .so4 1.281 299.4 501.3 .e92 1 .6 ro i  i o 2 . r  ,711 . 5  
.l ,639 99.0 ,393 1.141 194.6 393.9 .693 1'.5890 99.4 1.369 1 .8  
3.8 1.356 80.6  .370 1.097 35.6 99.3 .6910 1.5OPA 111.2 1.037 1.7 
P . 1 4  6.13 3.09 18.10 2/2/l 49.1 5.8 9.5 .728 12.075 102.8 8 5 . 5  
-3.1 1.102 109.4 .SO6 1.309 303.1 100.8 .907 1.712A 104.3 .722 1.8 
3.9 1.990 76 .0  .317 .921 64.1 '123.5 -6300 1.213A 107.7 ,953 0 . 6  
L.99 6.40 4.65 14.65 W 2 / 1  41.2 17.0 18.1 ,145 6.354 143.8 113.1 
-7.8 1.107 101.8 .313 1.341 507.8 495.4 . 9 2 l  f.161A 105.8 .731 8.2 
1.2 ,619 95 .5  -413 1.109 161.9 410.8 .6¶0 1.5670 104.2 1.359 e 9  
3,? 1 . t 4 O  73.3 ,309 .e26 8 5 . 1  145.2 .5710 1.0824 103.3 .e88 3.0  
3.64 1.04 4.10 t1.1S Ll2/ l  42.1 33.0 L3.0 -452  5.OtO 156.0 120.7 
.s ,620 0 7 . i  .do4 1.122 190.1 404.1 i . 5750  102.3 1.363 1.1 
5.3 1.123 100.4 
1.1 .sea 9 t . l  
t . 9  I.tclL 69.3 






' .45J . w a  
I a1.04 
22 5 
2 0 . 8  118.1 .,loo 
3 5 . 2  189.7 .2P8 
- 5 . 9  341.9 .4P2 
41.3 101.10 3.274 
P l . 9  129.8 . I 2 9  
8 .7  191.8 . P I 7  
-2.8 3 4 2 . 6  .393 
76.6 92.00 8 . 0 6 1  
25 .3  140.7 - 1 4 2  
4.4 195.1 e332 
-1 .0  339.0 .322 
36 .1  77.4L 2.919 
39.1 154.4 ~ 1 1 2  
3 . t  199.6 * 3 6 5  
-.6 335.0 s t 6 4  
E 4 . 0  60.8L 1.815 
-761  -6 .7  -12.G 141 .1  .LO2 
,811 3.1 - 3 . t  318.3 .e19 
168.1 130 .1  13.3 8T.4L 1.188 
s . 3 1 ~  . 7  2 . 1  207.9 . d m  
ITOPOVCR T I M E  i 0 D A Y 3  1990 lN8OUND SWINC8Y HISSION DURATION : 460 D A Y S  
M A R S  ARRIVAL DATE : Ll4@260 
3 JAN 1 9 9 1  
V 2 I 2 OECLP R A 2  8PEEC2 
V 4 I 4 DECL4 R A 4  3CEEC4 
V 6 I 0 OECL6 RAE 8PEEC6 
INC R A C  OECLP E T A  PLRIC 
.EO3 -2.6 -1.6 161.9 .e32 
1.363 -1.1 -6.6 2 1 3 ; l  ,226 
,926 12.9 4 4 . 0  302.6 , 2 3 4  
9 4 . 7  L O 4 . l  -63 .3  70.9L ,991 
- 
_ _  _. .. 
LAUNCH ARRIVC-~PEEDI  
DEPART 3)WNGBV OPEE03 
OWNGBY RElURN EPEE05 
PROP 
4-6100  4-8260 ,217 
4-0200  4-6426.7 ,203 




R A I  -DECLl- 
R A 3  OECLJ 
R A 5  DECL5 
AERO-DJL __ 
2 5 . 5  16.0 
199.2  -71 .7  
10 .16  4 . 9 1  
1 4 . 1  31 .4  
-- . . 
I 1  V l  
I 3  v 3  
I 5  V S  
-!)!?.-EVA - 
1.6 1 .153  
2 . 1  .616 
- 9 . 8  1 .264  
5 .04  6.42 
PSI  l-ECCEN SUA THE11 THE12 
PSI 3 ECCEN SUA THE13 W E T 4  
PSI  1 ECCEN SMA THE15 THETI 



















PSI  2 
P S I  4 
PS I  8 
E 
1 1 1 . 7  
06.4 
69 .1  
1 . 8 4 4  
91.6 . 3 ro  1.159 w , s  4 1 1 . 1  
102.5 , 331  1.172 201.8 347.2 
9 0 . 2  , 1 5 5  ,856 356.2 5 4 5 . 1  










1 1 . 9 9  
76 .1  




1 9 . 7  
- 6 9 . 3  
4 . 8 4  
1 . 4  1.164 9 6 . 3  .386 1 .617  337.1 461 .5  .992 2.242A 112.6 ,617 -2 .4  - 1 . 1  161.0 - 2 4 7  
3 . 4  .616 102.2 .362 1.114 201.3  360.1 .121 1.6230 90.0 1.382 - 1 . 7  - 1 1 . 0  203.4 . e l l  
-9.0 1 .262  66.9 , 1 5 1  .851  0 . 1  191.8  ,1240 .990 6 1 . 9  ,929 12.3  4 3 . 2  302.5 . P Z l  
5 . 4 1  6 .79  1.75  12.98 l / l / 2  11 .4  9 6 . 3  1 9 . 0  1.346 2.030 95.6  107 .7  -70 .7  6S.EL 1 . 3 8 7  
MARS ARRIVAL DATE 2446270 (13 JAN 1991) - - .__ 
-1.3 1.080 101.2  .310 1.210 266.8 527.8 .E31  1.SESA 9 5 . 4  ,670  -.E 19 .1  66.9 . I 1 7  
2.1  ,649 106.8 ,431 1.1Yl 204.8 316.4 .661A 1.6800 77 .1  1.366 -.I -1.6 220.9 -319  
3 .4  1.437 100.2 ,112 1.409 329.6 447.1 ,666 2.13OA 116.5  1 .125  -3.2 -20 .7  324.4 . S I 5  
2 - 5 3  1 .91  6.92 16 .90  2/1/1 9 3 . 4  6 . 1  20.0 .461 1.764 130.5_146.0 4 6 . 1  , 6 4 . 1 L  2.216 




0 . 4 6  
1.1 
16.2 
1 7 . 2  













207 .7  
13.37 
4-6010 















2 6 . 1  
26 .6  
212 .9  
13.03 
-1.1 1.064 104.3  .303 1.229 290.9  522.2 ,856  1.602A 9 7 . 4  .660 -.I 2 0 . 7  100.6 ,112 
2 .2  ,661 106.0 -417 1 . 1 9 3  207.0 330.6 .691A 1,6910 61.1  1.390 -.S - 2 . 5  216.8 .e91 
3.1 1.400 9 1 . 2 .  . o o  1.234 331.1 410.8 .703 1 . 7 6 1 ~  113.4 1.061 -2.6 - 1 7 . 1  ~ i 2 . i  , 4 4 1  
2 . 4 3  5 . 8 5  6.64 i i . 2 3  z / i / i  80.6 1.8 20.5 .709 s.000 106.4 i 6 r . i  0 9 . 2  r 3 . a  8.~67 
-1.6 1.067 i 0 3 . 5  .300 1.210 291.0 116.6 .E71 1.624A 9 9 . 3  .689 - . 1  21 .1  114.3 .112 
2 . 4  .669 106.0 .404 1.208 208.3 348.9 .120A 1.6960 60.6 1.392 - . I  - 4 . 2  210.1 .e31 
3 . 5  1.313 93 .7  ,369 1.136 346.3 4 5 4 . 0  ,716 l.BI8A 1 1 0 . 7  1 . 0 5 1  -1.6 - 1 3 . 2  339.2 ,386 





3 3 . 6  
21.1  
214.9 
12 .10  
6.3 
16 .3  
21.3 
5 . 9 7  
4-0020 4-6270 ,276 33.6 0 . 3  
4-0270 4-6450.4 ,293  24 .5  2 7 . 1  
4-8450.4 4-8500 . Z l l  2 0 5 . 3  1 8 . 7  




r . e  
1.087 103.5 .300 1.250 e 9 s . o  516.6 . a i 5  1 . 6 2 4 ~  9 9 . 3  .6m -.i 21.5 114.3 .$le 
5.81 6 . 3 0  i 1 . m  wi / i  6 7 . 0  3.6 4 9 . 1  ,821 2.4or  12.7 93.0 - 7 e . o  i o 3 . 1 0  i . i s e  
i i . 0 ~ 7  103.5 . ~ O O  1.210 295.0  it..^ ,879 1 . 6 2 4 ~  9 9 . 3  ,069 - . I  21.1 114 .3  . i r e  
.659 104.7 ,400 1.190 204.6 360.0 ,714 1.6650 9 1 . 7  1.384 -5 .3  -26.1 189.0 . 2 f l  
1.420 60.6 e461 1.317 10.6 63.0 . l e 3 0  1.991A 113.9 1.116 . 5  -0 .0 341.9 e460 
I . O S 3  104.0 ,402 1.119 202.9 366.1  .705 1.6120 9 7 . 0  1.380 6.9 32.4 168.3 .SO5 
1.433 64 .0  ,500 1.430 16.2 82.8 .7150 t .146A 115.0 1 .133  1.0 - 5 . 4  341.0 .491  
1.05 6.22 16.43 2/2/1 67.9  4 .6  1 9 . 0  .641 6.005 5 5 . 0  77 .3  41.0 101.00 3.269 
4-6020 4-6270 ,278 33.6 0 . 3  
4-0210 4-0415.7 .279 W.8 2.6 
4-0415.7 4-0500 , 1 0 5  201.1 1 7 . 0  
14.03 12.20 1.97 
4-0030 4-6270 ~266 40.0 0 . 5  
4-8270 4-0404.5 -260 34.6 1 5 . 5  
4-6404.1 4-8110 . S O Y  100.5 1 7 . 2  
14.01 11 .13  5 . 7 9  
-1 .0 
- 5 . 0  
3 . 7  
2.44 
-e.2 1.092 108.8 .299 1 .272  299 .2  511 .1  .892 1.652A 101.1 .700 .I 2E.S 127.2  . l l 7  
a 5  .641 102.3 .408 1.117 199.3  398 .9  .686 1.6290 100.1 1 . 3 7 3  1.1 6 . 5  191.7  e 1 0 1  
3.9  1.310 79.4 ,378 1 .096  39.7 100.2 .6820 1 .51OA 111.7  1 .037  2.0 -2.0 342.0  ' .402 
2.52 1 . 9 4  5 . 7 3  16.30 2/2/1 16.5 0 . 5  1 1 . 1  ,637 10 .297  106.2 9 9 . 4  73 .7  69.9L 1 , 9 1 9  
1 . 1  ,626 100.4 ,416 1.136 191.3 405.9  .663 1 .6090 103.1 I .367  .9 S.3 196.3 ,346 
-3.1 1.097 io2.i .so0 1.297 503.3 105.1 .go8 1,666~ 102.7 . n o  1.4 24.6 139.0 . l e7  
4.0 1.267 15 .1  2121 .si5 0 7 . 4  124.0 ,6180 i . e i z ~  i06.i .e49 2.6 -1.0 338.2 .ties 
t . 7 0  6 . i i  5 .42  1 4 . ~ 8  e/e/i  4 7 . 2  i e . 7  16.0 ,490 6.088 143.4 115.0 30.5 7 8 . 1 ~  2.522 
4-6050 4-0270 
4-6270 4-8410.3 
4-04 70. 3 4-0130 
4-ooro 4-0270 
4-8270 4 - o a ~ o . i  
4-6460.1 4 -05SO 
.204 
. e39  
.379 









5 7 . 2  - 3 . 0  
4 3 . 1  20.5 
178.5  11.8 
10.93 5 . 7 1  
5 3 . 0  63 .2  
52.4 2 3 . 7  
103 .3  7.4 
11.10 0.20 
63.9  42.6 
59.0 2 5 . 4  
106.0 5 . 5  
9.95 5 .17  
-5.3 1.103 101.4 
1.3 .619 98 .9  
3 .05  0.45 5 .21  
1.0 .601 95.4 
2.9 1.179 68.9 
4.60 0.19 4.90 
3.0 1.236 72.5 
io .*  i . i i r  99 .9  
.so3 1.324 30r .o  100.4 
1 ,424 1.120 192.4 411.9  
e319 .E20 8 7 . 9  140.1 
13.60  2/2/1 42.5 3 3 . 9  
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-9 .7  


















1 0 . 1  
- 3 . 6  







. 4  32 
.181 
1 .161  
.153 
, 3 5 8  
.505 




-.6 1.068 108.0 .333 1.142 273.8 134.0 .I61 1.522A 
2.5 ,629 90.9 .401 1.084 181.4 310.7 .85OA 1.5180 
3.4 1.430 100.4 .499 1.368 328.4 448.4 .e86 2.05OA 
4 - 7 9 7 0  4-8230 -331  358 .1  -3 .9  -.e 1.071 107.1 -323  1.160 ET?.? 527.9 .785 1.334A 9 5 . 6  -675 -1.1 14.6 63.6 ~ 1 4 0  
4-8230 4-8416.8 .198 35.2 24.6 3.0 .641 91.7 .378 1.102 l e Z . 1  324.4 .OBSA 1.5190 80.4 1.361 -1 .7 - 8 . 0  223.6 .e91  
*-8*16*6 4-8490 .e91 212.2 11.1 3.6 1.396 91 .1  .422 1.214 334.6 451.9 . I O 2  1.727A 113 .2  1 .071  -2 .8  - 1 8 . 3  331.7 ~ 4 3 7  
3.22 e.ea 4.33 18.68 z / w i  105.7 0.8 24.9 .470 






39 .7  
206.8 
11.62 








1 2 . 4  
- 3 . 1  
- 2 1 . 3  
4 5 . 6  
53.7 
223 .1  
523.9 
66.9L 
4-7980 4-8230 ,320 3 . 3  -1.0 - . 7  1.076 106.3 .311 
4-8230 4-8421.1 e191 30.4 2 8 . 1  4 . 3  .e50 92.2 .360 
4-6421.1 4-0500 .e31 214.9 2 i . s  3.8 i . 3 7 0  94.0 .see 
is.19 10.05 6.76 e.84 8.25 4 . 9  i s . 0 9  
4-@e30 4-0435.1 .coo e1 . i  34.9 8.7 .e13 o2.e .559 
4-e41)3.9 4-0500 . t s i  e i 4 . 1  20.8 3.4 1.383 O P . ~  .sea 
13.99 11.10 0.70 e.84 8.21 4 . 4 0  ie.ea 
4-7980 4-8P30 .320 3.3 -1.0 -.I 1.076 I06.3 . S i 7  
1.180 281.5 321.8 .eo6 
1.125 344.8 4511.1 -717 
1 i . i i r  ~83.0 342.2 .risA 
e / i / i  81.2 4.9 39.2 
i . 1 8 0  ~ 6 1 . 5  5ei.s ,806 
I 1.177 350.7 451.2 .re9 
1.121 184.0 312.1 .IPSA 
1 W i l l  81.2 L.9 13.3 
1.553A 98.l .686 
1.532A 110.5 1.046 
1.S53A 98.1 ,688 
1.8SlA l '11.3 1.084 
i.ieoo 89 .3  i . s m  
i . i e s  t . 9 ~  05.3 
i . m o  87.9 i .360 
1 . m  t . 2 3 0  80.1 
- 1 . 4  16.4 78.6 . 1 3 4  
- 2 . 9  -17.4 216.6 a 2 3 1  
, -2.8 -13.8 359.0 .361 
I -1.4 16.4 16.6 a134 
-1.L -11.8 340.0 ~ 4 0 1  
51.8 -63.9 93.80 1.580 
e i o . 0  5t.o 0 4 . 4 ~  t.eee 
I - 5 . t  -3e.5 C I L . ~  .mi 
228 
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M A R S  A R R I V A L  O A V E  5 C I ~ ( I P S ~  








4-8446 .2  .195 









SUNGBY )PEED 3 
4-8230 .305 
R A l  OECLl- 
RA3 OECL3 











5 0 . 5  21.1 
180.6 15.3 
10.28 8.46 
I 1  
I 3  
I 5  
O V A  - 
-5.2 
3.4 
2 .84  





- . r  
V 1 PSI 1 ECCEN SRA 
V 3 PSI 3 ECCEN SHA 
V I PSI 5 ECCEN SHA 
_. EVA . -DVD-_EVR TYPE 
.6J2 91.6 .356 1.121 
1.412 88.4 .446 1.309 
i.om 106.3 .si7 1.180 
6.25 *.is 1 1 . 3 5  2 / 2 / i  
i.oen 105.1 . s i 4  1.202 
,646 90.1 .366 1.111 
1.356 82.8 ,356 1.095 
8.25 3.82 15.78 2/2/1 
THE11 THE12 PERIH APHEL PSI 2 V 2 
THE13 THE14 PERIH APHEC PSI 4 V 4 
THE15 THETO PERIH APHEL PSI 6 V 6 
SUN A SUN R KAPPA - A  E INC 
1 2  
I 4  
I 6  

























3 5 . 6  
40.1 
11.6 
- 1 4 . 1  
_ _ _  .. . 
R A E  SPctce  
R A 4  3 P E C C 4  
R A 6  SPEEC6 
ETA ?ERIC 
78.8 , 1 3 4  
196.0 , 2 1 5  





4 - 8 4 4 a . e  
281.5 521.8--.806 -1.553A 98.1 ,686 
ie2.s 3ri.9 . r 2 2  1.5190 93.1 1.365 
5.3 85.0 .72~0 1.892~ 113.1 1.104 





191.8 . e 5 4  








76.3~ 3 . m i  
1.086 105.1 .315 l.2Z8 
1.293 18.9 ,319 .928 
,637 87.8 ,386 1.091 
6.31 3.82 1 4 . 1 3  21211 
4-8010 4-8230 .300 25.1 6.0 -1.2 1.092 104.7 .Si9 1.257 292.5 503.4 .e57 1.658A 104.3 ,123 -.7 18.6 114.6 .lIl 
4-8478-7 4-8330 -358 178.0 12.2 3 . 1  1.242 73.6 $305 .e29 83.9 144.1 .SI60 1.082A 103.2 .e90 2.9 -.I 333.4  -282 
4-8230 4-8476.7 .is4 5 1 . 1  23.7 .9 .63i 86.0 .do2 i.m.1 174.0 411.2 .e50 1 . 5 2 4  104.0 1.552 1 . 3  4.1 190.3 . 3 ~ 8  
1 3 . 4 3  10.20 6 , s r  5-17 8.58 3.89 15 .54  e/z/1 46.9 32.6 21.4 .468 s.386 167.6 iit.9 22.4 80.3~ e.055 
1-8ozo 4-8850 -291 32.7 6.8 -1.7 1.099 in4.3 1.291 296.2 497.4 ,871 1. 7 1 1 ~  in6.i .73r - . e  19.4 124.0 ~ $ 6 4  
4-8482.8 4 - 8 5 4 0  ,402 179.1 9.6 3.4 1.204 70.9 . 3 3 i  . r i a  ioo.2 i6i.t .si50 i.oesr 98.8 .a40 3 . 3  - 1 . 5  314.4 . 232  
4-8230 4-8482.8 .190 64.2 25.7 1.2 .625 84.0 .419 1.078 171.6 418.4 .626 1.530 106.3 1.349 1.2 3 . 8  202.6 ,401 


























1.330 300.0 491.5 
1.067 168.9 426.4 
.72e 112.2 112.1 
2/2/1 31.6 70.1 
1.119 184.0 345.0 
,856 358.2 545.1 
1/1/2 19.6 90.7 
bTE I 2448240 (14 D 
1.177 280.8 526.3 
1.338 8.3 84.2 
1.198 284.6 520.3 
1.118 185.0 389.4 
1.096 29.5 98.3 
1.228 288.4 514.3 
,928 60.3 122.1 
2/2/1 6S.6 17.0 
1.494 811.9 474.1 
i.320 187.8 315.4 
z/z/i 90.9 3.5 
2/z/i r8.i 4.9 
1.103 1er.e 402.4 
.e85 1.176~ 101.9 
,4540 i.nniA 94.5 
e4.z .e92 4 . 1 1 3  
.s23 e.085~ 1iz.s 
5e.a 1.166 e.2~6, 
.594 1.141 109.1 
-7l7A 1.5200 86.0 
.le4 .989 89.1 
I t C  1990) __- 























6 s . n .  
.1a2 




. e e l  
, 2 3 1  
1.465 
-3.0 1.108 104.0 
3.85 7.24 4.29 
2.1  1.140 102.8 
-9.8 1.264 90.2 
1.4 .6ir 81.4 
3.0 1.172 61.9 
4.1 .mi 92.2 
5.38 8 . m  4.21 
- .e 1.075 106.4 
3.1  1.417 81.4 
HAR9 ARR! 
-1.2 ,649 94.4 
2.80 6.22 4.50 
-.9 1.079 105.7 
- . 3  -642 92.9 
3.8 1.356 82.3 
e . 1 2  8.13 4.14 
-1.1 1.083 105.0 
2.15 6.io 4.04 
a 7  ,633 90.8 






- 3 . 3  
12.9 
4-7980 4-8240 .see 3 . 0  - 1 . 3  
4-8240 4-8448.8 .210 40.1 -1.1 
4-8448.6 4-8500 ,263 206.6 18.9 























-1 .o  
3 5 . 1  
.EO3 1.55lA 96.2 
. I 2 4 0  1.9SlA 113.6 
23.1 ,871 5 .005  
.720 1.5390 94.1 
- 1 . 3  
.!I 
69.2 

















4-1990 4-8240 .3ii 
4-8240 4-8459.2 .195 
4-8419.P 4-8510 .261 
13.43 
4-8000 4-0240 .so2 
4-e240 4-8469.8 .%go 
4-8469.6 4-6520 . 3 1 5  
13.19 
4-8010 4-8240 .295 
4-8240 4-8476.5 .190 





















3 .  r 
,823 1.57ZA 98.5 
,7030 1.483A 110.5 
7.1 .E85 15.313 
,675 1.5310 101.5 
.642D 1.215A 107.4 
16.8 ,607 6.859 
. in2  i.m40 91.8 











343 .4  
98. 50 














4 - 8 2 4 0  4-8451.1 
4-8431.; 4-0590 
4-8070 4-8240 
.e86 . i96 


















1 . 4  
s . 9 r  




3.7 1.130 102.1 . 3 5 1  1.442 311.9 479.9 ,927 1,957A 110.6 .783 -5.5 -3.1 141.8 ,224 
3.7 ,650 95.3 ,365 1.130 189.4 345.1 ,718A 1.5450 86.0 1.371 - 2 . e  -13.6 216.6 ,224 
- 9 . 1  1.264 90.3 .155 .E56 358.1 545.1 .724 -989 89.1 .926 12.8 44.4 302 .6  ,232 
4.84 8 . 2 1  4 . 5 6  13.06 1/1/2 26.4 90.7 58.5 1 . ~ 0 1  e.048 96.3 ioa.4 - 1 5 . 5  6 1 . 9 ~  i.ese 
.269 







, 2 3 1  










- 9 . 6  
1.17 __  
- -9 







1.142 101.5 .374 1.502 316.2 474.7 ,940 2.065A 
,652 95.2 a360 1.134 189.3 3 5 8 . 5  .725A 1.5430 
1.262 88.9 ,155 . a i r  8 . 3  igi.8 .re40 .e90 
0.55 4.15 13.16 iii/e 19.1 96.0 41.2 1.180 
i.07i 107 .8  , 3 3 3  1.119 . m . o  5 3 0 ~ 5  , 1 7 3  1.541~ 
6 . 5 1  1.15 ir.16 wi/i 111.2 6 . 0  e4.3 . r l o  
1.014 106.1 .wi 1 . i ~  280.1 910 .1  .798 1.553~ 
1 . 3 ~  94.1 ,362 1.123 344.5 455.2 ,711 1.529~ 
- M A R S  ARRlVAL DATE = 2448250 I24 OEC 19901 - 
. 641  98.6 ,391 1.131 193.9 326.3 .688A 1.5730 
1.398 97.4 .428 1.224 335.1 451.3 ,702 1.7461 
.650 98.8 .316 1.146 195.2 342.8 ,715A 1.5760 
6.25 1.10 15.84 2/1/1 100.1 5 . 0  30.2 1.120 
119.0 
89.6 
6 r . 9  










-3.6 1.1 146.0 
13.1 44.0 502.1 
-4.9 -31.4 e06.0 
6 5 . 1  -76,s 1 7 . 7 ~  _ _  . -. - 
4-7970 4-8250  








i . w s  
9 4 . 0  
-1.5 i4.e 5 8 . 5  
- 2 . r  -10.0 ssi.9 
-1.0 -4.8 222.6 




L a  668 
4-7900 4 - 8 2 5 0  . 3 z a  4.3 -1.5 
4-8250 4-8426.8 , 2 3 5  26.8 20.2 





-1.3 16.C 69.6 
-1.1 - 8 . 5  9 1 1 . 0  
-1.) -13.9 $38.9 
(01.3 66.1 8 3 . 2 ~  
. 1 3 4  
. e 3 2  
.3R0 
5.181 1 4 . 8 3  11.99 6.89 
4-7080 4-8250 ,326 4.3 - 1 . 5  
4 - 8 2 5 0  4-8442.4 .E45 23.0 32.1 
4-8442.4 4-8500 .242 210.6 19.8 
15.01 12.23 6.89 
-1.0 1.014 106.1 , 321  1.176 280.1 5 3 0 . 1  ,198 1.5531 94.3 ,661 -1.3 16.2 69.6 , 1 3 4  
r . 6  .as2 9a.e .369 1.149 194.1 367.1 .le4 i.sr30 91.9 1.114 -5.9 -31.6 109.0 . z a p  
3.4 1.403 89.8 . 4 2 r  1 .211  . I  86.5 .ILID 1.807~ 112.6 1.092 - . 3  - 8 . 6  3 4 1 . 3  . 4 3 3  










4-8210 .326 4.3 - 1 . 5  
4-8431.0 .229 38.0 - . 2  
4-8500 .274 204.9 1 8 . 5  
14.69 11.85 6.89 
4-8250 . s i 2  11.5 1.2 
4 - 8 4 0 0 . 1  .2i3 3 1 . 0  14.5 
4-8510 .27Z 190.3 18.8 
13.8s ii.ir 6.01 
- 8 . 0  i.or4 106.7 
-5.2 .648 97.4 
3.5 1.422 86.3 
2.84 6.25 4.96 
-.2 .640 95.9 
3.7 1.356 81.6 
2.88 6 . 0 8  4 . 5 6  














4-6461 .8 4-8140 
4-6030 4-8250 
4-8250 4-8487.4 
5-0481.4 4-8550  
.e91 25.8 5.3 
-356 178.0 12.3 
13.17 10.51 6 . 2 l  
.zoi 4 1 . 1  21.0 -1.4 1.086 104.3 .3 1.1 .a22 92.2 . 4  
5 . 6  3.242 73.1 . 3  
2.66 6 .07  4.30’13. 
-1.l 1.092 103.8 .S  
1.2 .615 90.6 .4 
3 3 1 PO6 71.5 e 3  
-2.4 1.091 103.2 .3 
L.9 l.18E 89.3 .s 
o.io’ & . e l  4.25 it. 
1.4 .eo7 e8.e .4 






1 1.089 100.9 
well 11.9 
b 1.293 299.6 
I -740 1 0 8 . t  
’ . r r s  98.1 

















































-,6 19.6 109.1 ,124 
1.1 5.9 199.0 .3S6 
e.9 -.I 333.5 .e61 
1ig.e e3.1 ro.9~ 1.91e 
-.1 20.t 121.0 .132 
.9 3.1 L02.9 .390 s.e -1.t 525 .e  .e27 
I ie4.0 11.1 03.81 1.400 
, . I  ei.1 i3i.a ,143 
I . e  t.8 ror.6 ,421 
ie9.0 19.0 a i . 4 ~  i.tm 
3 . 8  -3 .1  818.3 .218 
.284 33.1 6.4 
-200 53.2 23.6 
,390 179.1 9.8 
m . i e  io.52 6.or 
.e78 40.8 5.9 
.eo0 80.0 25.4 
.4er me.9 7 .8  





















SPEEOI R A l  
SPEED3 RA3 
SPEEO5 R A 5  
PROP AERO 
.279 49.5 
- 9  .204 69 .0  










5 . 5  
fl.99 
4-0060 4-0250 ,291 49.9 49.4 
4-02SO 4-8420.6 .234 26.5 20.5 
4-0420.0 4-0580 .224 199.2 -11 .4  
10.12 11.29 6.20 
4-0070 4-0250 ,257 60.1 34.9 
4-8250 4-0436.9 ,235 25 .2  23.9 
4-0436.9 4-0590 . Z l l  189.0 -69.2 
15 .31  10.10 5.60  
.. 
I 1  v i  
1 3  v 3  
I 5  v 5  











































15 .49  
.316 
.234 




2 5 . 1  
214.9 
12.83 


























14 .8  
1 1 . 9  
6.60 
1990 INBOUND SWINGBY 
THETP 
THETI 




66.0 .395 . I 1 2  116.3 179.6 























- 1 0 6 . 0  
110.1 
90 .2  
4 .700  
M I S S I O N  DURATION : 920 C A I 5  
MARS ARRlVAL DATE = 2440250 
24 DEC 1990 
V 2 I 2 OECL2 RAP SPEECP 
V 4 t 4 OECL4 R A 4  SPEEC4 
V 0 I 6 OECL6 RA6 3PEE06 
INC RAP OECLP ETA P f R I C  -. -. 
,736 2.6 21.4 142 .1  ,160 
1.346 . 0  2 . 1  213.3 a 4 7 4  
. I 81  1 .1  -9 .6  309.0 s t 3 4  
171.1 135.4 0 . 9  91.10 -990  
7.6 1.122 101.5 ,337 1.404 312.0 485 .1  .931 1 . 0 T 7 A  108.9 .T I4  -9 .1  - 1 5 . 6  1 3 0 . 0 '  -224 
3 . 1  . e 5 1  93.8 .314 1.147 195.3 345.9 .110A 1.5170 0 6 . 2  1.310 -1.6 -9 .6  215.3 e 2 2 4  
-9 .7  1.264 90.3 , 1 5 5  .856 358 .1  545.1 . I 2 4  .989 09 .1  .926 12.0 44.5 302.6 ,232 
4.83 8 . 2 1  5.09 13.06 1/1/2 39.2 90.7 62.8 1.198 1.920 95.6 C02.3 -61.1 60.2L 1.109 
3.2  1.131 100.9 .3SO 1.452 316.4 479.9 -944 1.960A 110.2 .719 - 4 . 1  -3 .9  1 4 7 . 1  a 8 1 5  
4.4 .653 98.6 .370 l . l S 0  195.2 359.0 . I 2 5 1  1.5150 8 9 . 7  1.315 -2 .7  -18.2 205.0 .211 
-9 .0  1.262 80.9 . 1 5 5  -851 8.1 191.8 ,1240 .990 0 1 . 9  ,929 12 .3  4 3 . 2  502.Y .Le7 
4.61 8-00 5.09 12.98 1/1/2 24.0 90.3 52 .1  1.350 2.218 9 1 . 0  165.9 -19 .0  00.5L I s 7 2 9  
MARS ARRIVAL DATE 244 
-1.1 1.074 101.0 ,326 1.176 21  
2 . 1  ,651  102.6 ,388 1.171 20 
3.0 1.371 94 .0  ,364 1,128 34 
2.94 8.35 5.82 15.88 2 /1 /1  10 
-1.1 1.074 107.0 ,326 1.176 27 
1 . 5  - 6 5 5  101.4 .382 1,107 19 
3.4 1 . 4 1 t  88.3 ,447 1.310 
2.94 6.35 5.92 11.36 2/1/1 1C 
-1.1 1.074 107.0 .326 1.116 279.2 534.9 ,192 1.559A 92.5 .660 -1 .3  10.1 66.L ,139 
- 5 . 1  .649 100.6 .386 1.151 191.8 302.8 ,111 1.6030 9 6 . 3  1.315 7.0 35.P 189.1  ~ 2 0 8  
3 .6  1.428 85.2 .485 1.397 14 .8  83 .1  .1190 2.075A 114 .5  1 . 1 2 6 .  .0 - 5 . 9  341.9 e462 
L.94 6 .35  5.54 18.12 2 /2 /1  108.4 4 .3  20.8 .123 5.527 59.5 73.8 41.3 107.30 3.214 
-1.2 1.077 106.0 .315 1,193 283.4 1129.2 .811 1.569A 94.9 .669 -1.1 1 1 . 9  70.1 ,125 
.1  .639 99 .0  .393 1 ,141  194.0 393.9 .693 1.5090 99.4 1.309 1.0 0 . 1  191.6 ~ 2 8 7  
3.0 1.356 80.6 .310 1 .091  35.6 99.5 ,6910 1 .5OZA 111.2 1 .031  1.7 - 2 . 8  042.8 - 5 9 3  
2.60 6 .09  5.09 16.10 2 /2 /1  96 .9  5.0 9.5 .720 12.075 102.8 8 5 . 5  10.6 92,OD 8 . 0 6 7  









260 ( 3 JAN 1991) -- ._ - __ .- . 
.2 534.9 .192 1.359A 92.5 .660 - 1 . 3  1 6 , s  66.C a139 
.I 345.1 .717A 1.6250 05 .8  1.303 -1.0 - 6 . 1  214.4 e231 
, l  454.8 . I 1 7  1.538A 110.5 1.047 -1 .9  - 1 3 . 1  339.0 e502 
.2 534.9 .792 1.5S9A 92.5 $660  -1.3 16.1 80.2 a139 
.1  313.6 . I 2 1  1.6130 93.8 1.378 - 5 . 1  - 3 2 . 1  193.6 .254 
.6 81 .0  ,721b 1.09SA 113.2 1.104 . l  - 7 . 5  341.1 -419  
1.4 3 .1  53.0 -933 2 .211  1 5 . 1  86.0 -14 .1  102.10 1.129 
.4 4.8 e r . 6  1.122 4 . i m  8 o . i  c07.0 -0z.r 0 1 . 2 ~  a . 5 7 9  
4-0000 4-0200 ,302 19.0 3.3 -1.3 1 .081  105 .1  .308 1.212 287.4 523.4 ,838 1.5851 97 .1  .618 -.0 19 .3  91.4 ,110 
4-0260 4-0471.4 .e24 40.3 1 8 . 1  .9 .628 9 7 . 1  ,404 1 . I 2 2  190.1 404.1 .669 1 .5150  102.3 1.363 1.1 4.4 195.1 -332  
4-0411.4 4-0520 .332 180.6 14.8 3 .9  1 ,290  76.0 .311  .921 64.1 123.5 ,6300 1.213A 101.1 .953 2 .0  -1.0 339.0 .at2 
13.00 11 -25  6 .41  2.54 5.96 4.85 14.65 2 /2 /1  04.2 11.9 10.1 .541  0.354 143.0 113 .1  30 .1  77.4L L . 9 1 9  
4-0010 4-8260 .e90 26 .1  5.2 
4-0260 4-8411.L ,210 44 .0  20.9 
4-0471.2 4-0530 .305 170.2 12 .1  
13.40 10.09 6.39 
4-6260 4-8402.3 .214 49 .0  22 .7  
4-0482.3 4-0540 .395 179.3 9.7 
13.18 10.59 0.01 
4-0030 4-0200 ,272 40.0 6.3 
4-0260 4-6407.5 ,210 55 .4  24.5 
4-0407.3 4-0580 .420 162.9 7.5 
13 .11  10.30 5 .07  
4-0040 4-8260 ,200 40.0 3 .3  
4-0260 4-0493.4 ,209 03.2 26.3 
4-6495.4 4-0500 ,460 188.0 5 . 6  
13 .21  '10.28 5.19 
4-8010 4-8260 .256 58 .0  44.3 
4-0260 4-0436.9 .e00 25.0 19.7 
4-0ri38.9 4-0590 . e l l  189.0 -69 .3  
1 5 . 6 5  11.33 5 . 5 9  
4-0000 4-6280 .e36 6 5 . 5  35.6 
4-0260 4-0441.7 ,264 23.8 C 1 . l  
4 -0445.1 4-0000 ,243 119.8 -70 .1  
15.41 11.08 5.25 
4-enzo 4-8eeo .zeo 33.4 6.3 
____ __ . __ . 
4-7990 4-6210 .321  12.4 
4-0210 4-0404.5 ,260 34.0 
4-0404.5 4 -0510  , 3 0 1  100.5 
1 5 . 2 5  12.51 
4-8000 4-8270 ,304 19.4 
4-82IO 4 - 8 4 1 2 . I  ,248 39.1 
8 4 - 4 1  11.08 
4-8010 4-8270 ,290 26.5 
4-0470.5 4-0550 ,319 178.5 
13 .84  11.40 
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- 9 . 0  1.262 88 .9  . i s 5  ,057 8 . 1  191.0 .1240 .990 8 1 . 9  ,929 12.3 43 .2  302.5 .e27 
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230 
STOPOVER T I M E  : 0 CAYS 1990 INBOUND SWINGBI U T S 3 1 0 N  D U R A T I O N  2 520 C A V S  
M A R S  ARRIVAL CATE % 2 4 6 8 2 8 0  
23  JAN 1991 
LAUNCH ARRIVE SPEED1 R A l  C E C L l  I 1 V 1 PSI  l ? C C E N  SHA THE11 W E T 2  PERXH APHEL P S I  2 V 2 I 2 DECLZ RAL SPECCZ 
D E P A R T  SWNGBY 8PEEC3 RA3 DECL3 1 3 V 3 PS I  3 ECCEN SMA W E T 3  THE14 PERIH APHEL PSI  4 V 4 i 4 DECL4 R A 4  SPEEC4 
WNGBY RETURN OPEEC5 R A 5  DECL5 I 5 V 5 PSI  5 ECCEN SUA THE15 T H E 1 6  PERXH APHEL PSI  0 V 8 1 6 C E C L I  RAS OPEEC6 
-. - - - . PROP-AERO-DV!. O V A  EVA- -DVO>VR -_LYPE-SUN-A-BUN R-KAPPA - - A -  __ E -J-NC RAP DECLP E T A  PER I C  
. - - - . . - - 
231 
MISSION OURATION : 560 D A Y S  8T.OPOVCR TIWE a 0 D A Y 5  1990 INBOUND SWINGBY 
MARS ARRIVAL DATE : 2446200 
4 NOV 1990 
LAUNCH ARRIVE 8PEEOl R A l  DECLl I 1 V 1 PSI 1 ECCEN SMA THE11 THETt'PERIH -APHEL PSI 2 V 2 1 2 DECL2 RAP SPEE02 
DEPART 5UNG8V 3PEEO3 RAS DECL3 I 3 V 3 PSI 3 ECCEN SMA W E T S  THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  8PEEO4 
6WNGII RETURN EPEE05 R A 5  DECLS I I V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 DECL6 RA6 8PEEC6 
PROP AERO DVL O V A  EVA OVD EVR TYPE SUN *-SUN R KAPPA - A  -__ E - INC -_RAP DECLP ETA PERIC 
- - .__ - ---_-- ___._______ 
MARS ARRIVAL DATE E 2448200 4 NOV 19901 -- - - - -  ----- 
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.402 1.081 162.8 411.1 .651 1.524 104.0  1.352 1 .6  
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4.66 8.05 4.10 13.62 2/1/2 29.8 8 5 . 1  43 .9  .199 2.614 93.3 8 1 . 5  
MARS ARRIVAL DATE = 2448210 (14 NOV 1990) 
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- .3  1.069 101.4 .325 1.145 215.4 524.9 .112 1 . 5 1 1 A  91.0 .664 -1.1 13.4 82.2 -148  
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3.22 6.63 3.82 14.53 2 /2 / l  105.1 . 1 1 . 0  16.2 .608 1.092 144.4 109.8 35 .6  16.SL 5.101 
-e6 1.011 101.1 .a23 1,160 211.1 S21.9 . ? O S  I.534A 9 5 . 6  .615 - 1 . 5  14 .8  6 5 . 6  -140  
.9 ~ 6 3 1  86.0 .402 1.081 114.0 411.2 ,650 1.524 104.0 1.352 1.3 4 . 1  196.3 ,358 
3 .1  1.242 13.6 ,305 .e29 83.9 1 4 4 . 1  ,5160 1.082A 103.2 .e90 2 .9  - . 5  333.4 *#!I2 
L.96 6 . 3 1  3.89 13.54 2 /2 /1  93.9 32 .6  21.4 .468 5.386 157.6 111.9 22.4 80.3L E.053 
4-1980 4-6230 .520 3 .3  -1 .0  - . I  1.018 106.3 . S l ?  1.100 281.5 521.8 .a06 1 . 5 5 3 A  90 .1  -686  -1.4 18.4 18.6 e 1 3 4  
4-8230 4-6462.8 ,190 64.2 2 5 . 1  1.2 ,625 84.0 .419 1.016 111 .6  418.4 .626 1.530 106.3 1.349 1.2 3.6 202.8 *4ol  
4-6462.8 4-6540 .401  119.5 9 . 6  3.4 1.204 10.9 .331 .770  100.2 161.2 , 5 1 5 0  I . 0 2 5 A  98.8 e 8 4 0  3.5 - 1 . 5  324.4 e 2 3 2  
13.62 10.19 6.76 2.84 6.25 4,03 13.05 2 / 2 / l  81,2 51.0 LS.1 .313 4.879 164.2 183.9 15.8 85.OL 1 .448  
4-1990 4-6250 .511 10.6 1.1 - . 8  1.060 105.1 .314 1.202 265.2 515.6 ,825 1.560A 100.3 .e91 -1.t 11.6 91.1 -134  
4-6230 4-6469.1 ,201 12.8 21.2 1.4 ,611 81.4 .444 1.081 188.9 426.4 -594  1 .541  109.1 1.346 1.1 3 .1  208.1 - 4 5 4  
4-6469.S 4-8550 .454 164.2 1.2 3.0 1.112 67.9 ,376 ,128 112.2 112.5 ,4540 1.001A 94.5 .191 3.1 -3 .8  515.11 
1 5 . 1 t  10.86 6.59 L.84 0.25 4.29 13.06 2 / 2 / l  68.7 10.1 24.2 .29L 4.175 168.8 129.9 11.1 69.1L 1.101 
4-8020 4-6230 ,291 32 .1  6.8 -1.1 1.099 104.3 .325 1.291 296.2 491.4 .e71 1.111A 106.1 . T 3 T  - . C  19.4 lt4.O ,184 
4-6428.1 4-0580 .22T 199.2 -11.8 -9.8 1.264 90.2 .155 .E56 358.2 545 .1  *?E4 ,909 80.1 SOLI lL.9 4 4 . 6  SOL.5 *e35  
4-8230 4-e428.1 .is0 29.1  20.3 4 . 7  -651  02.z ,359 1.110 184.0 349.0 i.seoo 06.0 i . 3 6 8  - 3 . 3  -LO.L e 1 r . z  . re i  
15.99 io.se o . ~  8.46 0.81 4.m 1s.io 2/1/2 31.3 90.1 5r.o s,iee r..tse 90.8 1 r c . s  - 8 1 . ~  eB.1L 1.465 
232 
MISSION O U R A T I O N  2 560 DAYS 
M A R S  I R R I V A L  OATE = 24482IO 
16 C E C  1990 
8lOPOVER T l M E  x 0 D A Y 8  1990 INBOUND SWING87 
_ --- 
LAUNCH A R R I V E  'SPEED1 R A l  OECLl-i--l -- V 1 -PSI 1-ECCEN SUA THE11 THE12 P E R l H  APHEL P S I  2 V 2 I 2 OECL2 RA2 5PEECP 
O E P A R T  8WNGBY SPEE03 R A 3  OECL3 1 3 V 3 PSI 3 ECCEN SWA W E T 3  THE14  P E R l H  APHEL P S I  4 V 6 1 4 O E C L 4  R A M  SPEEC4 
SWNGBY R E T U R N  SPEED5 R A 5  D E C L 5  I 5 V 5 P S I  1 ECCEN SMA THE15  THE16 P E R I H  APHEL P S I  6 V 6 1 6 DECL6 R A 6  8 P E t C 6  
PROP AERO O V L  DWA EVA DVD EVR TYPE SUN A SUN R KAPPA -A E I N C  RAP OECLP E T A  P C R I C  
4- 19 r o  
4-8240 
4-84 76. 8 











4-6431 . I  
4-8240 














,336 3 5 6 . 6  
.190 51.8 
.354 1 7 7 . 9  
14.14 11.11 
- 4 . 1  
22.8 
1 2 . 3  
- 1 . 3  
24 .6  
9.8 
6 . 8 0  
1 . 4  
2 6 . 4  
6 . 5 8  
6 . 6  
2 4 . 1  
- 7 1 . 3  
6 . 1 7  
5 . 4  
3 1 . 8  
- 7 1 . 3  
6 . 1 2  
r .os 
1.4  
- 1 . 5  
1 .e 
2 . 9  
118 .6  
-1.3 
1.1 
3 . 2  
124.2  
- 1 . 2  
1 .o 
3 . 5  
129.5 
- . l  
-2 .2  
12 .8  
196.4  
.8 
- 4 . 9  
1 3 . 1  






- 1 . 5  
1 .1  
2.9 
119.6  
- 1 . 3  
. 9  
3 . 2  
124 .1  
- 1 . 1  
.9 
3 . 5  
$ 2 9 . 8  
- . 9  . e  
1 3 5 . 4  
- . I  
- 1 . 0  
12.8 
202.3 
. 7  
-2 .7  
12.5 
165.9 
3 . 1  
1 4 . 3  
4 . 4  
- . 5  
2 2 . 9  
1 6 . 3  
3 . 5  
- 1 . 3  
1 6 . 5  
1 1 . 7  
2 . 9  
- 3 . 3  
1 1 . 9  
-13 .8  
4 4 . 4  
22.0 
-31 .4  
4 4 . 0  
- 7 6 . 5  
1 9 . 1  
- 1 3 . 5  
- -  
6 1 . 5  
1 9 8 . 6  
3 3 3 . 8  
r 9 . a  
13 .9  
202.6 
321.1 
8 A . l L  
8 1 . 2  
2 0 1 . 8  
316 .0  
123.0 
218.6 
302 9 6 
132 .5  
206.9 
502.1 
8 8 . l L  
6S . S L  
1 r . a  






. e z r  
1 .484  
, 1 2 1  
, 4 3 3  * 
,222 0 
1 .173  
,147  
.224 





c . i r o  
. i r s  






1 .918  
. I 3 4  
.390 
1 . 4 8 0  
, 121  
,218 
1 . 1 8 9  








, 1 4 3  
. e l l  
. e21  
1. r e s  
, 2 2 1  
.42r  
-.s 1.079 1 0 5 . 7 .  . s i3  1.198 284.6 520.3 ,823  i . 5 r e A  
1 . 4  . e t 2  8 5 . 1  ,435 i . o a  173.6 423 .5  ,606 1 .538  
- 1 . 7  1 .095  m 4 . 0  .si5 i . 2 7 6  295.9 502.4 .e73  i . 6 ~ ~  
2 . 9  1 .179  6 8 . 9  .359 -736  109 .4  172 .0  ,4720 1.OOlA 
2 . 7 2  8.13 4.17  12.90 2/2 /1  78.1 6 9 . 3  24 .6  e318 
3 . 7  .650 9 5 . 3  .365 1.130 189.4 345.1 . 1 1 8 A  1 .5430  
- 9 . 1  1 .264  9 0 . 3  . 1 5 5  . e 5 6  358 .1  5 4 5 . 1  -724 .989 
3 .09  6.50 4 . 5 6  15 .06  21112 44 .1  90 .7  5 8 . 5  1.201 
- 2 . 6  1 .102  103.5  .322 1 . 3 0 9  299.8  4 9 6 . 6  .888 1.730A 106.1  . I 3 1  
6 . 5  .612 9 5 . 2  .360 1.134 189 .3  338 .5  .725h 1.1430 8 9 . 6  1 .371  
3 .39  6 . 7 9  4 . 7 5  13.16 2 / 1 / 2  36 .6  9 6 . 0  4 1 . 2  1.180 2.845 97 .7  
- 9 . 8  1 .262  8 8 . 9  , 1 5 5  .e51 8 . 3  191.8 .re40 .990 8 7 . 9  .928 
,289  3 2 . 9  
-212 27.9  
.224 199 .2  
.286 4 0 . 8  
.220 24 .9  
.PO6 188.1  
14 .25  10.86 
13.82 1 0 . 7 3  
_- MARS ARRIVAL DATE = 2448250 (24 OEC 1990) - 
. 7 4 3  
,613  
,6380 








2 4 . 6  
-821  
,611 
. 4  790 




2 4 . 5  
,875 
,718A 
0 2 . 6  
. e 9 0  
. 7 2 5 A  
.7240 




1 . 2 1 4 A  107.5  
. S O 5  6.618 
1.545A 9 1 . 7  
1.5460 103 .8  
1.083A 103.2 
,473 5 . 1 3 8  
,649 
1 .360  
.955 
144 .1  
.e58 
1.356 
. e91  
1 5 6 . 5  
,667 
1 , 3 5 3  
,845  
162 .9  
,677 
1 . S I 0  
,811 
167 .4  
.688 





9 5 . 6  
.723 
I . 3 7 5  
.929 
9 7 . 0  
1 . 3 1 6  
12 .2  4 8 . 9  
5 . 3  1 9 5 . 2  
- 1 . 0  339 .8  
3 5 . 9  16.5L 
1 4 . 2  5 8 . 3  
3..9 199.0 
-.I 533.5  
23 .5  w . s L  
16.2 6 9 . 8  
3 . 1  2 0 2 . 9  
- 1 . 2  321.2 
1 7 . 1  83.BL 
- 7 . 1  
1 9 . 2  
1 5 . 1  
- 4 . 2  
2 1 . 6  
12 .3  
- 1 . 5  
2 3 . 6  
9 .8  
6 .89  
1 . 6 9  
1 .24  
- .9 
.e 
3 . 8  
3 .64  - .9 
1.1 
3.6 
3 - 1 0  
- 1 . 0  
1 . 2  
3 . 3  
2.84 
-1 .o 
1 . 4  
2 . 9  
2 . 6 6  
- 1 . 2  
1.8  
2 . 4  
2.61 
- 1 . 1  
3.1 
- 9 .  Y 
2.80 
- 2 . 4  
4 . 4  
- 9 . 0  
3 .02  
1 .068  
,629  
1 .292  
7.04 
,622  
1 .742  
1 .074  
. d l 5  
6.25 
1 .078  
.607 
1.182 







1 .264  
6 .21  
1.098 
.653 
1 .262  
6 . 4 3  
i .o r1  
e . s r  
1.200 
109 * 1 
9 3 . 9  
76 .6  
4 .38  
107.8 
9 2 . 2  
73.7 
4 . 3 0  
106.7 




8 8 . 6  
6 9 . 3  
4 . 2 6  
105.0 
8 6 . 0  
6 6 . 8  






9 8 . 6  
8 8 . 9  
5 .09  
.350 1.144 271.7  542 .2  
,394 1.111 186.0  402 .9  
.311 .926 61 .5  122 .5  
14 .57  2/2 /1  120.5 1 7 . 3  
.33? 1.119 218.0 536.1 
,406 1.100 183.3  409 .9  
.3O4 .830 8 3 . 5  144 .8  
13.53 2 /2 /1  111.2  32.5 
,418 1 . 0 8 9  180 .9  415 .9  
,321 1 , 1 7 6  ~ 8 0 . i  s3o.r 
. 3 m  , 1 1 5  9 8 . i  i 6 0 . 7  
12 .91  21211 m0.i  50.3 
.433 1.078 118 .2  422.0  
12.84 21211 8 1 . 7  6 8 . 9  
,308 1.211 281.9  ii8.s 
.Si3 1.195 284.0 124 .8  
.353 .740  108.2 171.9 
,454  l . f l65 1 7 5 . 1  429.1 
a395 .712  116.3 179 .6  
13.10 2 /2 /1  74.8 8 5 . 5  
.308 1.264 295.7 507 .2  
. 1 5 5  .E56 358 .1  545.1  
13.06 2 / 1 / 2  5 1 . 5  9 0 . 7  
e 3 1 2  1 . 2 9 3  299.6  501 .5  
-370 1 .150  195 .2  359.0 
, 1 5 5  ,857  8 . 1  191.8  
12.98 2 / 1 / 2  4 2 . 4  9 6 . 3  
.3r4 1 .147  195 .3  3 4 5 . 9  
1 . 5 5 3 A  9 4 . 3  
1 .5440 105.7  
1.025A 9 8 . 7  
.396 4 . 6 8 9  
1.568A 9 6 . 7  
1,OOlA 9 4 . 4  
.330 4 . 6 0 8  
1.5901 9 8 . 9  
1 .549  1 1 0 . 1  
-993A 9 0 . 2  
,261  4 . 7 0 8  
1 .544  i o r . 0  
1 7 . 8  2 6 m r . 6  82 5  
- 3 . 1  3 1 6 . 3  
12.6 87.4L 
19.0 9 8 . 0  
2 . 1  213 .3  
- 5 . 8  3 0 9 . 8  
8.9 91.10 
4-8020 4-8250 .284 3 3 . 1  6 . 4  
4-6250 4-8428.0  .234 26 .5  20 .5  
4-8420.0 4 - 8 ~ 8 0  ,224 i 9 9 . 2  -11 .4  
i s . 9 0  i i . i a  8 . 0 7  
4-8030 4-8250 ,278  4 0 . 8  5 . 9  
4-8250 4-8436.9  , 235  25.2 2 3 . 9  
4-6436.9 4-OS90 . e l l  1 8 9 . 0  - 6 9 . 2  
1 4 . 0 9  1 1 . 0 7  5 . 9 1  
1.653A 102.7  
1.5770 8 6 . 2  
.989 89 .1  
'1.198 1 . 9 2 8  
1.098A 104.4  
1.5750 8 9 . 7  
.990 8 7 . 9  
1 . 3 5 0  e .218  
20.2 121.0 
- 9 . 8  2 1 5 . 3  
4 4 . 5  302.6 
- 6 7 . 1  68.2L 
21 .7  131.6 
-18 .2  205.6  
4 3 . 2  3 0 2 . 5  
-19.6 8 0 . s ~  
__ - MARS ARRIVAL DATE Z 2448260 ( 3 J A N  1991) 
- 1 . 1  i . 0 7 2  108.3 ,341 1 . 1 6 0  215 .0  540.5 . r e 4  1 . 5 5 7  8 9 . 1  - 1 . 4  14.2  5o .z  . l a 9  
3 . 1  1.240 7 3 . 3  ,309 . e26  85 .2  145.2  . s r i o  i.082~ 103.3  .e88 3.0 - . a  3 3 3 . 0  .ear 
1 . 2  .619 9 5 . 5  .413 1 . 1 0 9  187.9  410 .8  ,650  1 .5670 104.2  1 .359  . 9  3 . 2  199.8  - 5 8 5  
3.31  6 . 1 6  4 . 7 0  13 .59  2 / 2 / 1  118 .2  3 3 . 0  23.0 ,452  5 .020  1 5 6 . 0  120.7 2 4 . 0  60.6L 3 . 8 1 5  
4-1970 4-8260 . 3 5 s  357.7 - 4 . 3  
4-8260 4-8417.2  . e18  44.8 20.9 
4 - 8 4 1 1 . ~  4-8530 . s a 5  1 1 8 . 2  1 2 . 1  
15 .40  12.13 1 . 4 3  
4-1080 4-8260 ,532  4 . 8  -1 .8  
4-8402.3 4-8540 ,395 i m . 3  9 . 7  
4-8260 4-8482.3  .214 4 9 . 6  2 2 . 7  
14 .54  11.60 7.01 
4 -  7990 
4-8280 
4-840 r .  8 
4-6000 














. 3 % 6  
, 2 1 0  
-428  
1 3 . 8 6  
11.9  
55 .4  
1 8 2 . 9  
11.19 
1 . 0  
2 4 . 5  
6.66 















. 4 6 8  
15.43  
19 .0  
63.2 
188 .6  
1 o . m  
3 . 3  
26.3 
5 . 6  
6 . 4 1  
. r e o  
. e63  
.226 
14.40 
33 .4  
25 .5  
199 .2  
11 .82  
6.3 
1 8 . 0  
8.01 
- 1 1 . 1  
-1.8 1.089 103 .6  , 3 0 3  1.256 295 .4  512.0 . E 1 5  1.636A 1C1.0 ,699 - . I  20 .8  l l O . ' l  ,120  
2 . 7  ,658 102.5 ,387 1.172 201.6  341.2 .119A 1.6250 8 6 . 4  1 . 3 8 3  - 1 . 1  - 6 . 6  213.1  .L26 
-9.8 1.264 90.2  , i s s  ,ass 358.2 5 4 3 . 1  .m ,989 8 9 . 1  ,926 1 2 . 9  4 4 . 6  1 0 2 . 0  . P S ~  
2 .38  6.00 5.81 13.09  2 / 1 / 2  59.4 9 0 . 7  6 1 . 1  i . i i s  1.844 9 4 . 1  L O I . I  - 6 3 . 3  1 0 . 9 ~  .991 
,212  
.260 
, 2 1 1  
1 4 . 3 5  
4 0 . 8  
2 5 . 0  
189 .0  
11.61 
6 . 3  
1 9 . 1  
-69 .3  




14 .62  
48 .8  
2 3 . 8  
11 .83 
i r s .8  
3 . 3  
2 7 . 7  
5 .79  
- 1 0 . 1  
- 3 . 5  1.101 102.4 ,308 1.309 303.5 500.8 ,907 1.712A 104.3  .722 1.8 2 5 . 3  140.1  a142 
0.0  -655 101.5 ,382 1.168 199.9 372 .6  .721 1.6110 9 3 . 5  1 .318  - 4 . 8  -28 .2  194.4 a242 
-10.4 1 .261  8 1 . 5  .159 .E58 18.3 198.3 . I210  .994 8 6 . 8  .931 13.8 4 3 . 5  SOP.? ,254 
2 . 9 9  6 . 4 0  5.83 13.42  2/1/1 4 1 . 2  1 0 0 . 1  4 2 . 1  1.023 e . r 4 r  9 6 . 4  ss.8 -80.5 9 9 . 4 0  t . re8  


























8TOPOVER TIME Z 0 O A Y S  
_I------ -- --__ 
LAUNCH ARRIVE SPEEOI R A l  O E C L l  I I V 1 
DEPART SWNGBY SPEEDS R A S  OECL3 I 3 V 3 
SWNGEY RETURN OPEEOS R A S  OECLS I 1 V 1 -_ PR-01-AERO OVL OVA EVA 
4-8040 4*St70 * L O 1  48.4 4.8 -3.1 1.091 
4-OEIO 4-0441.7 .LOO L5.6 LO.3 3.9 .I64 
4-844S.7 4-8800 .LS4 180.1 -60.9 -10.0 L L 6 1  
14.03 lL.13 S a 0 7  L.70 6.11 
1990 INBOUND SWINGBY 
-. -. __ -. - . -. 
P S I  1 ECCEN 3NA THE11 THETL 
P S I  3 ECCEN SNA THE13 THE14 
P S I  1 ECCEN SMA THE11 THE16 
OVD EVR TYPE OUN A EUN R 
102.1 ,300 1.L97 303.3 5OS.1 
105.3 .399 1.198 20E.L 373.9 
87.5 ,119 .058 18.3 1SO.L 
0.46 13.30 m/i 4 r . t  101.0 
P S I  P 
P S I  4 





i 0 e . r  
t . o s r  
W1SSIC.N OURATION ¶ W  O A Y S  
MARS ARRIVAL DATE 3 L 1 4 8 P I l l  









MAR& ARRIVAL DATE * L440100 lL5 JAN 1991) - --- 
4-to90 4-0200 1e.o .e -1.1 1.077 106.6 . ~ t i  1.195 ~81.7 537.4 . E O ~  ~ . S O I A  91.3 .814 -1.0 i8.0 7 t r 6  . i s ~  
4-OLOO 4-0409.L .E41 50.8 L3.L 1.7 .EO1 99.1 ,454 1.105 19l.S 4LS.1 ,604 1.8060 108.6 1.318 -4  1.0 LOS.0 . 4SO 
4 - 0 4 ~ 9 . ~  4-ooio .4so 104.0 7 . t  8.0 1.174 8o.i . a n  .res i i i . o  i i e . 4  .MEO i.001~ 84.1  ,799 3.0 43 .1  ~ 5 . 4  .LIO 
8 5 . 1 1  1 t . e ~  0.9s c.os 0 . ~ 7  5.40 i~.ot t i e i i  1ie.o 10.0 L O A  . tor  4 . s o t  ~ 0 5 . 6  is3.i i 4 . e  o 0 . 0 ~  1.00s 
V P I L OECLe R l t  I P E r C f  
V 4 I 4 OECL4 R A 4  SPEEL.( 
V 6 I 6 O E C L I  RA6 SPEEOL 
INC --RAP OECLP ETA CERIC 
.? lo .  1.4 L4.6 139.0 . l e 7  
,931 13.4 4 9 . 0  S02.0 . C 4 ?  
91.0 170.1 - 1 3 . 3  100.IO.l.CO8 
__ 
1.380 -2.1 -1e.s I O L . ~  .LSI 
234 
MI33lON DURATION 000 D A Y 3  BTOPOVER TInE * 0 D A Y 3  1000 INBOUND 8WING8Y W A R 3  ARRIVAL D A T E S 2440200 
4 NOV 1990 
LAUNCH ARRIVE-3PEEDl 
O E P A R T  3WNGBY EPEE03 
EWNGBY RETURN 3PEEO5 
PROP 
- __ 
-. _.__ -- . -. 
4-7970 4-8200 ,329 
4-0200 4-8421.7 ,193 
4-0421.7 4-8570 .274 
14.32 
4-7900 4-8200 ,527 
4-8200 4-8436.3 . l e 2  
4-8438.3 4-8580 ,277 
14.44 
RAI - O E C L ~  
R A 3  OECL3 
R A S  OECLJ 
AERO-DVL- - 
._ _ _ _  
3 1 4 . 6  - 2 . 8  
40 .1  42 .6  
210 .1  - 7 1 . 0  
11.01 0 . 9 5  
1.9 . 3  
51.2 -8.8 
180.4 7 7 . 0  
10.97 6.89 
-. - - . - - .- 
1 I V 1 PS1 S-ECCEN SWA THE11 THETZ PERlH APHEL--PJI 2 V 2 I 2 OECL2 R A P  3PEEE2 
1 3 V 3 P31 3 ECCEN SMA THET3 THET4 PERIH APHEL P 3 I  4 V 4 I 4 OECL4 R A 4  SPEED4 
I 5 V 5 PSI 5 ECCEN SHA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 DECL6 R A 8  SPEED6 
UN A SUN R XAPPA_----A - E INC RAP OECLP ETA CERIC 
48200 ( 4 NOV 19901 - 
- . I  1.070 106.9 .324 1.173 279.6 513.8 .793 1.153A 101.5 . I O 7  -1 .8  11.6 79.3 , 1 5 1  
* 7 . 1  .666 84.3 ,358 1.099 169.5 335.3 ,7061 1.493 83.0 1.363 -6.1 -31.4 220.S .274 
- 1 2 . 1  1,261 91 .4  .157 ,856 349.8 138.0 .722 . W l A  90.4 .925 14 .9  45.9 302.3 ,206 
3.27 6.68 4 . 1 0  13.62 2/1/2 64.0 85.7 4 3 . 9  ,799 2.674 93.3 6 3 . 5  -79.9 53.4L 1.357 
- . i  1.082 106.1 .327 1.201 283.1 107.2 .BO8 1.594A 103.7 ,721 - 1 . 7  16.5 90.5 . l o 1  
-7.8 ,671 84 .8  ,346 1.109 169.6 359.0 , 7 2 5 ~  1.492 89 .7  1.183 9.1 s i . 4  2os.r , 2 7 7  
12.3 1.262 88.7 , 1 5 5  .856 9.8 184.4 ,7240 .989 89.2 .926 -9.1 -62 .1  1.2 ~ 1 7 6  
3.47 8.87 4.08 12.26 2/2/1 53.8 90.3 27.2 .784  4.247 91.4 43.7 51.0 74.3L C . 1 4 5  
4-7990 4-8200 .326 9 . 1  3 . 5  - .2  1.090 106.3 ,334 1.234 288.5 500.8 -822 1.646A 105.9 e757 -1 .7  16.8 100.3 . l ? o  
4-8200 4 - 8 4 4 1 . 1  .169 52.2 5.4 - 3 . 4  ,671 84 .4  .347 1.109 169.2 366.8 ,724 1.493 91 .8  1.383 4.9  31 .8  108 .1  e220 
4-8441.1 4-8190 ,220 180.4 68.6 0 .4  1.281 87.9 .116 .E16 11.3 191.7 -7220 a990 87.9 ~ 9 2 8  -6 .0  -S8.0 347.7 a136 
14.22 10.41 0.88 3.77 7.17 3.57 11.80 2 m i  4 4 . 1  100,s  38.3 1.237 3 . 0 1 ~  98.8 17.0 74.3 8 8 . 7 ~  e.s37 
4-7970 4-8210 .328 311.1 
4-6210 4-84Pl .4 .184 38 .7  
11.87 10.81 
4-7980 4-8210 .322 2 .4  
4-8210 4-8430.6 -262 23.7 
4-0430.6 4-0580 . I 7 0  201.6 
11.75 12.19 
4-8421.4 4 - 8 5 7 0  .261 209.1 
- 3 . 2  -.I 
35.1 5 . 1  
-73.8 -11 .4  
6 . 9 1  3.07 
- . 2  -.I 
5 7 . 1  11.7 
- 8 5 . 1  -17 .2  
0 .80  3.18 
__ WARS ARRlVAL DATE = 2448210 (14 NOV 19901 - - 
1.074 108.8 . 3 2 l  1 .166 279.0 118.1 ,792 1 .541A 99 .5  ,695 - 1 . 7  15.3 71 .0  a146 
.657 86 .5  ,361 1.100 173.8 333.7 .703A 1.497 83 .1  1.364 -3 .9  -20.9 221.4 e261 
1 .261  91.4 ,157 ,856 349.4 538.1 .?e l  ,991A 90.4 .923 14 .2  45.5 302.7 . O S 5  
6 .48 3.89 13.44 2/1/2 74 .2  85.6 13.1 .881 2 . 2 3 8  94 .0  187.e -83 .1  11.6L 1.089 
1.079 108.3 ,321 1.191 282.6 S12.2 .e09 1.S74A 101.8 .IO8 -1 .0  16.0 8 1 . 3  ,110 
.662 8 8 . 8  ,350 1.108 174.1 348.6 ,721A 1,496 8 7 . 1  1.364 -14.4 -64 .1  219.7 .376 
1.283 89.9 ,154 , 811  , 7  184.7 . I 2 4 0  .989 89.1 .926 20.4 48 .2  300.4 ,314 
0.58 1 . 7 8  15.28 Z / l / 2  62.3 90.3 21.4 .425 5.397 01.8 44.7 -36 .5  18.8L 1.870 
4-7990 4-8210 .319 9 . 8  2.8 -.4 1.086 106.0 .324 1.220 286.1 505.0 .E24 1.616A 104.0 ,722 - 1 . 5  17.1 98.4 ,160 
4-8210 4-8441.L .118 49.8 -1 .4  - 5 . 1  .#64 86.7 .340 1 .111  173.7 361.1 .725 1.497 91.4 1.303 6 . 7  40.0 200.1 e242 
4-0441.1 4-0590 ,242 119.3 71.6 10.5 1.281 88.0 .116 .E56 14.9 191.7 .7220 .990 8 1 . 9  ,928 - l . l  -59 .3  3SP.6 , 1 5 1  


































80.0  27.7 
181.9 6.8 
12.17 7.40 
2.9 - . 7  
30.8 37.5 
199 .1  -73.7 
10 .91  0 . 7 8  
MARS ARRlVAL DATE : 2448220 (24 NOV 1990) - 
- . 4  1.064 108.7 .340 1.125 270.8 531.7 .743  l.SO7A 
1.4 -623  77.3 .462 1.063 164.2 431.2 - 5 7 2  1.554 
3 . 1  1.159 6 6 . 1  .406 .712 116.9 173.0 .422D l.OO1A 
3.44 6.84 4 . 7 0  13.37 2 /2 /1  108.0 71.4 23.8 +e11 
-.I 1,077 106.2 .318 1.184 282.0 117.0 .BO8 1.S61A 
0 . 7  ,658 89.4 ,554 1.112 178.9 34S.O .118A 1.501 
-10.6 1.264 90.2 . l 5 5  .816 318.6 145.0 ,724 .989 
2.95 6.38 4,lS 13.29 21112 71.5 90.6 4 3 . 1  1.030 
.- 
9 2 . 2 -  .664 
110.8 1 .345  
94.7 .177 
4.8SO 169.7 
9 9 . 9  .e90 
86.3 1.366 
8 9 . 1  ,926 
2 . 7 2 0  96 .Z  
10.1 2 .1  - .6  1.083 108.8 .318 1.210 LL85.6 610.8 ,825 1.594A 102.1 ~ 7 0 9  
51.7 -17.4 -11 .5  .658 89.2 .310 1.111 178.6 363.9 .721 1.5OS 9 1 . 0  1.365 
167.3 81.2 15 .7  1 .281 88.1 .116 .816' 13.9 191.8 -7230 ,990 87.8 .920 




















4 1 . 3  





- .  
46 .2  
209.4 
314 - 1  
9 2 . 2 0  
8 3 . 2  
217.1 
302 .1  
01.3L 
9 5 . 5  
LOl .1  
11.4 
82.OL 
4-7950 4-8230 .385 341.3 - 9 . 7  
4-0230 4-0489.5 .zoi 72.8 27.e 
4-0489.a 4-8110 -454 ~ 4 . 2  1 . 2  
15.03 11.91 7.08 
4-7980 4-8230 .320 1.3 -1.0 
4-0230 4-8428.7 .198 29.7 29 .3  
4-0420.7 4-8100 .227 199.2 -71.6 
13.81 10.97 6 . 7 6  
.- -- - . __- MARS ARRIVAL DATE = 2448230 ( 4 OEC 1990) 
- .6  1.014 109.2 ,348 1,126 269.8 540.0 ,734 1.118A 90.0 .610 -1 .7  10.1 43.5 
1.4 ,617 81.4 .444 1.067 168.9 426.4 .S94 1 .541  109.1 1.346 1.1 3 .1  L08.1 
3.0 1.172 67.9 .378 .720 112.2 172.1 ,4510 1.00lA 94 .5  ,797 3.7 -3 .8  315.2 
3.66 7.06 4.29 13.06 2 / 2 / l  111.9 70 .1  24.2 .292 4 . 1 7 1  la8.8 129.9 11.1 89.7L 
- . 7  1.016 100.3 .317 1.180 281.5 521.8 ,806 1.153A 98 .1  ,686 -1 .4  16.4 78.6 
4.7 ,651 92.2 .319 1.119 184 .0  345.0 .717A 1.1200 86.0 1.368 -3.3 - 2 0 . 2  217.2 
-9 .8  1.264 9 0 . 2  , l S S  ,856 358.2 541.1 . I 2 4  .e89 89.1 ,920 12.9 44 .6  302.¶ 














. I I4 
. e s t  
1.101 * 





4-7990 4-0230 .311 1 0 . 8  1.7 -.6 1.080 101.1 .314 1.202 2 8 1 . 2  111.8 .E25 1 .18OA 100.3 -899  -1 .2  17 .0  91.7 a134 
4-0230 4-0436.1 ,281 18.2 14 .2  16.7 ,814 92.1 ,354 1.123 183.8 359.7 ,725A 1.5200 89.9 1.107 -11.1 -67.6 201.2 .385 
4-0430.1 4-8590 .383 166.6 -84.7 -17 .7  1.269 88.7 . 1 5 5  ,857 9 . 8  191.7 ,7240 ,990 07 .9  a928 21.0 40.3 301.P s S 8 5  
i 1 . 7 1  12.87 0.S9 2.84 6 .25  0.28 15.53 2 /1 /2  08.7 93.9 18.7 e405 6.164 94 .1  39.0 - 3 1 . 3  15.7L L.092 
4-0000 4-8230 
4-0230 4-8445.0 
4 -0441 .0  4-8000 
. S O 3  17.8 
,285 177.9 
13 .67  10.71 
. is9 4 5 . 1  
4 . 1  
72 .1  
0.40 
- 4 . e  














. 4 3 5  i o 1 . a  
.220 24.9 
- 9 . 8  
26.4 
1 . 4  
7.95 
- 1 . 3  





- 7 1 . 3  
8.10 
3.7 








- 9 . 7  
L . 8 0  
- . e  
8.5 
- 9 . 1  
- . e  
e .72 
1.086 101.1 - 1 1 5  1.220 288.8 109 .1  
,653 91 .6  ,355 1.121 183.0 371.0 
1.261 87.5 ,119 ,058 18.2 190.2 
0.37 4.25 12.18 2/2/2 17.0 106.1 
- WAR8 ARRIVAL DATE = e448240 (14  01 
1.065 109.9 ,360 1.128 268.6 544.0 
,612 81.1 , 4 5 5  1,072 173.6 4 2 3 . 5  
1.179 88.9 .359 ,736 109.4 172.0 
1.071 106.4 ,310 1.177 280.8 528.3 
,050 91.3  .361  1.130 189.4 345.1 
1 . 3 1  4.17 i e . 9 0  e m 1  ie2.e 69.3 
1 . 2 6 4  90.3 . i s 5  .e58 318.1 5 4 5 . 1  
0 .22 4 . 9 0  13.00 e / m  90.9 90.7 
1.079 105.7 ,513 1.196 284.0 520 .3  
. O S 2  91 .2  .360 1.134 189.3 318 .1  
1.262 S8.9 ,151  .a57 8.3 191.6 




29 .8  ,860 











41 .2  1.180 
50 .5  i.eoi 
-1.1 1.083 101.0 .311 1.220 288.4 11A.3 ,841  1.599A 
-16.0 . O S 0  94.7 .361 1.131 188.4 371.3 ,722 1.5400 
20 .9  1,201 87 .1  .119 . O S 0  18.2 198.2 -7210 .994 









-1 .0  
7 .0  









9 8 . 5  
89.0 
37.9 
2 .841  
6e.o 
100.6 
95 .0  











. o e 1  
. w e  








129 .1  
-1 .3  
12 .8  
190.4 
- 1  .E 
- 4 . 9  
13.1 
O S . 7  
- . e  
10.5 
-17.5 
- r . e  
e9.3 
10.2 103.9 
-00 .7  352.9 
4 4 . e  ieo.4 
5s.s 9 S . 9 D  -_ -- 
10.1 41.9 
-3.3 310.0 
10 .3  73.9 
44.4 802.0 
- 1 3 . 5  0 5 . 9 L  
2.0 ~ 0 7 . 6  
1 1 . 9  8 e . i L  
-18.0 e i 6 . o  
17.7 e 1 . r  
-31.4 208.9 
44.0 302 .1  
-70.5 77.7L 
i e . 0  100.3 
72.1 187.9 
-80.9 19.0 


















MAR3 ARRfVAL DATE : 2448210 (24 OEC 1990) - -  --I_.-____-_____ __ 
4-7960 4-82SO .365 349.9 - 7 . 1  - . 9  1 .068 109.1 ,350 1.144 271.7 $42.2 . I 4 3  1.541 88.8 -64B -1.6 l 2 . L  40.9 -173  
4-8250 4-6493.9 .EO4 69.0,  27.2 1.6 .197 86.0 .454 1.061 175.1 429.1 . S O 2  1.549 110 .1  1.340 .O 2.1 213.3 - 4 1 4  
4-8498-0 4-6560 .474 189.0 1 . 5  2.4 8.159 66.8 .395 . I 1 2  116.3 179.0 ,4310 ,993). 9 0 . 2  .781 3 . 7  - 1 . 6  309.6 -234 
11.e9 12.05 7.09 L.84 7.04 4.36 13.10 21211 120.5 85 .1  24.5 .e07 4 . 7 0 8  171.1 135.4 8.9 91.10 ,990 
4-7980 4-02SO .328 4 . 3  -1.5 -1.0 1.074 106.7 .321 1.176 280.1 530.7 .796 1 . 1 5 3 A  94 .3  -667 -1.3 16.2 69.6 -154 
4-8250 4-0428.8- .234 26.1 20.1 3 .1  .651 98.8 .374 1.147 195.3 345.9 ,7181 1.1770 86.2 1.370 -1.0 -9.8 215.3 
4 4 4 2 0 . 0  4-0580 .e24 199.2 -71.4 -9 .7 1.284 90.3 .111 . O S 0  318.1 145 .1  .724 .SO9 8 9 . 1  .923 82.0 4 4 . 1  302.6 ~ 2 3 2  
14.12 11.90 6.09 2.84 6.25 5.09 13.08 2/1/2 100.1 90.7 62.6 1.198 1.928 9S.6 202.3 -67.7 60.2L 1.109 
4-7990 4-0250 .si2 11.1 1.2 -1.0 1.010 105.0 ,313 1,195 204.0 124.8 ,821 1.560A 96.7 -677 -1 . i  17 .0  82.5 * l e 5  
4-OP.50 4-0436.S .235 25.2 23 .9  4.4 . O S 3  98.0 ,370 1.110 191.2 359.0 , 7 2 5 A  1.575D 89.7  1 .371  - 2 . 7  - I O . 2  L05.6 -211  
4-84so.s 4 - o m o  . a i  i w . 0  -6s.e -9.0 1.202 80.9 . i ss  .as7 0.1 i o i . 6  .7240 ,990 07.9 .e20 12.3  4 3 . 1  soc.5 . r 2 7  
14.31 i i . 7 1  6.01 e.oo 6.08 5.09 12.98 e / i /e  87.7 96.3 52.1  1.310 e . e w  97.0 i o s .9  - 1 0 . 0  00.s~ 1.121 
WARO ARRIVAL BATE e w w e o  i 3 *AN i 99 i )  - - 
235 
5TOPOVER TIME 2 0 D A Y S  
- .- 
LAUNCH ARRIVE SPEED1 
OEPART SUNGBY SPEED3 
SUNGBY RETURN SPEEDS 
P"P -- . __ _. - - __ 
4-7990 4-SC70 . 3 2 1  
4 - 0 4 3 I . O  4-0190 ,210 
1 0 . 1 3  
4-0000 4-0970 .SO4 
4-0270 4-0445.r  .LOO 
4-8445. I 4-0000 ,234 
15.45 
4-0e70 4-0431.0 .e94 
R A l  D E C L l  
RA3 DECL3 
R A S  OECLS 
AERO O V L  - - _ _  
$2.4 .9 
25.1 17.3 
100.0 -70 .2  
is.80 a.ro 
M I S S I @ N  EURATION 000 C A Y S  
WARS ARRIVAL D I l E  9 4 4 8 e ? O  
1 3  JAN 1001 
I 1 V 1 - P S I  < ECCEN SHA THE11 THE12 PERIH -APHEL P S I  2 V 2 I 2 DECLL R A P  SPEC02 
I 3 V 3 P31 3 ECCEN 3WA W E T 3  THE14 PERIH APHEL P S l  4 V 4 I 4 OECLl  R A 4  SPEC04 
I S V 5 P S I  5 ECCEN SWA W E T S  THE16 PERIM APHEL PSI 0 V 0 I 0 DECLO RAE SPEC04 
O V A  EVA DVD EVR TYPE SUN-!SUN-R KAPPI - A _ _ -  E - - -  INC RAP OECLP ETA PERIC 
1 9 8 0  INBOUND SWINGBY 
- 
--.__ __ 
WARS ARRIVAL DATE : 9448270 (13 JAN 1 9 9 1 1  * - - --- 
-1.2 1 . 0 ~ ~  i o ~ . ~  . i s  i . 1 9 5  ZIX.O 133.4  .o le  ~ . i n ~  9 3 . 1  . e o ~  -1.0 17.0  7 4 . 4  . i e n  
-9 .3  1 . m ~  08.9  .is1 . o s 7  e.e.ier.e . w o  .si90 or.9 . e m  12.7 43.0 302.3  . t 3 t  
2.6 - 6 6 9  106.1 .399 1.207 907.8 361.0 .72S 1.6900 90.5 1 . 3 9 0  -1.0 -0 .5  P00.4 ~ 2 1 0  
2.75 0.10 0.01 13.06  W l / L  1 0 5 . 3  96.2 04.Z l.tO9 1.003 94.4 191.0 - 6 4 . 1  O ? . l L  1.120 
236 
STOPOVER T I M E  I 0 O A Y S  1990 INBOUND SWINGBY 
. - .  -- ._ - 
LAUNCH A R R I V E  SPEED1 R A 1  O E C L I  I 1 V 1 P S I  1-ECCEN SHA THE11 THE12 P E R I H  APHEC 
SWNGDY RETURN S P E E O I  R A 3  OECLd I 5 V I PSI J ECCEN SHA THE15  T H E T I  P E R I H  APHEL 
- __ - _ _  HA<$ ARRIVAL O A T E  = 2448200 I 4 NOV 1990) - 
DEPART swNcev SPEEDS R A J  OECLJ I s v 3 PSI 3 ECCEN SUA THETS T H E T ~  PERIH APHEL 
_VL---D_V_A--EVA OVO -EVR TYPE- SUN A SUN R KAPPA -A 
P S I  
PSI 





M l S S 1 0 N  CURATION ~ ' 6 4 0  C A Y 9  
W A R S  ARRIVAL C I T E  : 2148200 
4 NOV 1990 
V 2 1 2 C E C L 2  R A 2  SPELCP 
V 4 I 1 OECLA R A 4  SPE.EC4 
V 6 I 6 O E C L I  R A O  S P E E C 6  
INC RAP OECLP E7A P E R l C  
4-7950 4-8200 . 3 4 5  339.6 - 8 . 9  - . l  1.065 108.0 , 330  1 .127  272.5 526.5 , 7 5 6  1.499A 9 6 . 4  .682 -1.8 1 1 . 1  5 4 . 4  , 1 8 5  
4-8200 4-8441.5  . I69  52.2 5 . 4  - 3 . 4  . E 7 1  8 4 . 4  ,347 1 .109  169 .2  366.8 .724 1 .493  9 1 . 8  1 .563  4 . 9  31.9 198.1 ~ 2 2 0  
4-8441.1 4-8590 .220 180.4 6 8 . 6  9 . 4  1 .261  8 7 . 9  ,156 .E56 1 5 . 3  191.7 . I220  .990 8 7 . 9  .920 - 6 . 0  -S6.0 S 4 l . l  a138 
14.01 1 0 . 7 9  7 . 2 2  3.27 6 . 6 7  3.17 11 .80  2/2/1 89 .1  100 .5  38 .3  1 . 2 3 1  3 . 0 5 1  98.8 11 .0  1 4 . 3  88.1L 11.531 
- HARS ARRIVAL OATE = 2448210 (14 NOV 19901 - - __ -__._I - _I
4-7950 4-8210 -547 340.1 - 9 . 3  - . 3  1.064 108.3 , 3 3 3  1 . 1 2 5  271 .7  531.2 . ? S O  1.SOlA 9 4 . 3  ,673 - 1 . 8  1 0 . 9  4 9 . 9  * i s 7  
4-8210 4-8441.11 .178 4 9 . 8  - 1 . b  - 5 . 1  .664 86 .7  ,348 1 . 1 1 1  1 7 3 . 7  365.5 .I25 1.497 9 1 . 4  1 .363  6 . 7  4 5 . 8  200.1 . e 4 2  
4-8441.11 4-8590  ~ 2 4 2  179.3  73 .6  10.1 1.261 8 8 . 0  ,156 , 8 5 0  1 4 . 9  191.7 .722D .990  87 .9  ,928 - 7 . 1  - 5 9 . 3  352 .6  * i s 1  
14 .39  11.08 7 . 3 1  3.31 6 . 7 1  3 . 7 7  11.96 2/2 /1  9 9 . 0  9 9 . 3  59 .5  1.030 3 . 5 7 5  9 9 . 1  4 6 . 6  8 3 . 3  8 5 . l L  L . 0 5 3  
H A M  ARRIVAL DATE 2448220 (24 NOV 1990) . __ 
4-7950 4-8220 ,315 340.7 -9 .5  - . 4  1 .064  108.7 .340 1.125 270.8  135.7 .943 l.SO9A 92.L .664 - 1 . 8  10 .4  46.11 , 1 6 3  
4-8LeO 4-8440 .0  .e27 5 1 . 7  - 1 7 . 4  -11 .5  ,658 8 9 . E  .530 1.113 178.0  383.9 .725 1 . I O J  9 1 . 0  1.361 1 3 . 1  03.0 1101.1 0546 
4-0440.6 4-8590 .346 167 .3  81.2 l S . 7  i . 2 6 1  8 8 . 1  . ¶ 5 6  .OS6 1 3 . 9  191.8 . I230  .990  8 7 . 8  .928 -111.4 -00 .4  1 1 . 4  .e118 
11 .81  1 2 . 3 7  7 . 4 8  3.44 0 .84  4 . 9 0  lS.00 E / W l  108 .0  9 0 . 3  P0.3 .5Oe 9.084 96 .4  38.8 Y8.L I)L.OL 11.3l2 
- __.___-- HAM ARRlVAL DATE : e448230 ( 4 OEC 1990) 
4-7900 4-8250 ~ 5 4 6  348.7 -6.8 - . 8  1.068 108.0 .333 1 . 1 4 e  e 7 3 . 0  534.0 ,761 1.5LPA 93.0 ,668 -1.6 lL.4 BS.?  .I53 
4-8445-8  4-8800 .LO5 1?V.9 l e . ?  11.6 1 . e 0 l  E?,$  . 1 5 O  .e58 19.E 1Ol.L .YEID ,994 80.8 .93¶ -8.C - 0 0 . 7  SJ11.O a 1 1 0  
4-ne30 4-8441.0 . too 4 3 . 7  - 4 . e  -0 .1  .os3 01.8  .w ~.iei 163.0 311.0  .re3 1.5190 st.9 1.30s 1 .8  4 4 . ~  198 .4  .e04  






8TOPOVER TIME = 0 D A V S  1993 OUTBOUND SWINGBY W18810N OURATION i 400 C A Y S  
MARS ARRIVAL C I T E  I 1448780 
6 JUN 1992 
LAUNCH 3WNGBY 8PEEOl R A l  OECLl 1 1 V I PSI 1 ECCEN SMA THE71 THE12-PERIH -APHEL--PSI 2- V 2 I 2 OECLZ R A P  SPEED2 
8WNCBY ARRIVE SPEED3 RA3 OECL3 1 3 V 3 PSI  3 ECCEN SMA THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 R A 4  OPEC04 
DEPART RETURN 8PEEO5 R A 5  OECL5 I 5 V 5 PSI  5 ECCEN SMA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 OECL6 R A 6  W E E 0 6  
PRO! E?-A--EVD_-_EVR_-- TYPE SUN A SUN R KAPPA _ _  - A -  E . INC --RAP OECLP E T A  PERIC 
4-8520 4-8664.6 . l a 4  228 .2  -20 .6  - ' 6  .a55  9 8 . 2  ,300 .793  2 0 0 . 2  451.0  . 5 5 5  1.0310 106.8  1 .224  3 .5  11 .8  115 .8  ,354 
4-8464.6  4-8780 , 3 5 4  1 3 8 . 4  6 . 7  1 . 8  1.347 75 .7  .392 1 .069  5 3 . 3  154.1 ,6430 1 . 4 7 4 1  104.8  -708 - % . l  8 . 5  2 7 . 6  - 2 6 3  
4-0780 4-9000 ,924 31 .9  6 . 5  -2 .0  .741 76.9 .325 1.116 149.0  272 .7  .754A 1 . 4 7 9  72 .3  1 . 0 6 7  1 . 9  - 1 5 . 7  292 .8  .330 
11-11 9 . 3 5  4 . 4 7  5.80 9 . 1 8  4 . 8 8  14.80 2/1/1 51 .3  1 7 4 . 0  22 .9  .481 5.039 1 6 . 0  35 .0  1 2 . 8  98.40 1 . 9 4 3  
- -  - -- ~ . 
MARS ARRIVAL OATE = 2448780 ( 6 JUN 1992) - - - -- 
4-8530 4-8666.2  .2lS 227.8  - 1 9 . 8  - . 4  ,866 101.3  ,314 .801 207.4 450.9 .549 1.0530 1 0 7 . 5  1.229 3 . 6  1 1 . 3  1 1 8 . 4  . 370  
4 - 0 6 6 8 . t  4-6780 .310 138.6  6 . 3  1 . 8  1 . 3 4 5  74 .8  .398 1 .052  56.5 154 .8  .6330 1.471A 104.8  .704 - 1 . 0  8 . 5  2 8 . 9  .26¶ 
1 5 . 1 5  9.29 4 . 9 1  5 . 8 6  9 . 2 4  4.38 14.03 2/1/1 5 1 . 9  170 .9  20.6 e439 5 .597  16,8  36.3 14 .1  9 7 . 2 0  L.017 
4-8reo M ~ I O  ,205 3 2 . 5  4 . 0  -2 .4  . r 5 3  78 .4  ,292  i . i 3 9  147.9 281 .7  . B O I A  1 .472  74 .9  i . o ~  2.2 -1e.7 2 9 8 . 3  . e 8 9  
--_ -- MARS ARRIVAL DATE = 2448790 (16 JUN 1992) -- 
4-8120 4-8665.8 ,181 230.3  -20.6 - . 4  ,853 9 7 . 8  ,300 ~ 7 9 1  1 9 9 . 0  451 .6  . 5 5 3  1.0280 1 0 6 . 8  1 .222  3 . 5  11.6 1 1 7 . 3  e354 
4-8665.0 4-8790 , 3 5 1  1 3 8 . 8  7.0 1 . 9  1.340 7 5 . 5  ,385 1.038 5 5 . 2  160 .5  .6390 1.438A 101.4  .692 - 1 . 1  6 . 7  2 3 . 6  - 2 3 8  
4-8790 4-9000 .223 34.2  7 . 8  - 1 . 8  . I31  7 7 . 1  .337 1.102 1 5 1 . 5  268 .9  - 7 3 1 1  1.473 71 .3  1 .062  1 . 7  - 1 6 . 5  294 .9  -345  
14.38 9 . 2 4  4 . 4 5  5 .14  8 . 5 2  4 . 8 1  15 .12  2/1/1 6 1 . 9  174.6 2 1 . 7  .479 5 .320  1 5 . 5  3 6 . 0  12.2 9 7 . 7 0  2.071 
4-8530 4-8667.3  .211 229.4 - 1 9 . 5  - . 3  ,863 100 .9  ,314 ,798  206 .3  451.5 - 5 4 8  1.0490 107 .5  1.227 3 .5  1 1 . 2  119.8 - 3 7 0  
4-8667.3 4-8790 .370 139 .0  6 . 6  1 . 9  1 .338  7 4 . 6  ,391 1.032 5 8 . 3  161.1 ,6290 1.436A 1 0 1 . 3  ,688 - 1 . 0  8 . 7  2 2 . 9  .e39 
4-8790 4-9010 ,201 34 .6  5 . 5  - 2 . 2  ,745 7 8 . 6  .301 1.127 150.4 277.9  .788A 1 .466  7 4 . 0  1.071 1 . 9  -13 .9  3 0 0 . 5  - 3 0 3  
14.34 9 . 1 3  4 . 8 6  5.20 8 . 5 9  4.28 14.28 2/1/1 6 2 . 6  173.1 19 .5  .439 5 .890  16 .2  3 7 . 3  1 3 . 3  9 6 . 6 0  2 . 1 4 +  
4-8540 4-8669.3 .248 231.5 -19 .1  - . l  ,876 104 .1  .332 ,809 212 .9  4 5 1 . 5  . 540  1.0780 1 0 8 . 5  1 .233  3 . 4  1 0 . 3  123 .1  .39P 
4-8669.3  4-8790 ,392  139 .6  6 . 1  1 . 9  1 . 3 3 4  73.4 .399 1.024 6 2 . 3  162.0 .6150 1.433A 1 0 1 . 3  .682 - . 9  6 . 7  c1.8  -243  
4-8?90 4-9020 ,183 34.8 2 . 4  - 2 . 7  .756 7 9 . 9  .27O 1.148 149.6  2 8 1 . 2  .838A 1.459 76 .6  1.077 2 . 2  -10.3 305.4  ,264 
14 .61  9 . 3 1  5 . 4 5  5 .30  8 . 6 9  3.87 13 .59  2/1/1 6 3 . 5  168.7 16 .9  .392 6 .820  1 6 . 7  3 9 . 2  14 .4  9 5 . 2 0  P.280 
____. - - - MARS ARRIVAL OATE = e448800 (26 JUN 1992) -_ - 
4-8520 4-8667.0 .178 232.7  -20 .6  - . 3  .E51 9 7 . 3  .300 -788 197 .8  4 5 2 . 3  .551 1.0250 106.9  1.220 3 . 5  1 1 . 5  1 1 8 . 9  a 3 5 5  
4-8667.0 4-8800 . 3 5 5  139.8  7 .4  2.0  1.336 75 .3  .380 1 .027  56.4 166 .1  .6360 1.418A 9 8 . 3  .680 -1.1 4 . 9  1 9 . 4  .220 
4-4600 4-9000 .220 38.2  8 . 8  - 1 . 8  .719 77.4 .350 1.088 1 5 4 . 1  265.2 .IOTA 1 .468  70 .3  1.058 1 . 5  - 1 7 . 0  296 .8  ,361 
13.88 9 . 1 5  4 . 3 9  4 . 7 3  8 . 1 2  4 . 7 5  15.44 W l / l  l 2 . 8  174.5  21.1 .477 1.472 1 4 . 8  3 7 . 5  11.1 97.30  La134  
4-8S30 4-6668.4 .e07 2 3 i . 2  -19 .5  -.2 .E61 100.5 A 1 3  .796 205.1 452 .1  
4-0668.4 4-8800 .370 140.2 8 . 9  2.0 1.334 74.5 ,386 1.022 5 9 . 2  166.5 
4-8800 4-SO10 .197 3 6 . 2  8 . 7  -2.1 .734 79.0  .311 1.115 153.0 274 .3  
13 .79  8 . 9 8  4 . 8 0  4 . 8 0  8 . 1 9  4 . 1 9  14 .53  2/1/1 73.3  174.7 
4-0540 4-8670.4 -243 2 3 2 . 9  -19 .0  . O  . e73  103.S ,331 ,806 211 .8  452 .1  
4-8000 4-9020 . 1 7 7  3 5 . 9  3 .8  - 2 . 4  ,747 8 0 . 3  .278 1 .138  1 5 2 . 3  283 .7  
14.02 9 . 1 1  5 . 3 7  4 . 9 1  8 . 2 9  3 .74  13 .78  2/1/1 74.3 171 .3  
4-0670.4 4-8800 . 3 9 i  140.8 6 . 4  2.0 i . 3 3 1  73 .4  .395 1.014 6 3 . 1  167 .3  
- 5 4 6  1,0450 107.6  1 .225  
a6270 1.417A 9 8 . 2  e 6 7 7  
.768A 1.461 7 3 . 2  i . 0 6 6  
19 .1  .440 6.030 15.3 
.539 1.0730 108.5 1.231 
-6140 1.411A 9 8 . 1  ,671 
.822A 1.414 11.8 1.074 
1 6 . 6  ,394 6 . 9 4 6  1 5 . 5  
3 . 5  1 1 . 0  121.3 . 3 7 0  
- 1 . 0  4 . 9  1 8 . 7  .225 
1 . 6  -14 .7  302.5 .316 
3 8 . 8  12.2 98.30  2 . 2 1 3  
3.4 10.2 124.5  ,391  
- . 9  s . 0  17.7  .e27 
1.8 - 1 1 . 7  307 .6  . e 7 5  
40.6 13.0 9 5 , l O  L.343  
4-6150 4-8872.6 .tea 236.7  - 1 9 . 0  . 3  ,889  106 .8  .354 ,820 217.9  452 .1  .529 1 .11 lD  109.7  1.239 3.L 9.0 128.4  a 4 1 8  
4-8672.0 4-8800 .418 141.7  5.6 1 . 9  1.327 71.9 ,407 1.005 6 7 . 8  168.1 .5960 1.413A 9 7 . 9  -664 - . 7  5 . 0  1 6 . 5  .E33 
4-0800 4-9030 .162 3 5 . 6  - . l  -3.0 .757 81.4 .250 1 . 1 5 8  151.9 293.4 .868A 1 .448  7 8 . 2  1.079 2.L - 7 . 6  311 .8  e239 
14.58  9.13 6 . 1 1  5.06 0 .44  3 . 4 2  13 .16  2/1/1 75 .4  165 .8  13.8 .345 8.469 15 .4  4 3 . 3  1 3 . 4  93 .00  C . 1 7 5  - -- ------- HAUS ARRIVAL DATE = 2448810 t 6 JUL 1992) - 
4-8520 4-0468.3  .176 2 3 5 . 3  -20.6 -.2 ,848 9 6 . 8  .301 ,786  196 .4  453 .0  .549 1.0020 1 0 7 . 0  1.218 3 . 4  1 1 . 3  120 .4  ~ 3 5 6  
4-8668.3 4-8810 .3S6 141.5 7 .7  2.1 1.334 75 .2  ,379 1 . 0 2 3  5 7 . 0  170 .6  ,6350 1 . 4 l O A  9 5 . 5  a672 - 1 . 0  3.2 1 5 . 4  ~ 2 1 2  
4-6810 4-9000 ,218 37.7 9 . 1  - 1 . 7  .TO6 7 7 . 9  ,363 1 .074  156.9 261 .8  .684A 1 .463  6 9 . 3  1.051 1 . 3  -17 .4  298 .6  ~ 3 7 7  
13.59 9 . 0 6  4 . 3 6  4 . 5 3  7.93 4 . 7 0  15 .78  2/1/1 83.2 173.7 2 0 . 9  ~ 4 7 4  5 . 5 1 5  13.9 39 .4  9 . 9  97 .10  2 .142  
4-8130 4-8869.6 .203 233 .2  -19 .4  - . 1  .E18 100.0 ,313 .793  203.6 452 .8  .545  1.0400 1 0 7 . 6  1.223 3 . 4  10.8 122.9  e 3 7 0  
4-8669.6 4-8810 .370 141.9  7.2 2 . 1  1 .332  74 .5  ,385 1.018 59.6  171 .2  .6270 1.409A 9 5 . 4  -669 - .O  3 . 3  14.8 -214  
4-0010 4-9010 - 1 9 3  3 7 . 3  7 . 5  -2 .0  .723 79.5 -321 1.103 155.9  270 .9  .749A 1.457 72.3 1.062 1 . 4  - 1 5 . 4  304 .3  .3L9 
13.45 8 . 8 4  4 . 7 4  4 . 6 1  8 .00  4.10 14.80 2/1/1 8 3 . 7  175 .7  19 .1  . 440  6.040 1 4 . 2  40 .7  10.0 96.30  L.210 
4 - 8 5 4 0  4-8071.9 .219 234.4 -18.9 . I  ,870 103.2 .330 .802 210.6  452.7 .S36 1.067D 108.5  1.228 3 .3  10.0 126.1 .390  
4-867i .S  4-8810 -390  142.6  6 . 7  2.0 1.329 73 .4  .393  1.011 6 3 . 2  171.8 . E l 4 0  1.4081 9 5 . 2  a664 - .8  3 .4  1 3 . 9  . P I 9  
4-8010 4-9020 .172 3 6 . 6  4 . 8  -2 .2  -738  80.8 ,285 1.128 155.2  280.5 .806A 1 . 4 5 1  75.1 1 .070  1 . 5  -12.0 309.5 . L O 6  
13.64 8 . 9 3  5 . 2 9  4 . 7 1  0.10 3.64 13 .98  2/111 8 4 . 5  173 .4  1 6 . 6  ,396 6 .909  1 4 . 2  49 .7  11.4  95 .20  C . 3 4 1  
4-8550 4-8874.0 .e80 238.0  -18.9 
4-8674.0 4-8810 .416 1 4 5 . 6  6 . 1  
4-8610 4-9030 .156 3 5 . 7  1.2 
14.16 9 .29  6.00 
4-0560 4-8674.6 .327 243.2 - 1 9 . 1  
4-8670.8 4-8810 .447 144 .9  5 . 5  
4-6810 4-9040 ,145 34 .8  - 3 . 5  
15 .03  9 . 9 6  6 . 9 0  __ ~ 
4-8520 4-8869.7 
4-8669 .7  4-0820 
1-8820 4-9000 
4-8530 4-8870.0  
'4-0670.9 6-8820 
4-0020 4-9010 









-173  238.3 
, 3 5 7  143.6  
,217 30.6  
13.47 8 . 9 9  
-200 23S.5 
.37U 144.0  
. I 9 0  37.9 
13.27 8 . 7 2  
.234 236.2 
.389 144 .6  
,169 3 6 . 6  
1 3 - 4 2  8 . 7 6  
.E74 239.4  
.414 145 .8  
.is2 35 .0  
13.91 9 . 0 9  
.32o 244.3  
-444  147.2  
.139 33 .3  
14.73 9.?1 
- 2 0 . 5  
1 . 9  
10.0 
4 . 3 3  
- 1 9 . 4  
7 . 5  
8 . 0  
4 . 6 9  
-10 .8  
6 . 9  
5 . 3  
5.21 
-18 .7  
6 . 3  
2 . 0  
5 . 9 0  
- 1 8 . 9  
5 . 6  
-2 .2  
6 . 7 6  
. 4  .E85 106.3  ,352 .El6  216 .7  452 .7  -528 1.1030 109.7  1.236 3 . 1  8.0 130.0 .416 
2.P 1.325 72.0 .405 1.002 67.8  172.5 .5960 1 . 4 0 7 A  9 1 . 0  .657 - . 7  Y . 1  12.8 . e21  
- 2 . 6  ,749 82.0 ,256 1.150 155.0 290.3 .856A 1 .444  77 .6  1,076 1 . 8  -9 .1  314.0 ,247  
4 .87  6 .25  3 .29  1 3 . 3 0  2 /1 /1  8 5 . 5  168.5 13 .8  -348  8 . 3 3 7  13 .0  4 5 . 3  1 1 . 3  94 .00  2.114 
.8 ,903 109.1 ,380 . e34  222.2 4 5 2 . 7  . 5 1 7  1 . 1 5 1 0  111.1 1.247 2.0 7 . 4  134.5 .447  
2.0  1.321 70.3  .420 ,990  73.1 113 .4  ,5140 1.406A 9 4 . 7  ,648 - . 5  3 . 5  11.5 .234 
- 3 . 2  . 7 5 8  8 2 . 9  .232 1.168 155 .0  300.4 ,8971 1 . 4 3 9  7 9 . 9  1.080 2 . 2  - 4 . 9  317 .3  .el3 
5.07  8 . 4 6  3 . 0 6  12.77 2/1/1 8 6 . 7  162.1 10 .6  .300 10.862 12.3 48 .5  10.5 92.80 P.961 
MARS ARRIVAL DATE = 2448820 (16 JUL 1992) -- 
- . l  .e46 9 8 . 3  
2 .2  1.334 75 .2  
- 1 . 7  ,692 7 8 . 6  
4 .48  7 .88  4 . 6 6  
. I  .a55 99.5 
2 .2  1.332 7 4 . 5  
- 1 . 9  .712 80.2 
4.55 7.94 4 .03  
,302 .783 
.379 1 . 0 2 2  
, ,376 1.060 
16 .12  2/1/1 
.312 .789 
.384 1.018 
.331 1 .092  , 15.06 Z / l / l  
. 3  .E67 102 .7  .329 .798 
2.1  1.329 1 3 . 5  .393 1.012 
-2 .1  .727 8 1 . 6  .293 1.119 
4 .66  3.05 3 . 5 5  14 .18  2/1/1 
.I .e81 io5 .a  
2 . 1  1.326 72.1 
-2.4 . 7 4 0  82.1 
4.82 8 .21  3.19 
I .?I50 .811 
.404 1.003 
' .262 1 . 1 4 3  
I 13.45 2/1/1 
.9 . e99  109 .0  .377 .E28 
2.0 1.321 70.5 .419 .992 
- 2 . 8  -750  8 3 . 7  ,236 1 .163  
1-03 8.41 2 . 9 4  12.87 2 / l / l  
195.0 
5 7 . 2  
159.8 




9 3 . 3  
209 .2  
6 3 . 0  
1 5 8 . 4  
9 3 . 9  
215 .4  
67 .4  
158 .3  
94 .7  
221 .o 
7 2 . 5  
1 5 8 . 5  
95 .6  
4 5 3 . 8  
174.9 
258 .5  
172.6 
4 5 3 . 5  




175 .1  
277.5 
175.1 




455 .4  
177.0 
297.8 
164 .9  
a547 1.0190 107.1 1 .216  
.6350 1.4lOA 9 3 . 1  .667 
.66lA 1 .459  6 8 . 3  1 . 0 4 5  
21.0 ,171 5.479 13.1 
.543 1.036C 107 .6  1 .220  
.6270 1.4lOA 93.0  .664 
.73OA 1.453 71.5 1.017 
19 .3  .440 5.955 1 3 . 2  
.536 1.0610 108.S 1.226 
.6150 1 .4091 9 2 . 8  .e59  
.791A 1 .448  74.4 1.067 
1 7 . 0  -398 6 .750  1 3 . 0  
.527 1.0950 109.6 1 .233  
,5980 1.409A 92 .5  .652 
.844A 1.442 17 .0  1.074 
1 4 . 3  ,351 8 .044  12 .2  
,516 1.1400 111.0  1 .243  
. 5 7 7 0  1.408A 9 2 . 1  .644 
11.2 .SO4 10.269 10 .5  
1.437 79.4 1 . 0 7 9  
3 . 4  
-1 .0  
1.1 
41 - 6  
1 . 4  
- . 9  
1 .2 
4 2 . 9  
3 . 3  
- . 8  
1.2 
44 .8  
3 .1  
- ,6  
1 . 4  
4 7 . 4  
2.8 
-.# 
1 . 7  
5 0 .  7 
1 1 . 1  
2 . 0  
- 1 7 . 8  
8 . 7  
1 0 . 7  
2 . 1  
-15.9 
9 . 4  
9 . 8  
P.2 
- 1 3 . 6  
9 . 8  
8 . 7  
2 . 4  
-10.8 
9 . 6  
7.2 
2.5 
- 7 . 2  
6.3 






















. I71  2 4 1 . 7  
e359 146.1  
.216 3 9 . 0  
13 .48  8 .94  
-20.4 . l  
8 . 1  2 . 3  
I 10.3  - 1 . 6  
4 . 3 0  4 - 5 4  
.E43 9 5 . 6  
1 .334  7 5 . 1  
,677 7 9 . 6  
7 .93  4 . 6 4  
.196 238.0 - 1 9 . 3  .2 ,852 99.0 
.370 146.5 7 .7  2.2 2.333 74.5 
.188 3 7 . 8  8 .2  -1.8 .699 81.1 
13.22  6.62 4 .63  4.60 7 .99  3 .99  
.228 238.1 -18 .7  .4 .E63 102.1 
.388 147.2 7.1 2.2 1.331 73.6 
.166 3 5 . 9  5 . 5  -2.0 ,717 82.9 





1 - 1 8 . 6  . 7  
t 6.4 L.1 
t L.3 - L . L  
5 . 7 9  4 . 6 7  
.67T 10S.3 
1.32T 7g.3 
,731 83 .6  
8.28 3 . 1 3  
1 2 2 . 5  
1Z.P 
300.1  
97 .10  
124.7  
1 1 . 1  
5 0 6 . 0  
96.40 
127 .6  
10.9 
311 .2  






8 . 9  
319 .5  
93 .10  
.303 .780 193.3  454 .7  ,544 1.0160 
~ 3 8 1  1.021 57.2  178.5 ,6350 1.415A 
.391 1 . 0 4 7  162 .3  255 .5  ,6381 1 . 4 5 6  
16.47 2/1/1 101.4 171.4 21.4 ,466 
107 .2  1 .214  
9 0 . 9  .662 
6 7 . 3  1 .039  
5.368 12.4 
3 .4  lS.0 l P 4 . 6  
- . 9  i . 2  9 . 9  
. 9  -18 .0  301.9 




15.33 2 /? /1  
.327 .795 
.a93 1.014 
. I O 1  1.111 
14 .36  2 / l / l  
239 
; 200.9 454.3  .541 1.031D 107.7  1,218 3 . 3  10.5 1 2 6 . 6  
59 .2  178.7 .E280 1.415A 90.8 .659 -.8 1.3 9 . 5  
101.7 175.4 1 9 . 8  .439 5.804 1 2 . 8  4 5 . 3  8.0 96.50 
162.1 284.9 . 7 i i ~  1 .451  7 0 . 6  1.053 1.0 -16 .3  307.1 
100.5 1.223 3.9  9 . 6  l L 9 . 8  
90.6 .653 - . 7  1.0 8 . 9  
73.7 1 .063  1 . 0  -14.2 31L.7 
6 . 5 1 7  1 1 . 9  4 7 . t  8.2 91.60 
207.8 454.1 
t 62.4  174.1 
161.8 214.6 
102.1 176.5 
,534 1 .0550  
.616D 1.415A 
.776A 1 .446  
1 7 . 7  .400 
,526 1.0870 




9 0 . 3  .e49  
7 6 . 4  I . 0 7 t  
7 . 6 6 t  10.9 
3 . 0  8 . 5  135 .3  
- .a  1.0 8 . 1  
1 . 1  -11 .8  317 .4  










. 2 1 r  
.29? 




C . 4 7 6  






C . 0 4 5  
. 3  7 0  
.e14 





L . LO6 
1993 OUTBOUNC SWINGBY ?.TOPOWER TIME = 0 DAY3 M133lON DURATION 2 480 C A Y S  
MAR3 ARRIVAL O l T E  : 2448830 
.. 
LAUNCH SWNGOY SPEED1 R A l  OECLl -1 1 '4.1 PSI 1 ECCEN SHA THE11 THE12 PERIH APHEL P S I  2 V 2 
OWNG8Y ARRIVE dPEEO3 RA3 OECL3 1 3 V 3 PSI 3 ECCEN SHA THE13 THET4 PERIH APHEL PSI 4 V 4 
DEPART RETURN OPEECS R A 5  OECL5 1 5 V 5 P S I  5 ECCEN SHA THE15 THETI PERIH APHEL PSI 6 V 6 _ _  PROP AERO-OVL --DVA__ EVA ---OVC EVR- TYPE SUN A SUN R KAPPA - - A  E INC 
4-8560 4-8679:s- .313 245.6 -18 .7  1.0 .894 108.5 .373 ,822 219.7 4 5 4 . 1  . I 1 5  1 .1290 110.9 1.240 
4-8679.2 4-8830 .442 149.7 5 . 8  2.0 1.323 70.7 ,418 .998 71.6 180.2 .5800 1.415 8 9 . 9  ,642 
4-8830 4-9040 -136  3 1 . 1  - 1 . 6  - 2 . 5  .742 64.6 ,240 1.158 162.4 295.6 .88OA 1.436 78.9 1 - 0 7 ? '  
14.5r  9.50 6 .62  5.08 8 .46  2.88 12.98 2 /1 /1  103.4 167.0 12.0 a308 9.572 9 . 0  
-. - - - . . . .- MARS ARRIVAL DATE : 2448840 I 5 AUG 1992) -- 
4-8520 4-8673.0 ,169 2 4 5 . 5  -20 .3  .3 .E40 95 .0  ,304 .777 191.5 455.6 , 5 4 1  l.Ol3D 107.3 1.211 
4-8673.0 4-8840 .361 148.9 8.2 2.3 1.336 75.1 ,384 1.030 57.0 181.6 .6350 1.425 8 9 . 0  -658 
4-8840 4-9000 . e l 7  38.7 10.3 -1 .6  .661 80.8 .*OS 1.034 166.0 252.6 .615A 1.454 6 6 . 2  1.033 
15.60 8 .94  4 .28  4 .68  8 .05  4 .66  16.83 2/1/1 108.1  170.2 21.9 a460 5.267 11.8 
4-8530 4-8873.9 ,192 240.9 -19.2 .4  .849 98 .3  .312 .183 199.3 455.1 ~ 5 3 8  1.0270 107.7 1.215 
4-8813.9 4-8840 .371 149.3 7.8 2.3 1.335 74.6 ,388 1.027 58.7 181.8 -6290 1.425 88.9 -656  
4-8840 4-9010 .188 37 .0  8.1 -1.8 .686 82.3 .353 1.071 165.5 262.3 .693A 1 . 4 5 0  6 9 . 8  1.049 
13.27 8 . 5 5  4 .57  4 .72  8.11 3.98 11.61 2/1/1 108.9 174.6 20.5 e438 5.620 11 .6  
26 JUL 1992 
I 2 OECL2 R A 2  SPEED2 
I 4 DECL4 RA4 3PEEO4 
I 6 OECL6 RA6 3PEEC6 
RAP OECLP E T A  PERIC 
2.7 7 .1  1 3 1 . 1  .442 
1 . 3  - 8 . 9  321.3 .220  
5 3 . 0  6.3 93.40 C.643 
- . 4  2 .0  1 . 3  ,234 
3 .4  10.8 126.9 .361 
- .9  .9 8 . 5  . e 1 1  
.8 -18.2 303.4 ,425 
4 6 . 8  6.7 97.10 1.964 
3 . 3  10.3 128.7 ,371 
- . e  1 .1  8 .2  .219 
.8 - 1 6 . 6  508.9 .369 




13.34 8 . 5 1  
- 1 8 . 6  
7.2 
5 .4  
5.04 
-18.4 




5 .8  
- 1 . 5  
6 .48  
.I 
2.2  





4 .98  
1 . 1  
2.0 
-2 .3  
5.19 
a860 101.6 .326 ,791 206.3 454.9 ,533 1.0490 108.5 1.220 
1 .333  73.7 ,395 1.022 61.7 182.1 .6180 1.425 8 8 . 6  .653 
.706 83.6 .309 1.104 161.4 272.4 .762A 1.445 73.0 1.061 
8 .21  3.47 14 .58  2 /1 /1  109.2 177.5 18.4 -401 6.243 11.0 
-873  104.7 .346 .EO1 212.6 454.9 ,524 1.0790 109.6 1.227 
1 .330  72.4 .405 1.015 65.7 182.5 .6040 1.426 88 .3  .647 
.722 84 .8  ,273 1.132 165.8 282.9 .822A 1.441 75.9 1 ,070  
8.37 3 .11  13.74 2 /1 /1  109 .6  174.1 15.9 .358 7.238 9 . 9  
,889 107.9 .370 .e16 218.3 454.9 . S i 4  1.1190 110.9 1.236 
1.326 70.9 .419 1.005 70.4 183 .0  ,5840 1 .426  87.9 .640 
-734 81 .7  .244 1 . 1 5 5  166.5 295.7 .8?3A 1.437 78.5 1.070 
8.57 2 .86  13.06 2 /1 /1  110.1 168.5 15 .0  ,313 8.853 8 . 0  
- MARS ARRIVAL DATE : 2448850 (15 AUG 1992) --- - 
,836 94.2 .306 .774 189.6 456.6 .537 1.0100 107.5 1.209 
1.338 71.0 .388 1.036 56.9 184.4 .6350 1.438 87.3 ,655 
,645 82.4 .421 1.023 169.3 2 S O . O  .593A 1.453 6 5 . 2  1.028 
8.22 4 .72  17.20 W l / l  114.9 169.0 22.5 - 4 5 3  5.131 11.4 
.E45 97.8 ,313 .179 197.8 456.0 .536 1.0230 107.8 1.213 
1.337 74.6 -391  1.034 5 8 . 2  184.5 .e300 1.438 8 7 . 1  ,854 
.673 83.8 .365 1.063 169.0 2 5 9 . 9  ,675A 1 . 4 5 0  6 9 . 0  1.045 
8 .26  4.C2 19 .88  W i l l  115.0 173.7 21 .3  .435 5.419 11.0 
.E56 100.9 .326 .787 204.7 4 5 5 . 8  .530 1.043D 108.5 1.217 
1.335 73.8 ,397 1.030 60.9 184.7 .6210 1.438 8 8 . 9  .650 
.695 85 .1  .318 1.098 169.2 270.3 .749A 1.447 12.4 1.058 
8 .36  3 . 5 0  14.78 2 /1 /1  115.2 177.9 19.3 .402 5 . 9 5 6  10.3 
.e69 104.1 .344 .797 211.1 4 5 5 . 7  e523 1.0710 109.5 1.224 
1.332 72.8 .407 1.023 64.6 185.0 ,6070 1.439 8 6 . 6  .645 
.713 86 .2  .e79 1.128 170.0 281.1 .813A 1 .444  71.4 1.068 
8 . 5 1  3.14 13.88 2/1/1 1 1 5 . 5  175.3 16 .9  e361 0.815 9 . 2  
3.2 9.5 131.5 e387 
- . 7  1 .3 7.8 ,221  
.8  -14.7 314.1 . 3 l L  
4 9 . 0  0.9 95.80 2.104 
2 . 9  8 . 3  131.2 .410 
- . 5  1 .6  7 . 2  ,230 
.8 -12.0 318.8 .e73 
s2.3 0 .4  94.00 2.232 
2 . 0  6 . 9  139.5 .439 
- .3  1.9 6 .6 .238 
.9 -10.2 S22.7 .232 
5 5 . 5  4 .7 93.80 2.455 
4-8540 4-8671 . O  
4-8875.6 4-8840 
4-8840 4-9020 
















.410 1 5 1 . 1  
, 1 4 7  31 .3  
1 3 . I 6  8 .78  
,305 247.0 
.439 1 5 2 . 5  
.I35 28.0 
14 .52  9.34 -_ __  __  - 
.160 249.9 
.364 ,152.1 
. P i 9  37.8 
13 .81  8.98 
.188 244.2 
.372 152 .4  
,189 3 5 . 5  
13.41 8.14 
-218  242.8 
.387 153.0 
. l 6 6  32.2 
13.43 8.46 
. 2 5 5  244.5 
,408 1 5 4 . 1  
a149 28.4 
13.82 8 . 7 0  
-20 .0  
8 .2  
9 0 . 1  
4 .26 
- 1 9 . 0  
7.9 
7.8 
4 . 5 2  
-18.4 
7.3 
5 . 0  
4.96 
-18.2 
6 . 6  
1.8 
5 . 5 0  
.4 
2.3 





4 . 8 1  
.I 
2.2  
-1 .9  
4.97 
.9 
2 .1  
-2 .0  
5 . 1 2  
3.3 10.6 129.4 .564 
- .e  1.1 8 .1  .224 
.6 -18.3 304.8 .442 
4 9 . 1  6.1 97.10 1 .870  
3 . 3  so.2 
- . 7  1 .3  
- 6  -16.8 
50 .7  6 . 0  
3 .1  9 .3  
-.8 1.5 
.e -15.1 
52 .5  5 . 9  
131.0 ,372 





315.3 ,329 0 




2 .9  8.2 137.1 .408 
- .4 1.9 7.2 .e30  
.6 - 1 3 . 2  319.9 ,281 
5 4 . 9  5 . 2  95 .20  2.099 
4-8560 4-8602.0 ,298 248.5 -18.4 1 .3  .E84 107.3 ,367 . E l 0  216.8 4 5 5 . 6  ,113 1.1080 110.8 1.232 2 .6  0 . 8  141.4 ,436 
4-8682.0 4-8850 .436 1 5 5 . 5  1.9 2.0 1.329 71.2 .420 1.014 69.2 185.4 .589C 1.440 86 .1  .639 -.3 2.2 8 . 7  .E44 
4-8850 4-9040 .137 2 4 . 3  - 1 . 7  -2 .1  .726 8 7 . 1  ,249 1.154 171 .1  292.3 .867A 1 . 4 4 1  18.1 1.076 .7  -11.2 323.8 .e38 
14.56 9.23 8.34 5.33 8 . 7 1  2.90 13.15 2/1/1 115.8 169.6 1 4 . 1  ~ 3 1 7  8.173 7.3 5 0 . 0  3 . 0  94 .10  2 . 2 7 2  













.168 254 .8  
-368 1 5 5 . 4  
,225 36 .2  
14 .14  9 .12  
, 1 8 4  247.8 
,373 155.6 
-194 3 3 . 3  
13.65 8.59 








- 1 8 . 2  
7.3 
4 .4  
4 .88  
-18 .0  
6.  I 
1.1  
.6  






5 . 0 8  
.8 
2.2 
-1  .8 
5 . 1 5  
1.1 
2.1 
-1 .9  
.e33 














93 .3  
74.9 




85 .7  
4 .12  
100.3 
73.9 





.309 ,770 187.4 457 .1  - 5 3 2  1.0080 107.7 1.206 3 .3  1 0 . 5  132.1 ,368 
,392 1.044 16.7 186.8 .6340 1.453 85 .6  ,652 - . 7  1 . 7  8 . S  ,232 
.436 1,013 172.8 247.6 .571A 1 . 4 5 5  64.2 1.024 .4  -18.5 306.0 .459 
1.59 2 /1 /1  120.2 167.9 23 .1  .444 4 . 9 9 5  11.2 5 2 . 8  5 . 9  96.90 1.772 
.313 ,775 195.7 451 .0  .532 1.0180 107 .9  1.210 3 . 2  10.0 133.4 .373 
.394 1.042 57.6 186.9 .6310 1.453 8 5 . 6  ,651 - . 6  1.8 8 .4  .e33 
.376 1.056 172.8 257.9 .659A 1.453 68 .2  1.042 .4 - 1 7 . 1  311.3 ,395 
6 .17  2/1/1 120.2 172.9 22.1 .432 5.218 10.8 5 3 . 8  5 . 4  96.90 1 .823  
,213 2 4 5 . 5  
.386 156.2 
,170 29.4 
13 .62  8.47 
.325  .782 203.0 456.6 .528 1.0370 108.5 1 .214  3 .1  9.2 135.8 .380 
.400 1.038 60.0 187.1 ,6230 1.454 8 5 . 3  .648 -.I 2 . 1  8 . 1  .23? 
.326 1.094 173.4 268.6 .737A 1 .451  71.8 1.057 .4 - 1 5 . 5  316.2 -339 
4.98 2/1/1 120.5 177.8 20.3 ,403 5.674 9 . 8  55.3 5 . 1  96.30 1.882 
. e 4 8  246 .6  
.407 157.2 
.154 24.9 
.342 -792  209.5 456.5 . 5 2 l  1.063D 
.409 1 .012  63.5 187.3 .6100 1.454 
.286 1.127 174.5 279.8 .805A 1.449 
13.98 8 .69  5 . 4 5  5 . 2 9  0.67 3 .21 '14 .01  2 / 1 / 1  120.5 176.2 18 .0  .364 
109.5 1.220 
85 .0  ,644 
75.0 l.Ot8 
6 .409  8.6 
2 . 8  
-.1 
. 4  
57 .6  
2 . 5  
- . 2  
r 4  
60 .7  
8 . 0  
, 2 . 4  
- 1 5 . 0  







, 2 8 8  
1.907 
4-0500 4-6003.4 .29O 250.1 - 1 8 . 1  1.4 .879  106.7 ,364 . B O 5  215 .3  456.4 ,511 1.0980 
4-6603.4 4-8800 .433 158 .6  5.9 2.0 1.332 71.4 ,421 1.024 67 .9  107.6 .5930 1.456 
4-0860 4-0040 .143 20.3 - 2 . 2  - 2 . 0  .719 88.7 ,253 1.155 176.0 291.5 -862A 1.441 
14.69 9 .21  6.19 5.49 8.87 3 .01  13.24 2 / 1 / 1  120 .1  170.3 15.2 .321  
--? . . . .- __ - . MAR3 ARPIVAL DATE E 2443870 ( 4 SEP 1992, - -  
4-0520 4 -067s . i  . i s 9  260 .2  - 1 9 . i  .e .830 92 .1  . s t 2  .767 m5.i  458.9 . w 7  i .006o 
4 -8079 . i  4-0870 ,373 159.0 7.9 2.3 1.343 74.7 ,397 1 .052  56.7 i e 9 . 0  .634c 1.410 
4-0870 4-9000 . E 3 4  3 4 . 1  9 . 1  -1 .8  .614 87.0 ,453 1.005 176.4 241.6 . 5 5 O A  1.b60 
14.59 9.30 1 .27  5 .23  0.62 1 .08  18.00 Z / l / l  124.6 166.9 23 .7  .432 
1 1 0 . 7  1.228 




-12 .1  
2.8 
143.3 





. e r a  
2.105 7.556 6 .9  
108.0 1.203 
8 4 . 1  .649 













10.3 1 3 5 . 1  
2 . 7  9 .5  
-18 .0  307.2 
6 . 0  96.70 
, 3 1 3  
.2b0 
.418 
1 . 0 1 2  
4-8530  4-8619.3 . l e 1  251.9 -18.5 .8 ,838 96 .1  .314 .772 193.6 458.0 .529 1.0140 108.0 1.207 
4 - 8 8 I 9 . 3  4-8870 .37S 159 .1  7.8 2.2 1 .342  74.6 .398 1.051 5 7 . 1  189.0 .633C 1.470 8 4 . 1  .649 
4-80rO 4-9010 ,202 30.6 6.6 -1 .8  .649 8 8 . 0  .388 1 .051  176.8 256.2 .643A 1.459 67.4 1.040 
13.99 8 .74  4.43 5 . 2 5  8.63 4 .31  16.46 2 /1 /1  124.6 172.1 23.0 .428 5 . 0 2 5  10.4 
4-0540 4-8680.6 .207 248.5 -18.0 1.0 ,848 99.5 .321 .778 201.1 457.5 ,526 1.0310 100.6 1.211 
4-0680.6 4-8810 ,386 159.6 7.3 2.2 1 . 3 4 1  74.0 .403 1.048 59.1 189.2 .6250 1.471 8 3 . 9  -647 
4-8070 4-9020 .179 26.2 3.6 -1.8 ,678 88.9 .335 1.093 177.8 267.3 .727A 1.459 71.2 1.016 
13.90 8.18 4 .80  9.33 8.71 3.78 15.18 2/1/1 124.7 171.4 21.3 ,403 5.405 9 .5  
9 .9  
e .  7 
-17.5 
5 . 2  
135.9 
9.5 
312 .2  
96.90 
$ 3 1 5  




. e 4 4  
* 349 
1.173 





. e 5 7  
.e40 
1.949 
9 . 0  
2.9 
-15.9 





1 3 8 . 1  
9.3 
311 .0  
96.50 
l 4 1 . S  












08 .1  .e37 
77.6 1.077 
7.003 6.7 - ____ 
2.8  





. e  
03.3 
3.4 
- .4  
.o 
59.0 
3 .0  




4 - 8 5 S O  4-8682.5 . 2 b 2  248.9 -17.8 
4-0682.5 4-8670 .405 160.5 6 . 6  
4-0870 4-9030 . l o 3  21.2 .4  
14 .23  8.17 5.34 
4-oseo 4-8605.0 .e83 e s i . 9  -ir.s 
4-0oes.o 4-8070 .430 i o i . 6  5.9 
4 - 8 O I O  4-9040 . I S 3  16 .3  -2 .6  
14.92 9.27 0.05 
1 . 2  .a60 102.8 .341 .787 201.8 457.3 ,119 1 .055D 
2 . 1  1.339 73.0 . 4 l l  1.043 62.4 189.3 .6140 1.4%? 
-1.9 ,897 8 9 . 8  .292 1.129 179.4 279.0 .799A 1.458 
5.46 8.84 3.43 14.14 2/1/1 124.8 176.7 1 9 . 1  3 6 6  
1.1 .e74 106.0 .362 ,799 213.7 457.3 e510 1.088D 
0.0 1.336 71.6 -423 1.035 66 .5  189.6 .5970 1.475 
-1.9 .714 90.5 .258 1.159 181.5 291.2 .859A 1.4580 
5 . 6 5  9.03 3.22 13.32 2/1/1 124.8 170.6 16.4 ~ 3 2 5  
MAR8 ARRIVAL DATE = 2448880 (14 3EP 1992) - 
6 . 5  




4-0520 4-8681.6 .172 268.1 -18.3 1.1 .E26 91.2 .317 .763 182.5 $60.2 .521 1.005D 108.3 1.201 
4-0661.9 4-8880 .379 162.7 7.5 2.2 1.345 74.S .404 1.060 56.9 191.0 .6320 1.489 82.7 e646 
4-0800 4-9000 ,248 31.0 8.4 -1.8 .(IO1 90.3 .470 1.000 180.3 245.8 .53OA 1.4700 82.0 1.017 




6 .4  
138.3 
11.1 
308 .1  
98.CO 







1 . 5 1 3  
.311 . 249 
,423 
I .OLS 
4-6530 4-0081.4 .179 256.5 -18 .1  1.0 ,634 95.2 . S i 6  .786 191.4 459.0 -525  1.0110 
4-6681.4 4-6880 .377 162.7 7.5 2.2 1.345 74.8 .403 1.061 56.6 191.0 ,6330 1.489 
4-0880 4-9010 .e l5  27.6 5.0 -1.8 .639 90.8 .401 1.010 181.2 254.8 .629A 1.4710 





9 . 7  
3 . 0  
-17.6 
5 . t  
240 
STOPOVER TIUE : 0 OAYS 
- - -. 
LAUNCH SWNGBY SPEEOl-  R A I  D E C L L -  
SUNGBY ARRIVE EPEE03 RA3 DECL3 
DEPART RETURN SPEEDS R A 5  OECLS 
PROP AERO-OVL_- 
I .- - - I
4-8560 4-8682.4 .2az 251.9 - 1 1 . 7  
4-8882.4 4-8880 . 3 8 7  163.1 1.1 
4-8880 4-9020 .192 22 .8  2 . 8  
14 .30  8 . 8 0  4.73 














- 1 7 . 5  




































255 .8  
168.7 












2 . 1  
4.66 
-17.2 
6 . 3  
- .6  
S.13 
_. - - 
I 1  
I 3  
1 5  
O V A  .- 
i . 1  
2.1 
-1.8 
5 . 5 1  
1993 OUTBOUNO SWINGBY 
V 1- P S I  i-ECCEN- SMA THETl  THET2 
V 3 P S I  3 ECCEN SHA THET3 THE14 
V 5 P S I  5 ECCEN SMA THETS THET6 
- E y A -  OVD EVR-_TYPE--SUN ?-SUN R 
.a44 98 .7  .325 ,774 199.2 458 .1  
1 .344  7 4 . 1  . 4 0 7  1.058 S8.3 191.1 
.669 91.4 ,344 1.095 182.7 266.6 









1 .3  , 8 5 5  102.1 .339 .782 206.0 458.2 
2 .0  1.343 73.1 . 4 l 4  1.053 61.2 191.2 
-1.9 .692 92.1 .299 1.134 184.9 278.8 
5.63 9.01 3.73 14.27 2/111 128.4 176.9 
1 . 2  
2 . 1  






- MARS ARRIVAL DATE = 2448890 (24 SI 
.E30 94.2 .319 .764 189.1 460.2 
1.348 74.5 .408 1.071 56.3 192.7 
.632 94 .1  ,414 1.053 185.9 254.0 
9.02 5 - 0 8  17.10 2/1/1 131.5 171.2 
,839 97.9 -325 .770 197.1 459.5 
1.348 14.1 ,411 1.069 5 7 . 5  192.8 
.664 94.4 .354 1.101 188.1 266.4 
9.07 4 .50  15.60 21111 131.5 177 , l  
1 . 5  .850 101.3 .338 .777 204.1 459.2 
2 .0  1.346 73.3 ,418 1.065 60.1 192.9 
-1.8 ,689 94.7 .307 1.144 i90.9 979.3 
5.80 9.16 4 .26  14.10 9/1/1 131.5 176.6 
H I S S l C N  CURATION : 480 C A Y S  
MARS ARRIVAL DATE 1 L448880  
1 4  $E? 199P 
APHEL P S I  2 V 2 I 2 OECL2 R A L  SPEEOL 
APHEL P S I  1 V 4 I 4 DECL4 R A 4  SPEED4 
APHEL P S I  6 Y 6 I 6 OECL6 R A 8  SPEED6 
--A - E - tNC --_RAP OECLP E T A  PERSC 
1.025D 108.6 1.208 3.0 8.9 140.0 . 3 8 ?  
1.489 8 2 . 6  .645 - . 3  4 . 0  11.0 .e51 
1.4710 10.7 1.057 .O -16 .3  317.5 -319 
.402 5.157 9.3 61.2 4 . 1  96.60 1.670 
.si7 1.0470 
.6170 1 . 4 9 0  
.795A 1.4730 
2 0 . 2  .368 
i P  199eI - 
.S21 1.0070 














4 . 6 8 9  
108.1 
81.4 


































64 .3  
L.T - .o 
- .e 
m . 3  
 .- 
7 . 8  143.6 - 4 0 1  
4.3 10.8 -256  
-15 .0  321.0 .30L 
3 .6  95.90 1 .727  
9 . 6  141.0 ,581  
5 . E  13 .1  -2S8 
-11.9 315.4 .450 
5 . 0  96.70 l . l t 9  
8 .8  
5.3 
-16.7 





2 4 1  
STOPOVER T I H E  = 
. .. - 
LAUNCH SUNGBY 
SUNGBY A R R I V E  
DEPART RETURN 
0 DAYS 1993 OUTBOUND SUINGBY H I S S I C l N  OURATlClN z 520 D A Y S  
MhRS ARRIVAL OATE E 2448770 





V 2 I 2 OECL2 RA2 SPEED2 
V 4 I 1 DECL4 RA4 S P E E O I  
V 6 I 6 OECL6 RA6 SPEED0 
I N C  RAP OECLP ETA F E R l C  
- 
SPEED1 R A l  O E C L l  I 1 V 1 P S I  1 ECCEN SHA THE11 W E T 2  F E R l H  AFHEL 
SPEED3 RAS D E C L 3  I 3 V 3 P S I  3 ECCEN SMA lHET3 THE14 P E R I H  APHEL 
SPEED5 RA5 DECL5 1 I V 5 P S I  5 ECCEN SMA THE15 THE16 F E R l H  AFHEL 
PROP AERO-OVL -0 _EVA - 0 V O  - - E V R  TYPE SUN A SUN R K-AFPA -A 
._ MARS ARRIVAL DATE E 2448770 127 W A Y  1992) - 
.1 ,152 237.5 -24.4 - . 8  ,842 92.1 .288 .785 185 .2  451.5 .559 1.01fD 
-339 139.0 6.6 1.1 1.360 76.9 ,402 1,099 47.5 146.0 .6580 1.541A 
.196 31.4 -2.4 -3.7 .770 79.4 .257 1.170 144.7 295.0 .869A 1.470 










4 . 2 0 5  
1.219 5 . 4  11.7 111.6 .SJ9 
. I 3 4  -1.2 10.0 31.5 -298 
1.084 3.4 -5.0 300.3 .244 
1 4 . t  35.6 10.5 101.00 1.675 
.4 ,163 229.6 -22.3 - . 8  ,849 9S.5 .290 ,789 193.1 450.1 .560 1.0190 
e 3 4 2  138.9 6.6 1.7 1.360 76.7 .403 1.098 48.1 146.1 .6560 1.54OA 
,191 S3.5 -10.4 - 5 . 5  .717 80.3 .235 1.184 144.1 304.1 .906A 1.463 





1.222 3.5 12.0 112.4 . 3 4 2  
, 1 3 3  -1.2 10.0 5 1 . 3  .e99 
1.088 5.1 5.9 302.9 a223 
15.2 ss.8 11.7 10o.r~ i.706 
MARS ARRIVAL OATE = 2448760 I 6 JUN 1992) - -  _ _  - .- - 
4-8490 4-8664.6 el64 253.1 -25.2 -.I .834 87.5 . S O 1  ,780 174.1 454.3 .545 1.014 107.1 1.215 3 . 3  10.7 114.5 ,356 
4-8664.8 4-8780 .356 138.4 6.6 1.8 1.341 15.6 .393 1.058 13.1 154.2 .6420 1.414.4 104.8 .lo1 -1.1 8 . 5  27.5 ,263 
4 - 8 7 8 0  4-9010 ,205 32.5 4.0 -2.4 .753 78.4 .e92 1.139 141.9 281.7 ,807A 1.472 74.9 1.015 2.2 -12.7 298.3 .e89 
14.40 8.59 4.21 5.81 9.19 4.38 14.03 2/1/1 51.3 110.9 24.0 ,476 4.809 13.2 35.0 9.8 98.20 1.8Pl 
4-8500 4-8663.5 .152 241.1 -24.3 -.6 ,840 91.5 ,290 ,783 183.8 452.3 ,556 1.0100 106.4 1.217 3.4 11.1 113.4 - 3 4 3  
4-8863.1 4-8760 -343 138 .3  7.0 1.8 1.349 76.3 .369 1.063 51.1 153.6 .6500 1.476A 104.8 -110 -1.2 6.S 28.1 *e61 
4-8780 4-9020 .le9 33.2 . 4  -3.1 .763 19.6 .263 1.159 147.0 291.0 ,854A 1.464 77.3 1.081 2.8 -6.2 303.0  , 2 5 3  
13.84 8 . 0 8  4.07 5.76 9.14 4.00 13.41 2/1/1 50.8 165.8 25.0 .512 4.626 14.1 34.2 10.4 09-40 1.8S8 
4-8SlO 4-8663.1 .162 232.4 -22.3 -.6 .841 95.0 .e92 . 781  192.4 451.4 . I S 8  1.0170 106.4 1.220 3 . 5  11.9 114.0 ,344 
4-8663.1 4-8780 .344 138.3 6.9 1.8 1.348 76.3 .369 1.OM 51.4 153.7 .6490 1.476A 104.8 ,110 -1 .2  8 . 5  28.0 .e61 
4-8780 4-9030 -179 34.3 - 5 . 4  - 4 . 2  ,771 80.6 .240 1.115 146.4 300.5 .893A 1.457 79.6 1.085 3.7 - . E  306.3 ,224 
13.72 1.96 4.18 5.76 9.14 3.71 12.94 2/1 /1  10.9 151.5 24.4 .SO9 4.125 1 5 . 1  34.3 11.5 99.30 1.896 
4-8520 4-8664.6 .184 228.2 -20.6 -.6 .E55 98.2 .300 .193 200.2 451.0 .555 1.0310 106.8 1.224 3.5 11.8 115.8 -354 
4-8664.6 4-8180 - 3 5 4  138.4 6.7 1.8 1.347 7 5 . 7  ,392 1.059 53.3 154.1 .6430 1.474A 104.8 .I08 -1.1 6.5 27.6 -263 
4-8160 4-9040 .le2 36.8 -16.0 -6.6 ,711 61.4 .221 1.188 146.1 310.3 ,926A 1.451 61.6 1.087 5.9 13.6 307.2 a 2 1 3  
14.12 8.32  4.41 5.80 9.18 3.86 12.76 2/1/1 51.3 143.8 22.9 . 481  5.039 16.0 3 5 . 0  12.8 98.40 1.943 
__-_I__ __ - _. __ - __ .- MARS ARRIVAL OATE = 2448790 116 JUN 1992) - . . - 
4-8490 4-8666.0 .110 257.1 -24.6 - . 4  .e32 86.7 .306 .777 172.4 4 5 5 . 5  ,539 1.016 101.4 1.213 3.3 10.6 116.8 a363 
4-8666.8 4-8790 ,563 138.9 6.8 1.9 1.339 15 .0  ,388 1.035 16.9 160.9 .6340 1.437A 101.4 ,690 -1.0 8.7 23.2 - 2 5 8  
4-8190 4-9010 ,201 34 .6  5 . 5  -2.2 ,145 78.6 .301 1.121 150 .4  217.9 .788A 1.466 14.0 1.071 1.9 -13.0 3 0 0 . 5  .SO3 
13.74 8.56 4.28 5.18 8.56 4.28 14.28 2/1/1 62.2 173.1 22.2 .456 5.195 13.2 36.4 9.7 96.70 1.914 
4-8500 4-8665.0 .154 244.7 -24.1 -.5 .838 91.0 .293 .181 182.3 453.1 . 5 5 2  1.0100 106.6 1.216 3.4 11.3 115.3 a 3 4 8  
4-8665.0 4-8790 ,346 138.6 7.3 1.9 1 . 3 4 1  71.9 .382 1.0'41 5 3 . 1  160.2 .6440 1.4381 101.4 ,694 -1.1 6.1 24.0 -235 
4-8190 4-9020 ,183 34.8 2 . 4  -2.7 .156 79.9 ,270 1.148 149.6 287.2 .838A 1.459 76.6 1.077 2.2 -10.3 305.4 .e64 





































I V A L  0 
.781 191.1 452.1 
1.041 53.5 160.2 
1.166 149.1 296.9 
2/1 /1  61.5 162.3 
.791 199.0 451.6 
1.038 55.2 160.5 
1.181 148.8 306.1 
2/1/1 61.9 1 5 2 . 7  
.798 206.3 451.5 
1.032 58.3 161.1 
1.193 148.8 316.7 
2/1/1 62.6 134.9 
ATE = 2448800 126 J 
,775 110.5 456.8 
1.021 59.1 166.6 
1.113 1 5 3 . 0  274 .3  
2/1/1 1 3 . 5  114.1 
.719 180.8 454.1 
1.029 5 5 . 5  165.9 
1.138 152.3 283.7 









































































































- 3 . 5  .764 
5.10 8.49 
-.4 - 8 5 3  
1.9 1 . 3 4 0  
- 4 . 8  .171 
5.14 6.52 
- . 3  .E63 
1.9 1.338 

























































5 . 5 0 1  
106.8 
98.3 

















31 .0  
10.4 
4.9 


















- . 2  ,829 
2.0 1.333 
-2.1 .734 























. e l 8  
13.78 
4-8510 4-8668.C ,159 238.3 -22.3 - . 4  .842 94.0 .294 ,163 189.7 452.6 . S 5 3  1,0130 106.6 1.217 3 . 4  1 1 . 5  117.4 .348 
4-8666.@ 4-8800 .318 139.7 7.6 2.0 1.337 75.7 ,378 1.030 55.0 165.8 -6410 1.419A 98.3 ,682 -1.1 4.9 19.1 ,218 
4-6800 4-9030 -162 35.6 - . I  -3.0 ,751 01.4 ,250 1.158 151.9 293.4 .868A 1.448 76.2 1.079 2 .2  -1.6 311.8 .239 
12.28 1 . 5 6  4.16 4 . 1 0  8.09 5.42 13.16 2/1/1 12.4 165.8 22.3 .491 5.178 14.1 36.9 10.1 97.80 1.076 
4-8520 4-8667.0 ,178 232.7 -20.6 
4-6667.0 4-6800 .355 139.6 7.4 
4-6800 6-0040 -153 31.7 -5.8 
12.35 7.61 4.39 
4-65SO 4-6660.4 .207 231 .2  -19.5 
4-8660.4 4-0800 ,370 140.2 6.9 
4-8600 4-9010 ,153 37.0 -14.9 
12 .83  8 . 0 3  4 .80  
- . 3  .a51 
2 . 0  1.336 
-3.8 .165 
4.73 6.12 
- . e  .a61 
2 . 0  1.334 
-5.4 . l l l  
4 .80  6.19 
97.3 
1 5 . 3  
82.3 





,300 , 188  197.8 4 5 2 . 3  
.380 1.021 56.4 166.1 
. 228  1.174 151.8 303.4 
12.69 2/l/l 72.8 158.3 
,313 ,796 205.1 452.1 
.386 1.022 59.2 166.5 
.210 1.181 151.9 315.5 
12.42 Zllil 73.3 146.6 
, .551 1.0250 106.9 
.6360 1.4lBA 98.5 
.907A 1.442 8 0 . 4  
1 21.1 -477 5.412 
.546 1.0450 lOT.6 
.6270 1.417A 98.2 
,9381 1.437 62.4 












3 7 . 5  
3 . 5  
- 1 . 0  
4.4 
38.6 
11,s 110.9 ,315 
4 . 9  19.4 .e20 
-1.4 314.8 , 208  
11.1 9 1 . 3 0  L.134 
11.0 121.3 ,570 
4 . 9  18.7 
10.1 s 1 5 . 0  ,189 
1 2 . 2  96.30 L.ClS 
4-8540 4-6670.4 ,243 232.9 -19.0 . O  , 8 1 3  103.6 ,331 .606 211.6 452.1 .539 1.0710 108.5 1.231 3 . 4  10.2 124.5 * 3 * 1  
4-8670-4 4-0800 ,591 140.8 6.4 2.0 1.331 73.4 ,395 1.011 63.1 167.3 .614C 1.415A 98.1 .6Il -.9 5 . 0  11.1 -221 
6-6600 4-9060 .191 42.1 -32.1 -10.1 .116 83.6 ,196 1.197 152.1 323.1 .962A 1.433 84.3 1.085 9.1 36.6 309.6 -228 
14-41 9.56 5 . 3 1  4.91 0.29 4.19 12.96 2/1/1 14.3 123.4 16.6 .394 6.948 15.1 40 .6  13.0 95-10 1.343 
- .- . .- M A R 5  ARRIVAL OATE = 2448810 ( 6 JUL 1992) -- 
4-8490 4-8671-1 ,189 266.0 -23.0 . l  .e27 84.5 .323 .773 168.2 458.3 , 523  1.022 108.5 1.209 3.4 10.3 122.5 
4-8671.1 4-8810 -384 142.4 6.8 2.0  1.330 73.7 .391 1.013 62.3 171.7 ,6170 1.409A 95.3 .665 -a6 3.4 14.1 - 2 1 8  
4-0810 4-9010 .193 37.3 1.5 -2.0 .723 19.5 .321 1.103 155.9 270.9 .149A 1.451 1 2 . 3  1.062 1.4 -15.4 5 0 4 . 3  
13.33 8.65 4.54 4.68 8.01  4.10 14.80 2/1/1 84.3 175.7 20.0 .407 5.156 13.2 41.0 9.6 94.30 1.935 
4-8500 A-6666.2 -159 252.1 -23.5 -.I! .E33 89.6 .300 .117 
4-8668.L 4-8810 .356 141.5 1.1  2.1 1.334 75.3 .319 1.023 
4-8810 4-9020 e172 36.6 4.8 -2.2 .738 80.8 .285 1.128 
12.32 7.19 4.15 4.53 7.93 3.64 13.98 2/1/1 
4-8510 4-6661.7 a159 241.8 -22 .2  - .2 .e20 93.4 .296 .180 
4-6661.7 4-8810 a 3 5 0  141.3 7.9 2.1 1.335 75.6 ~ 3 7 1  1.025 
4-0810 4-9030 e l 5 6  3 5 . 1  1.2 -2.6 .149 62.0 e256 1.150 
11.95 7.44 4.15 4.51 7.90 3.29 13.30 e/l/l 
179.1 455.1 . 5 4 4  1.009 101.1 1.212 3 . 4  11.0 119.6 ~ 3 5 6  
56.9 170.8 .6350 1.4101 95.5 ,612 -1.0 3.2 15.5 .2lC 
155.2 280.1 .806A 1.451 75.1 1.010 1.5 -12.6 309.5 -286 
83.2 173.4 Zl.9 .415 5.269 11.0 39.1 8.8 96.90 L.028  
186.3 453.6 e 5 5 0  1.0110 106.1 1.215 3.4 11.4 119.4 ~ 3 5 0  
5 5 . 9  110.6 .6390 1.41OA 95.6 .674 -1.1 3 . C  15.7 -210 
1 5 5 . 0  290.3 .856A 1.444 11.6 1.076 1.0 -9.5 314.0 . 2 4 I  
83.0 168.5 21.9 .490 5.2S5 13.4 38.8 9.1 97.50 L.065 
4-8520 4-8660.3 .176 235.3 -L0.6 -.2 .846 96.8 .SO1 ,786 196.4 453.0 ,549' 1.0220 107.0 1.210 3.4 11.3 120.6 .356 
4-6668.3 4-8810 ,356 141 .5  1 . 7  e .1  1.334 15 .2  .319 1.023 51.0 110.0 ,6350 1.4lOA 95.5 ~ 6 7 2  -1.0 3.2 1S.4 ,212 
4-0810 4-9040 .145 34.8 -3 .5  -3.L .116 82.9 .e32 1.166 lS5.0 300.4 . 8 9 I A  1.439 19.9 1.000 L.L -4.9 317.3 .LIS 
11.95 1.42 4.36 4.53 1.93 3.00 le.17 L / l / l  03.L I6e.l L0.9 ,414 S.515 13.9 39.4 9.9 97.10 t a l e ?  
4-6530 4-6669.0 .203 233.2 -19.4 - . l  .OS0 100.0 .313 ,793 203.0 452.0 .545 1.0400 107.6 l.CC3 3.4 10.0 ItL.9 -370 
4-'8669.6 4-8810 . S I 0  141.9 7.2 2.1 1.332 14.5 .385 1.018 59.6 171.2 .6elO 1.4091 95.4 -669 - .9  3 . 3  14.0 .e14 
4-C610 4-9050 -140 34.7 -10.1 -4.1 .165 83.7 ,213 1.102 115.3 310.7 .931A 1.434 0L.O 1.013 5.0 L.5 310.0 -108 
4-8540 4-8671.0 a t 3 9  C34.4 -10.0 . l  . E l 0  lO3.L ,330 .e02 LlO.0 4SL.7 a 5 3 1  1.0110 1OO.S l.LL6 3 . 3  10.0 lC8.1 e390 
4-0071.6 4-0610 .398 142.6 6.7 Z.0 1.3e9 73.4 .393 1.011 0 3 . t  171.0 ,0140 1.4001 95.L me04 3.4 13.9 *el9 
1L.30 ?.e9 4.14 4.01 0.00 e.91 lt.39 e/ i / i  83.7 iis.3 10 . i  e440 1.040 i4.t 40.7 10.0 96.30 r.eia 
4-aoio 4-00oo . i 4 8  30.7 - e i . e  -6.e .no 14.3 . ioo 1.894 iss.7 3ei.i .BSOA 1.430 1s.e 1.014 1.0 i r . 3  ai8.0 . a m  
ia.ic o.40 S.LO 4.71 6.10 s.it ie.e4 e / i / i  04.s 1so.o i0.1 .see O.QOS i 4 . t  4t.r 11.4 SS.LD C.W 
242 
5TOPOVER T I M E  : 0 D A Y S  1993 OUT8OUNO SWINGBY MISSYCN DURATION i 520 C A Y S  
M A R S  A R R I V A L  CATE : 2448820  
18 JUL 1992 
LAUNCH aUNG8f-'bPEEOi- R A 1  OECLf--I 1 --V 1- PS I  <?CCEN SHA THE11 THE12 PERIH AFHEL P S I  2 V 2 I 2 OECLZ R A 2  5 P E E C 2  
5uNGBI A R Q I V E  EPEE03 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN 3NA THE13 THE74 PERIH APHEL PSI  4 V 4 I 4 OECL4 R A 4  3 P E E C 4  
DEPART RETURN SPEEDS R A S  OECL5 I 5 V 5 PSI  5 ECCEN SMA THE13 THE16 PERIH APHEL PSI  6 V 6 I 8 OECL8 RAE SPEEC6 - - - - EVA OVO--EVR TYPE SUN A SUN R I(AFPA - A  E INC RAP OECLP ETA PERlC 
-- -_ 
MARS-ARRIVAL O A T €  2448820 (16  JUL 1992; -- --- . 
4-8490 4-8674.1 .E06 2 7 1 . 2  -21 .9  .4 ,824 8 2 . 9  .336 .710 165 .4  460.4 . 5 1 1  1.028 109.4  1.208 3.5 10.1 126.3 .4OZ 
4 - 8 8 7 4 . 1  4-8820 .402 1 4 3 . 3  6 . 5  2 . 1  1 . 3 2 1  7 2 . 1  .399 1.001 65 .4  176.0 .6060 1.409A 9 2 . 8  *6S5 - . I  2 . 3  10.4 *ZOO 
4-8820 4-9010 .190 37 .9  8 . 0  - 1 . 9  .712 8 0 . 2  ,331 1.092 1 5 8 . 9  261.8 .73OA 1.453 1 1 . 5  1.057 1.2 - 1 5 . 9  308.0 -343  
13.57 8 . 8 2  4 . 7 9  4 .75  8 . 1 3  4.03 15.06  2/1/1 94.3  175 .8  1 9 . 1  .312 8 ,022 13.6 4 4 . 3  10.6 92 .80  1 . 8 6 7  
4-8500 4-8870.2  . l e 4  251 .4  -22 .9  .O .831 8 8 . 1  .305 .114 177.1 456.2 .538 1.010 107.4  1,210 3.4 1 0 . 9  122.1 ,362 
4-8670.2 4-8820 .362 143.8 7 .7  2.2 1 . 3 3 3  14 .9  ,381 1.021 58.1 1 1 5 . 0  .6320 1 . 4 1 O A  9 3 . 1  a665 -a9 2.0 12.0 -2lf 
4-8820 4-9020 .169 3 6 . 6  5 . 3  -2 .1  .727 8 1 . 6  .293 1 .119  158.4 277.5 .791A 1 .448  74.1 1.087 1 .2  -13.8 311.2  ,297 
92.27 1 . 1 6  4.21 4 . 5 1  7.90 3 . 5 5  14.18 2/1/1 9 3 . 0  1 1 5 . 1  2 1 . 6  . 4 5 8  5.341 12.8 4 1 . 8  8 . 3  98.30  1 .988  
4 - 8 5 1 0  4-8669.3 .159 245 .8  - 2 2 . 1  - . l  .E38 9 2 . 8  .298 .118 186.6 454.5 .546 1.0100 106.9  1.213 3.4 11.2 121 .5  - 3 5 3  
4-6869.3 4-8820 ,353 143.5 8 . i  2 .2  1.334 1 5 . 4  .318 1.024 56.4 114.8 .6310 1.4lOA 9 3 . 2  .687 -1.0 1 . 9  12.4 .eo6 
4-8820 4-9030 .152 3 5 . 0  2.0 -2.4 . I 4 0  8 2 . 1  .261 1 .143  1 5 8 . 3  281.5 .844A 1.442 1 7 . 0  1.074 1 . 4  -10.8 3 1 5 . 8  * e 5 6  
11.81 7.34 4 . 1 5  4.48 1 .85  3.19  15.45 2/1 /1  92.7  110.8 2 1 . 9  .481 S.283 12.8 4 1 . 1  8 . 2  9 7 . 3 0  C 1 0 5 2  
4-8520 4-8669.1 ,173 238.3 -20.5 - . l  ,846 9 6 . 3  A02 .783  195 .0  453.8 .547 1.0190 107.1 1 .218  3 - 4  1 1 . 1  122.8 e357 
4-8669.7 4-8820 . 3 5 7  143.6 7 . 9  2 .2  1 .334  15 .2  .379 1.022 57 .2  174.9 .6350 1.41OA 9 3 . 1  ,667 - 1 . 0  2 . 0  12.2 .eo9 
4-8820 4-9040 ,139 3 3 . 3  -2.2 -2.8 ,150 8 3 . 1  .236 1.163 158.5 297.8  .888A 1.431 19 .4  1.079 1.1  - 7 . 2  319 .5  *220 



















.zoo 2 3 5 . 5  -19 .4  
.370 1 4 4 . 0  1 . 5  
,132 3 2 . 1  - 7 . 5  
12 .03  1 .48  4 . 6 9  
,954 236.2  -18.8 
.389 144.8 6 . 9  
.131 32.0 -15 .0  
12.65  7 .99  5 .21  
.214 239.4 - 1 8 . 1  
.414 145.8  6 . 3  
.%Sl 3 5 . 8  -28.3 
13,88 9 . 0 7  5 .90  
. I  
2 .2  
- 3 . 3  
4.55 
. 3  
2 .1  
-4.4 
4 . 8 6  








9 9 . 5  ,312 -189  202.5 453 .5  
7 4 . 5  .384 1.018 5 9 , l  175 .2  
8 4 . 5  .215 1.119 119.0  308 .3  
2 . 8 0  12.42 2/1/1 9 3 . 3  157.5 
102.1 .329 .T98 209.2  453.4 
Y 3 . 5  .a93 1.012 6 3 . 0  175.7 
85.1  ,199 1 .191  1S9.6 318 .9  
2.18 12.12  21111 9 3 . 9  $47 .0  
. 543  1.0360 107.6  1.220 3 . 4  
.6210 1.4lOA 9 3 . 0  .664 
.925A 1.432 8 1 . 5  1.082 
1 9 . 3  .440 ¶.OS5 13.2 
,536 1.0610 108.5 1.226 
.6150 1.409A 9 2 . 8  . 6 ¶ 9  
.953A 1.429 8 3 . 5  1.083 
1 7 . 0  ,398  0.150 13.0  
1 0 . 7  124 .7  ,370  
2 . 1  1 1 . 1  ,212 
-2 .1  sz1.7 ;188 
9 . 4  9 8 . 4 0  1.180 
9 . 8  1 2 7 . 8  ~ 3 8 9  
2.2 10.9 .217 
8.8 321.5  , 185  
9.8 05.30, L.289 
8 . 1  131.8 .414 
2.4 10.0 ,223 
e8.3 315.9  ,188 
9 . 6  94 .20  C.478 
- .9 
2 .1  
42.9 
3 . 3  -.e 
3 . 1  
44 .8  
3.1  
- . 6  
5 . 8  
4 1 . 4  
.I .e81 105.8  .330 . E l l  215 .4  453 .4  .527 1.0950 109.6  1 .233  
2.1  1.326 12.1 .404 1 . 0 0 3  6 1 . 4  116 .3  ,5980 1.409A 9 2 . 5  ,652  
- 7 . 2  . I68  83.8 .188 1.200 160.2  329.4 .915A 1 .426  8 5 . 3  1.084 
4.82 8.21  3 .17  12.16 2/1/1 94.1  128.8 1 4 . 3  . 351  8 . 0 4 4  12.2 
- MARS A R R I V A L  DATE 5 2448830 (26  JUL 1992) - 
2.0 1.324 1 1 . 1  ,414 1.001 70.2  180.0 ,5860 1.415 
-1.8 .699 81 .1  ,342  1.081 162.1  264 .9  .711A 1.451 
5.02 8 . 4 0  1 . 9 9  1 5 . 3 3  2/1/1 103.2  1 1 5 . 4  1 1 . 9  .32 l  
.2 .828 8 1 . 7  .311 .111 174.9 457 .6  . 531  1.011 
2.2 1.333 74.5 .386 1.021 59.4  118.7 .6270 1.415A 
- 2 . 0  .717 82.5  .301 1,111 161.8 214.8 .TTbA 1 .446  
4 .61  8.00 3 . 4 9  14.38 2/1/1 101.7  116.5 2 1 . 4  .437 
. 9  .El9  80.2 .360 .765 161 .6  463 .4  .490 1.041 110.9 1.203 
. l  ,835 9 2 . 1  . 3 O i  . 1 1 5  184.8 455 .6  A 4 2  1.0080 
2.3 1.333 1 5 . 2  .380 1.026 56 .8  178.4 .6360 1 . 4 t 5 A  
-2 .2 .131 8 3 . 6  .261 1.137 161.9 285.0 .833A 1.441 

















12 .39  
,160 






4 8 . 1  
9 . 9  131 .7  ,435 
2.0 7.5 ,231 
- 1 6 . 3  3 0 7 . 5  ,356  
12.6 90.40  1 .741  
211.1 -20.2 
149.3  5 . 9  
37 .8  8.2 
9.25  5 . 2 6  
262.8 -22 .2  
146.5  1 .7  
3 5 . 9  5 . 5  
1 .79  4 . 2 9  
250.1 -21.8 
148.0 8 .2  
33.8 2 . 3  
7.29 4 . 1 6  
9 0 . 0  .644 
7 0 . 6  1.053 
0.430 1 5 . 0  
101.8 1.208 
9 0 . 8  .659 
7 3 . 1  1 .063  
5 . 3 8 3  12.4 
107.1  1.211 
9 1 . 0  .662 
1 6 . 4  1.011 




4 4 . 5  
3 . 4  
- . o  
1 . 1  
4 3 . 7  
10 .7  125.1 .311 
1.4 9 . 4  .214 
- 1 4 . 2  512 .7  .SO8 
8 . 1  95 .80  1.918 
11.1 123.9 .357 
1.2 9 . 9  .e11 
-11.8 317.4  ,285 
1 . 4  97.OD 1.989 
4-8520 4-8871.2  , 1 7 1  2 4 1 . 1  - 2 0 . 4  . I  .E43 9 1 . 6  , 5 0 3  .780 193 .3  454 .1  .544 1 .0160 101.2 1.214 3 . 4  1 1 . 0  124.8 .a39 
4-8811.2 4-8830 .3S9 146.1 8 . 1  2.3 1.334 1 5 . 1  3 8 1  1.025 57.2 118.5 .6330 1 . 4 1 5 A  9 0 . 9  .E62 -a9  1 . 2  9 . 9  .PI2 
4-8830 4-9040 ,138 3 1 . 1  -1 .8 - 2 . 5  .142 8 4 . 6  .240 1.158 162.4 295 .6  .880A 1.436 78 .9  1.011 1 . 3  - 8 . 9  321.3 . 2 2 8 Y  
1 1 . 7 1  7 . 1 8  4 . 3 0  4.54  7 .93  2.88 12 .96  W l / l  101.4 167 .0  21.4 .468 5.388 12.4 44.1 7 .6  97 .10  C . 0 4 1  
4-8130 4-8672.4 .196 238.0 -19.3 .2 ,852 9 9 . 0  ,312 ,186 200 .9  454 .3  .541 1.0310 101 .7  1.218 3.3 1 0 . 5  126.8 . 3 T O  
4-8872.4 4-8830 .310 146.5  7 . 7  2 . 2  1 . 3 3 3  1 4 . 5  .386 1.022 59.2  178.7 a6280 1.415A 9 0 . 8  *E59 - a 8  1 . 3  9 . 5  e214 
4-8830 4-9050 .121 28.8  - 6 . 1  -2.8 ,751 8 5 . 4  ,218 1.178 163.1  306 .3  ,919A 1.432 81.2 1.081 1.1 - 5 . 2  324.0 .192 
11.95 1.34 4 . 6 3  4 . 6 0  7 . 9 9  2.72 12.41 w i / i  i o i . 1  180.2 1 9 . 8  .439 5.804 1 2 - 3  4 5 . 3  8.0 91.50 r . i m  
4-0540 4-8874.L .228 238.1  
4-8674.L 4-8830 .388 1 4 7 . 2  
4-8830 4-9060 .124 2 7 . 3  
12 .48  7.71 
4-8550 4-8878 .5  .268 240.9 
4-8678 .5  4-8830 .412 148.3  
4-8850 4-9070 .127 27 .8  
13.37 8 . 5 0  
- 1 8 . 7  
1 . 1  
- 1 1 . 6  
5 . 1 2  
3.2 9 . 8  1 2 9 . 8  
- . 7  1 . 8  8 . 9  
2.1 .4  324.7  
4 7 . 2  8 .2  95 .80  
3 . 0  8 .5  1 3 3 . 3  
- . 6  1 . 8  8 . 1  
3 . 2  1 0 . 9  3 2 2 . 1  
4 9 . 8  1 . 9  9 4 . m  
.368 
. e 1 9  
.184 





. 4  .E63 102.1 . 321  .195 201 .8  454.1 .534 1.0550 108.5 1.223 
2 .2  1.331 73.6  ,393  1 .016  62 .4  179.1 .6160 1 .4151  9 0 . 6  ,655 
- 3 . 4  . 1 5 7  8 6 . 0  ,202 1.189 163.9 317 .2  .950A 1 .429  8 3 . 2  1.083 
4 . 1 1  8.10 2 . 6 5  12.11 2/1/1 102.1  1 5 1 . 5  1 1 . 7  .400 6 . 5 1 1  1 1 . 9  
. I  ,817 1 0 5 . 3  .318 ,806 2 1 4 . 1  4S4.1 ,526  1.081D 109.6  1.230 
2 .1  1 .327  12 .3  .404 1.008 6 6 . 6  179.6 ,6010 1.415A 9 0 . 3  .649 
- 4 . 7  .162 86.5  .189 1.200 164.8  321.9 .913A 1 .427  8 5 . 1  1.084 
4 . 8 1  8.26 2 .71  1 1 . 9 0  e l l11  102.1 139.0  1 3 . 0  .315 1 . 6 6 2  1 0 . 9  
MARS ARRIVAL DATE B 2448840 I 5 AUG 1992) 
. 5  .e25 86.4  .320 .168 1 7 2 . 3  459.2  3 2 3  1.014 108.4 1.205 
2 . 2  1.333 13.9  ,393 1 . 0 2 3  6 0 . 8  182.0 ,6220 1 . 4 2 5  88 .7  .E54 
- 1 . 9  ,706 8 3 . 8  ,309 1.104 165.4  272.4 .762A 1 .445  73.0  1.061 
4 . 7 9  8 . 1 8  3.47 1 4 . 5 8  21111 109.1 111 .5  2 l . Z  .4i2 5 .425  12.4 
-18 .6  
6 . 4  
- 1 9 . 1  
5.79 
- 2 1 . 3  
1 . 4  
5 . 4  
4 . 4 2  
4 - 8 5 0 0  4-8675.1  .180 268.3  
4-8815 .1  4-8840 .382 149.8  
4-8540 4-9020 .16S 34.4 
12 .68  7.89 
3 .5  10.5 1 2 8 . 5  
- . 1  1 . 3  1 . 9  
.8 - 1 4 . 1  314.1 
47.8  8 . 4  94.70 
.382 
.222 
. 3 f 8  
1.822 
4-8510 4-8673.0  ,162 2 5 5 . 0  - 2 1 . 4  . 3  ,832 9 1 . 2  .SO4 .172 182.7 456.7 , 5 3 1  1.0070 101.4  1.208 1.4 1 0 . 9  128.9 .362 
4-8873.0 4 - 8 8 4 0  .362 149 .0  8 . 2  2 . 3  1.338 7 5 . 0  ,384  1.030 S7.2 181.6 ,6140 1 .425  8 9 . 0  . 8 $ 8  - . 9  .9  8 . 5  . e l 7  
4-6840 4-9050 .14? 3 1 . 3  2 . 2  -2.1 .722 8 4 . 8  ,213 1.132 165.8 282.9 ,822A 1.441 7 5 . 9  1.070 .8 -12.8 318.8 . E 7 3  
11.96 7 .29  4 . 1 8  4 . 6 1  8 . 0 5  3 . 1 1  1 3 . 7 4  Z / l / l  108.1 114.1 22 .3  . 4 5 8  1.165 1 2 . 0  ' 4 6 . 8  8 .9  96.80  1 .907  
(-6S20 4-5673.0  .169 245.5 -20.3 . 3  ,840 9 5 . 0  .304 .771 191.S 455 .6  ,541 1.0130 101.3  1.211 3 . 4  10.8 126.9  - 3 5 1  
* -6073.0 4 - 8 8 4 0  .361 148 .9  8 . 2  2 . 3  1 .336  7 5 . 1  ,384 1 .030  51.0 1 8 1 . 6  .6350 1.425 8 9 . 0  ,658 - . 9  - 9  8.5 . 2 t r  
4-8840 4-9040 ' . 1 3 5  2 8 . 0  - 1 . 5  - 2 . 3  .734 8 5 . 7  . 2 4 4  1 . 1 5 5  166.5 293.7 .873A 1.431 7 8 . 5  1.076 a9 -10.2 322.7  .2320 
11.80 7.14 4 . 2 8  4 . 6 6  8 . 0 5  2.86  13 .06  2/1/1 108.7 168 .5  2 1 . 9  .460 5 .267  11,8 4 6 . 8  6 . 7  97 .10  1.964 
4-8530 4-8873.9 .192 240 .9  - 1 9 . 2  .4 . e49  9 8 . 3  .SI2 . 1 8 3  199.3 4 5 5 . 1  , 5 3 8  1.0210 107.7  1.215 3 . 3  10.3 128.1 - 3 7 :  
4-8613.9 4-8840 a311  149.3  1 . 8  2 . 3  1.335 7 4 . 6  .388 1.027 58.7 1 8 1 . 8  ,6290 1 .425  8 8 . 9  .656 - .8  1.1 8 . L  * e t 9  
4-8840 4-9050 .127 2 4 . 8  -5.4 -2 .5  .744 8 6 . 3  .221 1.174 161.6  304.8 .914A 1.434 80 .8  1.080 1.1 - 7 . 4  325.6 at96 
11.99 1-27 4.57  4 .72  8.11 2.10 12.53  2/1/1 108.9 181.9 20.5 ,438  5 .620  11.6 4 7 . 9  8 . 9  96.10 L.022 
4-8540 4-861S.8 .223 2 4 0 . 3  -18 .8  . 5  .E60 101.8 .326 .791 206 .3  454 .9  . 5 3 5  1.0490 108.5 1.220. 3.2  9 . 5  131.5 ,387 
4 - 8 6 7 5 . 6  4-8840 -387 1 5 0 . 0  1.2  2.2 1.333 13 .7  .395 1.022 61 .7  182.1 ,6180 1.125 8 8 . 6  -653 - . I  1 . 3  7.8  e 2 2 4  
4-8840 4-9080 .122 2 2 . 3  - 9 . 8  - 2 . 9  . 1 5 1  8 7 . 1  .PO4 1.189 168.7  315.9 .947A 1 . 4 3 2  8 2 . 9  1.083 1.4 - 3 . 7  327 .0  
12.48 7.66  5 .04  4 . 8 2  8 . 2 1  2.82 12.13 $!fill 109 .2  153.9 18 .4  ,401 8 .243  1 1 . 0  49 .8  8 . 9  95.90 C . 1 0 4  
4-8150 4-8877.9 ,261 2 4 2 . 1  -18.4 
4-8877.9 4-8840 .410 111.1 8.8 
4-8840 4-9070 .121 21.1 r 1 5 . 0  
13.28 8.28 5 - 8 7  
4-8580 4-8880.6 ,305 241.0 -18.5 
4-8880.0 4-8840 -439 152.5 5 . 8  
4-8840 4-9080 ,129 22.9 -23.s 
14.41 9 . 2 3  6 . 4 8  
.- 
-8  ,873 104.1 -346 .801 212.8 454.9  .524 1.0790 109.6  1.227 2.9 8 . 3  135.e ,410 
2.1 1.330 12.4 -405 1 .015  6 5 . 1  182.5 .6040 1 .428  88 .3  .647 - . 5  1.8 7 . Z  ~ 2 3 0  
- 3 . 5  .758 8 1 . 6  ,191 1 .201  169.8 326.9 ,971A 1.430 8 4 . 9  1.084 1.9 L.3 325.11 ,141 
4 .98  8 . 3 1  2.60 11.85 2/1/1 109.8 143 .6  1 5 . 9  .358 1 .238  9 . 9  Se.3 6.4 94.80  I-LSP 
1.1 .a89 107 .9  .310 ,816  218.3  454 .9  .514 1 .1190 1 1 0 . 9  1 .238  2.8 8.9 1 3 9 . 5  0439 
2.0 1.326 1 0 . 9  .419 1.005 70.4 183.0 .5840 1.426 87 .9  ,640 r . 3  1.9 8 .6  .L38 
- 5 . 0  .760 8 7 . 9  . l e2  1 . 2 0 9  170.8 337.7 .988A 1.429 86.6 1.084 3 . 4  15 .3  320.0 . I 3 0  
5 .19  8 .57  e . 7 5  11.74 2/1/1 110.1 128.5 13.0 $313 0 . 8 5 3  8.0 5 I . 5  4 . 7  93.00 L.453  
-. _ _  - MAR8 ARRXVAL DATE I 2448850 (15 AUG 1992) - 
4-8500 4-8616.1 .we  274.7  -2o.o .a ,821 8 4 . 1  .332 .765 169 .2  461 .2  .si1 i.010 i o 9 . e  i.20~ s.8 10.4 132.7  .398 
4-8818.3 4-8850 .398 153 .6  6 . 9  2 . 2  1.534 13.2 ,402 1 .026  6 2 . 9  184 .9  -6130 1 .439  86 .7  .648 -.I 1 . 7  1.8  - 2 3 3  
4-8850 4-9020 .166 32.2 1.0 - 1 . 9  .69S 85 .1  3 1 8  1.098 169.2  210.3 .749A 1.447 72 .4  1.050 - 6  - 1 5 . 1  315.3 ~ 3 2 9  
13.18 8.13 4.83  5 . 0 5  8 . 4 4  3 .50  14.10 2/1/1 115 .1  111.9  2 0 . 9  .319 9.¶01 12.9  5 1 . 1  9 . 3  93.50 1 . 7 0 8  
.4  .829 90.2 ,309 
2 . 3  1.337 14.8 -389 
-2.0 .713 8 0 . 2  .e79  
4 . 5 6  8 . 2 4  3 . 1 4  13.68 
. 4  -836  94.L -306  
2.3 1.330 I J . 0  ,388 
-2.1 . ~ m  8 7 . 2  .e49 
4 . 8 3  0 . 2 2  e.oo is.1~ 
,169 180.4 457.9  
1 .035  11.1 184.4 
1.128 170.0 281.1 
W l I 1  111.0 1 7 5 . 3  
.r74  180.8 456 .6  
1 .036  56.9 184.4 
1.154 1 T l . l  2 9 2 . 3  
L / l / l  114.9 189.8 
. 531  
.E320 
. O t 3 A  
LL.0 




1.0070 107.1  i.LO6 3 . 4  1 0 . 7  129 .5  .389 
1.4~0 e7.e  .e84 - . r  I.L 8.0 .ELI 
1.444 73 .4  1.060 .o  -13 .e  ~ 1 0 . 9  . e a  
.44@ 5.098 11.0 49.0 0 . 6  96 .30  1.811 
1.0100 107  5 1.209 8 . 3  80.8 l t 9 . 4  -364 
1.430 87:S .8¶d - .O  1 . 1  5.1 . E t 4  
1.441 10.1  1.078 . Y  -1l.t 3C3.11 . I 3 6  
. I 5 3  5.131 11.4 4 9 . 1  8 .1  91.10 1 . 8 7 0  
4-8510 4-8615.3 .I65 260.5 -20.8 
4-6878.3  4-8850 .a69 192.2 0 . 0  
4-8010 4-0030 -149 28.4 1.8 ie.ee 7 .31  4 . 2 3  
4-8674.6 4-8850 .364 $52.1 0.L 
4-8550 4-9040 . I 3 1  e 4 . 3  - 1 . 7  
11.99 7 - 1 8  4 . 2 6  
243 
STOPOVER T l U E  : 0 D A Y S  1993 OUTBOUNO S W I N G B Y  HIJSIClN OURATlON = 520 C A Y S  
M A R S  ARRIVAL OAlE 2448850 
1 5  AUG 1992 - - - ._ - 
LAUNCH 8WNWY 8PEEDl 
8UNGBY ARRIVE SPEED3 
DEPART RETURN 8PEEC5 
PROP 
____ __ 
R A l  DECLl I 1 V 1 P S I  1 ECCEW 
R A 3  DECL3 1 3 V 3 PSI 3 ECCEN 
R A 5  DECl.5 1 5 V 5 P S I  5 ECCEN 
























T H E T ~  
P E R I H  
PERlH 
PERIH 
K A P P A  
. I 3 6  
.63OD 
.911A 
21.3 . 5 3 0  
,6210 
.945A 
19 .3  
9 523 
.6O 70 






APHEL PSI 2 
APHEL PSI 4 
AFHEL PS1 6 
- A  E 
1 . 0 2 3 0 ~ ~ 1 0 7 . 8  
1.438 8 7 . 1  
1.439 8 0 . 6  
.435 5 . 4 1 9  
v 2  
v 4  

















i . 2 1 3  
I 2 OECL2 RAP SFEECZ 
1 4 OECL4 R A 4  SPEED4 
I 6 DECL6 RA6 SPEEC6 
RAP OECLP E T A  PERIC -- - 
4.8530 4-8671.6 . l a 8  
4-8675.8 4-8850 .372 
4-8850 4-9050 .129 
12 .15  
3.3 1 0 . 2  
- , 7  1 . 3  
.8 - 9 . 0  
50.7 s.0 
3 . 1  9 . 3  
- . e  1 . 5  
.9  - 6 . 5  
5 2 . 5  5.9 
2 . 9  8 . 2  
- . 4  1.9 
1 . 2  - 3 . 1  
54.9 5 . 2  
2.6 6 . 8  
- . 3  2.2 
1.8 2 .9  
5 8 . 0  3 .6  
131.0 .a72 







244.2 -19.0 . 5  .a45 97.6 .313 
152.4 7.9 2.3 1.337 74.6 .391 
20 .5  - 5 . 2  -2.3 . I 3 7  87.8 .225 
7.27 4.52 4.87 8 .26  2.75 12.58 
4-8540 4-8677.L .218 242.8 -18.4 .7 .E56 100.9 ,328 .787 204.7 455.8 
4-8677.e 4-8850 .387 153.0 7.3 2.2 1.335 73.8 .397 1.030 60 .9  184.7 
4-8850 4-9060 .125 17.2 -8 .7  - 2 . 5  .745 88.4 ,207 1.191 173.9 315.2 
12.60 7.63 4.96 4.97 8.36 2.67 12.15 2 / 1 / 1  115 .2  155.2 
1.0430 108.5 
1.438 8 6 . 9  
1.437 8 2 . 8  
,402 5.956 
4-8550 4-8679.3 . 2 5 5  244.5 -18 .2  .9  ,869 104.1 .344 .797 211.1 4 5 5 . 7  
4-86I9.3 4-8850 .408 154 .1  6.6 2 .1  1.332 72.6 .407 1.023 64.6 185.0 
4-8850 4-9070 . I 2 3  1 5 . 1  -12.3 -2.8 .750 88.9 .194 1.203 17S.2 326.5 
13.32 8 . 2 0  5 .56  5 . 1 2  8 . 5 1  2.64 11.85 2/1/1 115.5 145.5 
1.0710 109.5 
1.439 8 6 . 6  
1.k36 84 .7  
.361 6.815 
1.1080 110.8 
1.440 8 6 . 1  
1.436 86 .5  
.317 8 . 1 7 3  
137 .1  -408  
7.2 .e36  
328.0 -141  
95.20 2.099 
4-8560 4-8682.0 .298 248.5 -18.4 1 . 3  ,884 107.3 .367 . E l 0  216.8 455.6 
4-6682.0 4-8850 .436 1 5 5 . 5  5 .9 2.0 1.329 71.2 .420 1.014 6 9 . 2  185.4 
4-6850 4-9080 . 1 2 5  14 .6  -16 .9  -3 .4  .754 89.2 .185 1.212 176.3 337.4 
14.33 9 .00  6.34 5.33 8 . 7 1  2.66 11.65 2/1/1 115.8 133.0 
141.4 .436 
6 . 7  .244 
324.3 .121 
94.10 2 . 2 7 2  
MARS ARRIVAL DATE = 2448860 (25 AUG 1992) - -  - - -  - - _ _ _ _  
4-8500 4-8682.6 .222 282.0 
4-8682.6 4-8860 .424 158.1 
14.03 8 . 6 1  
4-8510 4-8677.8 .171 266.6 
4-8677.8 4-8860 .377 1 5 5 . 8  
4-8860 4-9030 .154 24 .9  
12.62 7.54 
4-8860 4-9020 . i 7 0  29.4 
-18.2 
6 . 1  
4 . 4  
s .o2 
- 1 9 . 9  
7.7 
1.1 







- 5 . 3  
4 .47  
-18 .2  
7.3 
-8 .1  
4.88 
-18.0 





- 1 3 . 1  
6 .19  
1 . 3  











. 7  
2.3 
- 2 . 1  
5 .06  
.8 
2 . 2  






1 . 4  
2 .0  
-2.7 
5.49 

















1 .338  
.739 









82.2 ,352 .760 165.2 463.9 .492 1.028 1 1 0 . 5  1.198 3.8 10.2 1 3 8 . 1  e424 
71.9 . * I 7  1.027 6 6 . 1  187.5 .5990 1 . 4 S S  84 .7  .640 - . 2  2 . 7  7.6 4248 
86.8 .326 1.094 173.4 268.6 .737A 1.451 71.8 1.051 .4 - 1 5 . 5  316.2 -139 
3.59 14.98 2 / ¶ / ¶  120.6 177.8 20.3 .334 5.684 14.1 56.5 11.4 91.50 1.564 
89 .0  . S i 5  -766  1 7 7 . 8  459.4 
74.4 .396 1.041 58.4 186.9 
87 .8  .286 1 .127  114.5 219.8 








23 .1  .444 




3 .5  l U . 6  132 .8  -377  
- , 6  1 . 9  8 . 3  .e34 
.4 - 1 3 . 8  320.7 ,288 
53 .2  7 . 1  95 .80  1.708 
3 .3  1 0 . 5  132.1 . S 8 8  
- . 7  1 .7  8 . 5  .e32 
.4  -12.1 324.6 a 4 3  
52.8 5.9 98.90 1 . 7 7 2  
4-8520 4-8678.9 


















.184 2 4 7 . 8  
,373 155.6 
.136 1 6 . 0  
1 2 . 4 1  7.36 




93.3 ,309 .770 187.4 457.7 
74.9 ,392 1.044 56.7 186.8 
88.7 .253 1 . 1 5 5  176.0 291.5 
3.01 13.24 2/1/1 120.2 170.3 
96.9 ,313 .775 195.7 457.0 
74.6 ,394 1.042 57.6 186.9 
89.4 .229 1 . 1 7 7  177.8 303.3 
2.88 12.63 2 /1 /1  120.2 163.6 
107 .7  1.208 
8 5 . 6  .652 
77.8 1 .078  
4.995 i l . 2  
107.9 1.210 
8 5 . 6  ,651 
80 .4  1.081 
5.218 10.6 
3.2 10.0 133.4 ,373 
- . 6  1.8 8 .4  .e33 
53 .6  1 .4  96.90 1 .823 
3 . 1  9 . 2  135.8 .388 
-.I 2.1  8 . 1  .e37 
.6 - 8 . 7  3 2 9 . 2  - 1 7 0  
5 5 . 3  5 . 1  98.SD 1.882 
.I -20.4 527.6 .eo4 
100.3 .325 .782 203.0 456.6 .528 1.0370 108.5 1.214 
73.9 .400 1.038 60 .0  187 .1  .6230 1.454 85 .3  ,648 
89.9 .210 1.195 179.6 315.1 .944A 1.446 82.6 1 .085  
2.81 12.18 2/1/1 120.3 155.6 20.3 .403 5.674 9 .8  
72.8 .409 1.032 63.5 187.3 .6100 1.454 8 5 . 0  .644 - .4  2.4 7.8 .e42 
90 .3  .197 1.208 181.2 326.7 .97OA 1.4460 8 4 . 7  1.086 . 7  - 6 . 9  329.0 .141 
2.78 11.85 2/1/1 120.1 146.0 18.0 .364 6 . 4 0 9  8 .6  5 7 . 6  4 .4 95.40 1.987 
io3.s ,342 .792 209.5 456.5 . s z i  1.0630 109.1 i.220 e.8 8.0 139.2 -407  .E48 246.6 
.407 157.2 
.131 9 . 9  
13.52 8 .23  
.290 250 .1  
.433 158.6 
.130 8.6 
14.45 8 .97  
106.7 .364 .805 215.3 456.4 
71.4 .421 1.024 6 7 . 9  187.6 
90 .8  .188 1.217 182.4 337.8 
2.77 11.63 2/1/1 120.7 134.0 
. 5 1 1  1.0980 110.7 1.228 
.5950 1.456 84.5 .638 
.988A 1.447V 86.5 1.087 
1 5 . 2  .321 7 . 5 5 6  6.9 
2 . 5  8 . 7  143.3 .433 
- .2  2 .8  7.5 . e50  
. 9  -4 .4 3 2 6 . t  .119 


















. I r e  
1,843 
.110 
. t 5 1  
.l 19 
1.049 






















i . ero  
.e56 
.*e8 
____ ____ - M A R 8  ARRIVAL DATE = 2448870 ( 4  SEP 1992) - 
4-8510 4-8680.7 .181 2 7 3 . 1  -18.8 1.0 .822 87 .6  ,324 .T62 174.9 461.0 . 5 1 5  1.009 108.7 1.200 3 . 5  10 .4  138.8 
4-8680.7 4-8870 . 388  159.7 7.2 2 . 2  1.341 73.9 .404 1.048 59.4 189.2 .6240 1.471 8 3 . 9  .646 - .4  3.0 9.3 
4-8870 4-9030 .163 21 .2  .4 - 1 . 9  .697 89.8 .292 1.129 179.4 279.0 .799A 1 .458  74.6 1.068 - 2  -14.4 3 2 l . S  
13.19 7.85 4 .42  6.34 8.72 3.43 14.14 2 / 1 / 1  124.7 176.7 23.0 .399 5.007 12.0 56.9 7.9 9 4 . 9 0  
a 8  ,830 92 .3  .312 .767 185.1 458.9 
2.3 1.343 74.7 .397 1.052 56.T i 8 9 . 0  
-1 .9  ,714 90.5 .258 1.159 181.5 291.2 
5 .23  8 .62  3.22 13.32 2 /1 /1  124.6 170.6 
4-8520 4-8879.1 .169 260.2 - 1 9 . 1  
4 - 8 6 I 9 . 1  4-8870 .373 159.0 7.9 
4-8870 4-9040 .153 16.3 -2 .6  
1e .72  7.49 4.27 
4-8530 4-8679.3 -181 251.9 - 1 8 . 5  
4-8679.3 4-8870 .375 159.1 7.8 
4-8870 4-9050 ,147 12 .0  - 5 . 3  
12.78 7.53 4.43 
4-8540 4-8680.8 .207 248.5 -18.0 
4-8680.8 4-6870 ,386 159.6 7.3 
4-88IO 4-9060 ,144 8.4 - 7 . 6  
13.17 7.84 4 .80  
4-8510 4-8682.5 .e42 248.9 -17 .0  
4-8682.1 4-8870 .405 160 .5  6.6 
4-8870 4-8070 . I 4 3  5 . 8  - 9 . 3  
13 .81  8 . 5 5  5.34 
4-SS60 4-8685.0 .283  251.9 -17 .9  
4-8685.0 4-8870 .430 161.6 5.9 
4-8810 4-9000 .142 4 . 2  -10 .8  
14.70 9.05 0.05 




23.7 - 4 3 2  
108.0 




8 4 . 1  
80 .2  
1.025 





8 3 . 6  
84 .7  
8.034 
110.6 
8 3 . 1  
















































3 .3  10.3 1 3 5 . 1  
- * 5  2 .7 9.5 
. 2  -13.0 32r .o  
56.1 8.0 9 6 . 7 0  
-.I e . 7  9 . 5  
.e  - 1 1 . 7  327.9 
56.7 5.2 9 8 . 9 0  
3.0 9.0 138 .1  
. 3  -10 .6  529.4 
58 .2  4 .7  96.50 
2 .8  7.9 141.3 
- . s  3 . 3  9 . 1  
. 3  - 9 . 9  329.e 
80.4 3 .9  95.70 
t . 4  6 .5  145.3 
- . I  3 . 7  8 . 8  
, 4  -9 .4  326.5 
6 3 . 3  2.3 94.70 
3 . 9  9 . 0  1 3 5 . 9  
- .4  e . 9  9.3 
- 8  ,838 9 6 . 1  ,314 ,772 193.6 458.0 
2.2 1.342 74.6 .398 1 .051  57 .1  189.0 
- 2 . 0  .726 91 .1  ,233 t .183 183.7 303.5 
S . 2 5  8 .63  3.10 12.68 2 / l / l  124.6 163.5 
1.0 .848 99.5 ,325 .778 201.1 457.5 
2 .2  1.341 74.0 ,403 1.048 59 .1  189.2 
-2 .0  ,735 91 .6  ,215  1.202 185.9 315.7 









1.2 .e60 102.8 .341 ,787 207.8 457.3 .519 1.0510 
2 . 1  1.339 73 .0  ,411 1 .043  62.4 189.3 .6140 1.472 
- 2 . 1  .742 92.0 .202 1.216 187.8 327.5 .971A 1.4610 
5.46 6.84 3.01 11.86 2 / 1 / 1  124.8 145.4 1 9 . 1  .366 
1 . 5  .E74 106.0 ,362  .799 213.7 4 5 7 . 3  ,510 1.0880 
2 .0  1.538 71.6 . 4 2 3  1.035 66.5 189.6 ,5970 1.473 
- 2 . 2  ,746 92 .2  .193 1.226 189.1 338.7 .989A 1.4620 
5 . 8 5  9 .03  3.00 11.63 2 / l / l  124.8 133.2 16.4 ,325 
M A R S  ARRlVAL DATE = 2448880 (14 SEP 1992) - - __ 
3.6 1 0 . 2  141.0 
- . e  4 . 3  10.8 
.o -15 .0  321.8 
61.1 9 .3  93.70 
4-8510 4-8684.1 .195 280.2 -17.4 
4-6684.1 4-8880 .404 163.9 6.5 
4-6880 4-9030 ,176 17.6 - . 2  
13.98 8.35 4.62 
f .4  .e17 85 .6  .336 .758 171.5 463.0 .SO4 1.013 
2 . 0  1.343 73.2 .414 1.054 61.2 191.2 ,6170 1.490 
-1 .9  ,692 92.1 .e99 1.134 184.9 278.8 .795A 1.4730 
5.63 9 .01  3.73 14.27 2 /1 /1  128.4 176.9 23.0 .369 
4-8520 4-8681.6 ,172 266.1 -18.3 
4-8681.8 4-8880 .379 162.7 7.5 
4-8880 4-9040 .167 12.7 - 5 . 0  
13.29 7.83 4 . 3 1  
4-8530 4-1681.4 .179 256.5 -18 .1  
4-8681.4 4-6880 .377 162.7 7 . S  
4-8880 4-9050 ,163 8 . 5  - 5 . 3  
1 3 . 2 1  7.83 4 . 4 0  
3.4 10.2 138 .3  
- * 4  3 .9  11.1 
.o -13.8 3 2 5 . 1  
59.6 8.4 9 6 . 2 0  
1.1 .826 91.2 .317 .763 182.5 460.2 .521 1.0050 
2.2 1.345 74.5 .404 1.060 56.9 191.0 .6320 1.489 
-1 .9  .710 92.7 .264 1.167 187.5 291.5 .858A 1.4750 
5.45 8.84 3 .53  13.39 2/1/1 128.3 170.4 24.3 .418 
1.0 .834 95.2 ,316 .768 191.4 459.0 . 5 2 5  1.OllD 
2.2 1.345 74.6 ,403 1.061 56.6 191.0 .6330 1.489 
-1.9 ,723 93 .2  .239 1.193 190.2 304.3 .908A 1.4780 
5.44 8.83 3.42 12.72 2/1/1 128.3 163.0 23.8 -422 
3.2 9 . 7  138.7 
-.4 3.8 1 l . t  
.o -12 .9  327.7 










4-8682.4 .202 251.9 - 1 7 . 7  
4-8880 .387 163.1 1.1 
4-9060 A 6 0  5 . 2  - 7 . 1  
13.81 0.10 4 .73  
4-8684.L .235 251.4 - 1 7 , s  
4-8880 ,404 183.9 8.5 
4-9070 .159 2.8 -8 .3  









98.7 .325 .774 199.2 458.5 .523 1.0250 108.6 1.208 3.0 8 .9  140.8 
74.1 .407 1.058 56.3 191.1 .6280 1.489 82.6 .645 -.I 4 .0  11.0 
I 93.6 .221 1.213 192.8 316.9 .946A 1.4810 82.6 1.090 .O -12.4 329.0 
I 3.37 12.22 2/1/1 128.4 154.3 22.4 .402 S.157 9 .3  6l.Z 4.5 96.80 
102.1 .339 -182  206.D 458.2 .517 1.0470 109.4 1.214 2 . 7  7.8 143 .6  
I 93 .8  ,208 1.228 194.9 329.0 .972A 1.4830 84.8 1.092 - 0  -12 .5  328.4 
I 73.1 . 4 i 4  1.055 61.2 191.2 . a 7 0  i . 4 9 0  82.3 .are - .e  4 . 3  10.8 
3.35 11.87 2/1/1 128.4 143.9 20.2 ,368 1 .691  8.1 63.3 3.8 95.90 
4-8ea6.5 .el5 e5s.s - 1 7 . 1  
4-8860 .426 165.e 5.8 
4-9080 .156 1 . 3  -9.2 
1 3 . 0 5  9.e5 5.91 
1.6 .em 101.3 .359 .793 e i 2 . i  458 .1  .SOB 1.0780 1 1 0 . 9  i.zei 1.4 6.4 111.4 
5.0i 9.10 3.33 11.64 z m i  128.4 i 3 i . i  17.7 . 3 m  6.513 0.5 68.i e.1 9 4 . ~ 0  
1.9 1.340 71.9 .42S 1.047 6S.2 ‘91.4 .6020 1.492 81.8 .E37 a 0  4 . 7  10 .7  






5lOPOVER TlUE : 0 D A Y S  1993 OUTBOUNC SWINGBY 
- -- - 
LAUNCH OWNGBY SPEED1 
SUNGBY ARRIVE EPEE03 










R A S  DECL3 
R A I  DECLS 
AERO-_-DVL - 




. .  . 
I 1  
I 3  






. -  
v 9  
v 5  






. r o e  
PSI  1 
PSI  3 











































KAPPA - A  




HISSION DURATION : I20 O A Y S  
MARS ARRIVAL O A T E  5 P448R9O 
PSI  2 V 2 I P DECL2 
PSI  4 V 4 I 4 OECLl 
PSI 0 V 6 I 0 DECL6 
E INC RAP OECLP 
81.4 ,643 -.2 5 . 3  
i o 8 . r  1 . 1 9 1  3.1 10.0 
11.2 1.064 -.2 -14.1 
4.674 11.4 03.2 1 . 3  
141.9 .SO? 
15.1 . e $ @  
324.7 ,251 
91.80 .4?4 
. i r e  281.5 - 1 r . s  1.2 ,830 94.2 ,319 .r64 189.1 460.2 .szi i.ooro 108.4 1.201 3.2 9.6 i4i.o 
.381 108 .4  1.2 2.1 1.348 14.5 .408 i . cr i  s6.3 192.1 ,5340 1.508 81.5 ,644 -.e 5.2 13.1 
.i98 255.6 - 1 1 . 3  1.3 ,839 91.9 ,325 .7ro 191.1 459.5 ,520 i.0200 i08.r 1.205 3.0 8.8 143.1 .388 
.388 166.1 6.9 2.1 1.348 14.1 .ill 1.069 5 r . s  192.8 ,6290 1.509 81.4 .e43 -.e 5.3 13.1 ,258 
-183 S.6 - 5 . 1  -1.8 .122 95.5 .246 1.208 191.4 306.0 .9llA 1.5050 80.1 1.091 -.e -14.2 326.9 
3.89 8.28 4.39 S.64 9.02 3 . 8 7  12.76 2/1/1 131.5 161.9 24.6 .414 4.689 10.3 83.2 5.6 98.rD 
a 1 8 1  2.9 -6.S -1.8 .132 95.8 .229 1.229 200.3 318.9 .948A 1.5lOD 82.7 1.095 -.2 -14.2 321.8 .1?5 
4.11 8.49 4.66 5.69 9.07 3.82 12.24 2/1/1 131.5 152.1 23.4 ,400 4.932 9.2 84.3 4.0 98.80 l.572 
4-8550 4-8685.9 .e29 254.2 -11.2 1 . 5  .a50 101.3 ,336 . 7 r r  204.1 459.2 .si4 i.040~ 109.4 1.210 2.1 1 . 1  145.9 .*OS 
4-8685.9 4-0890 .403 181.5 6.3 2.0 1.346 13.3  ,418 1.065 60.1 192.9 .6200 1.510 81.1 .640 - .O 5 . 6  13.0 .e83 
4-0090 4-9010 . i 80  . 8  -1.4 - 1 . 1  ,139 95.9 .21r 1.241 eoz.6 331.1 , 9 1 5 ~  i.si50 65.0 1.097 -.e -14.9 328.8 .144 
14.?3 0.93 1.13 5.80 9.18 3.80 11.88 2/1/1 131.1 141.1 21.4 . 370  5.382 8.0 66.3 3.6 90.00 1.620 
-- - MARS ARRIVAL OATE 2448900 4 M T  19S2) 
4-1)140 4-8686.8 . lo4 259.7 -16.8 1.1 .8Si  97.0 ,326 ,186 104.9 460.1 .$la 1.0110 100.8 1.LOL 3.0 8 . 7  145.B .SI9 
4-6900 4-9060 .LO6 1.4 -1.9 -1.1 ,134 08.1 .t40 1.213 PO8.1 3L1.8 .a531 1.5510 8L.0 1.lOt -.4 -16.0 3C5.8 -176 
14.88 S.01 4.81 1.86 9.84 4.40 11.L6 L/1/1  134.L 150.1  L4.4 .397 4.730 0.3 67 .5  5.0 B8.60 1.400 
e-eoee.8 4-090o . m e  110.1 e,s 1.0 i.sii 74.t .a6 i.ooo 50.0 104.3 .a310 i.5~0 80.e . 0 4 t  - . D  6.r 15 .8  .coo 
245 
STOPOVER TIHE I 0 DAY3 1993 OUTBOUND SWINGBY Y1SS10N DURATION = $60 C I Y S  
HAR3 ARRIVAL C I T E  i 2448770 
27 U A I  1992 
V 2 I 2 OECL2 R A 2  SPEECP 
V 4 I 4 OECL4 R A 4  SPEEC4 
V 6 I 6 OECL6 R A 6  SPEEC6 



















4-8662.4 . l e 3  
4-8770 .342 
4-9070 , 1 5 1  
14,12 
4-8863.4 . l e 7  




R A 3  OECL3 
R A 5  DECLd 
AERO DVL 
I 1  
1 3  
1 5  
O V A  __ 
- . e  
1.7 
8 . 3  
6.73 
- .8 
1 .7  
3.8 
6.74 
V 1 P S I  1 ECCEN SUA THE11 THE12 PERlH APHEL 
V 3 PSI 3 ECCEN SUA W E 1 3  THE14 PERlH APHEL 
V 5 PSI 5 ECCEN SUA W E T S  THE16 PERlH APHEL 
EVA C V O  EVR TYPE SUN A SUN R-K-APPA - A  
MARS ARRiiAL CAT€ : 2448770 (27  HAY 1992) - 
.E42 9 2 . 1  .288 .785 185.2 451.5 .559 1.0110 
1.360 76.9 ,402 1.099 47.5 146.0 .6580 1.541A 
.789 82.3 .193 1.213 143.6 334.3 .978A 1.447 
10.10 4 . 0 1  12.70 2 /1 /2  40 .9  116.6 2 7 . 5  .522 
.e49 91.5 .e90 .789 193.7 450.7 -560  1.0190 
1.360 76.7 .403 1.098 48.1 146.1 .6160 1.54OA 
,792 82 .6  ,186 1.218 143.4 344 .1  .991A 1.440 
10.11 3.19 11.82 2/1/2 41 .0  117.5 26.8 ,514 
PS1 2 
PSI 4 
P S I  6 
E 
237.5 -24.4 
139.0 6 . 6  
4 . 0  42.7 
8.08 4 .06  
229.6 - 2 2 . 3  
138.9 6 . 6  
14.5 28.5 
7.39 4 .20  
106.2 








8 9 . 0  
4.615 
108. r 
1.219 3.4 11.7 111 .6  
.734 - 1 . 2  10.0 31.5 
1.090 - 9 . 2  -66 .3  357.8 





1.222 3 .5  
.733 -1 .2  
1.089 -4 .9  
15.2 33.8 
1.228 3 . 6  
. I 3 1  - 1 . 2  
1.088 -3 .4 
16.1 34 .5  
12.0 112.4 
10 .0  31.3 
-56 .8  33e.5 
11 .7  100.70 
1 2 . 0  114.2 
1 0 . 0  31 .0  
-12.4 320.0 
13.0 99.70 











.e58 98.6 .300 .795 201.4 450.4 . 5 5 7 '  1.0340 
1.359 76.1 ,406 1.095 50.2 146.5 .6500 1.5391 
.793 82.7 . l e 2  1.221 143.3 3 5 5 . 8  .999A 1.443 
10.17 2 .99  11.57 2 /1 /2  41.3 108.2 25.0 -482  
4-8530 4-8665.1 .219 226.2 -19 .6  - . 6  .e69 101.8 ,315 .804 208.5 450.3 . I 5 1  i .OS70 107.5 1 .231  3 .6  11 .5  118.9 a371 
4-8665.1 4-8770 .371 138.9 5 .9  1.7 1.356 75.1 .412 1.087 53.6 147.3 .6390 1 .5356  108.8 .727 - 1 . 1  1 0 - 0  3 0 . 3  . 3 0 3  
L-8?70 4-9090 ,138 20.4 16 .9  1 . 3  .794 82.8 .180 1.223 143.0 363.3 1.002 1.444 90.5 1.086 - 2 . 6  -50.0 307.4 - 1 0 0  
14.75 7.90 4.97 6.85 10.23 2.93 11.48 2 /1 /2  41 .9  94 .0  22 .5  .438 5.132 17 .0  35.7 14 .3  98.30 1 .809  
226.0 -20.8 
138.9 6 . 3  
18.2 21 .2  
7.50 4 . 1 1  
- . I  
1 .7  
2.2 
8.79 
- _  HARS ARRIVAL DATE f 2448780 I 6 JUN 1992) --- - - - -. _ _  - - - - - 
4-8480 4-8669.0 .e14 265.5 -23 .9  -.I .828 81 .1  ,337 .776 162.6 459.0 .514 1.037 109.4 1.211 3 . 3  9 .5  $18 .8  e402 
4-8669.0 4-8780 .402 139.1 5 . 1  1.8 1.340 73.0 .411 1.040 62.4 156.2 ,6130 1.467A 104.9 .695 - . 9  8 .4  2 5 . 4  ,270 
4-8780 4-9040 ,182 36.8 - 1 6 . 0  -8.8 . ? T I  81.4 .E21 1.188 146.1 310.3 .926A 1.451 81.6 1.087 5 . 9  13.6 307.2 ,213 
14.75 8.75 4 .90  6.00 9 .38  3.86 12.76 2 /1 /1  53 .3  143.8 20.5 .372 1 .130  13.3 37 .5  1 0 . 8  94.10 1.723 
4-8SlO 4-8663.7 . I 6 2  232.4 - 2 2 . 3  - , 6  .847 95.0 .292 . I 8 7  192.4 451.4 .558  1,0170 106.4 1 .220  3.5 1 1 . 9  114.0 ,344 
4-8663.1 4-8780 .344 138.3 6 . 9  1.8 1.348 76.3 ,389 1.062 51,4 153 .1  ,6490 1.476A 104 .8  .710 -1 .2  8 . 5  2 8 . 0  a261 
4-8780 4-9070 .154 10.7 36.5 5.5 ,788 83 .0  ,186 1.213 146.1 340.4 .988A 1.438 87.0 1.088 -6 .6  -61.0 347.8 e163 
13.19 7.43 4 .18  5.76 9.14 3.25 12.10 2 /1 /9  50.9 117.0 24.4 .SO9 4.725 15.1 34.3 1 1 . 5  99 .30  i . 8 9 6  
4-8520 4-8664.0 ~ 1 8 4  228.2 -20 .8  - . 6  .e55 98 .2  .300 .793 200.2 451.0 . 5 5 5  1.0310 106.8 1.224 3 .5  11.8 115.8 a354 
4-8684.6 4-8780 ,354 138.4 6 . 7  1 . 8  1.347 75.7 .392 1.059 13 .3  154.1 ,6410 1.4741 104 .8  .708 - 1 . 1  8 . 5  27 .6  e263 
4-8780 4-9080 .135 17 .3  25 .0  2 . 1  -790  83 .2  .180 1 .211  146.0 350.2 .997A 1.436 88.5 1.086 -4 .0  -S3.8 530.1 .lZO 
13.12 7.32 4 .41  S . R O  9 .18  7.86 11.65 2/1/2 51.3 112.0 22 .9  -481  5.039 16.0 3S.O 12.8 9 8 . 4 0  1 ,943  
4-6550 4-8666.2 ,215 2 2 7 . 8  - 1 9 . 6  - . 4  .866 101.3 .314 .801 207.4 430.9 .549 1.0530 107.5 1.229 3.6 11.3 118.4 a370 
4-8666.2 4-8760 ,370 138.6 6 . 3  1 . 8  1.345 74.8 .398 1.052 56.5 154.8 .6330 1.47lA 104.8 .TO4 -1.0 8 . 5  26 .9  .265 
4-8780 4-9090 .129 20.4 18.8 1 . 5  ,791 83,3 -178 1.219 145.8 359.8 l.OO3A 1.436 9 0 . 0  1.085 -2 .9  - 5 0 . 3  317.0 a 1 0 2 1  
13.52 7.66 4 . 9 1  5.86 9.24 2.75 11.50 2 /1 /2  51.9 99 .6  20 .6  .439 5.597 16.8 36.3  14.1 9 7 . 2 0  C.017 
4-8540 4-8668.2 ,253 230 .1  -19 .2  - .2  .879 1C4.5 .334 .813 214.0 450.9 .541 1.0840 108 .6  1,256 3.5 1 O . S  121.7 -593 
4-8668.L 4-8780 .393 138.9 5 . 8  1 .8  1.341 73.5 ,407 1.043 60 .7  155.8 .6190 1.468A 104.9 .698 - . 9  8 .4  2S.9 e269 
4-8780 4-9100 .128 22 .6  15.0 .8 .791 83 .2  ,178 1 .221  145.3 369.1 1.003 1.438 91.4 1.082 -2.3 -47.5 304.2 ,097 
4-8550 4-8670.7 ,297 234.4 -19 .3  .I .896 107.7 .359 .E29 220.0 450.9 ,531 1.1260 109 .8  1.245 3 . 4  9 .4  125 .6  .422 
4-6670.1 4-8780 -422  139.6 5.4 1.8 1.337 71.9 ,419 1 .032  6 5 . 8  157.0 .6000 l .464A 104.9 .690 - . 8  8 . 3  24 .6  . e 7 4  
4-8760 4-9110 .130 24.7 12 .5  .3 .791 83.0 ,180 1.221 144.6 378.1 1.000 1 .441  9 2 . 1  i.080 -2 .0  -44 .1  2 9 3 . 8  . l o 1  
15.17 9.08 6 . 3 1  6 . 0 9  9.47 2.76 11.48 2/1/2 54.1 68.4 14.4 ,338 7.971 17.8 40 .5  16.1 94.30 2.357 
i 4 . 2 2  8 . 2 5  5.52 5.96 9.34 2 .73  11.45 2 / i / 2  52.9 8 4 . 1  17.7 ,389 6.490 17.4 38.1 1 5 . 2  91.70 e . 1 3 8  
. - __ - MARS ARRlVAL DATE = 2448790 (18 JUN 1992) ~ -______ - -. _ _  .. - 
4-8480 4-6672.4 ,238 270.1 - 2 2 . 6  . 2  ,821  79.5 .357 ,773 159.8 461.6 ,497 1.048 110.6 1.209 3 .5  9 . 3  122.9 .427 
4-8672.4 4-8790 .427 140.6 5.5 1 .9  1.329 71.5 .415 1.010 68.6 163.3 .5910 1.429A 101.2 .67Z - . 7  6 . 6  2 0 . 1  ,250 
4-8790 4-9040 .164 36.2 -9 .6  -4 .8  .771 8 1 . 8  .224 1.181 148.8 306.7 ,916A 1.446 8 1 . 0  1.085 4 .0  4.2 311.3 .206 
1 4 . 2 2  8.74 5 . 2 8  5.48 8 .87  3.45 12.66 2 /1 /1  6 5 . 1  152.7 17.9 -329 8.414 14 .5  4 0 . 2  12.4 91.40 1 .782  
4-8490 4-8666.8 -170  257.1 
4-6666.6 4-6790 -363  138.9 
4-6790 4-9010 . I 8 1  39 .5  
13 .30  8 .12  
4-6510 4-6664.9 e160 235.2 
4-8664.9 4-6790 .346 138.6 
4-8790 4-9070 .187 358.7 
1 3 . 2 4  8 . 1 3  
4-0¶20 4-8665.8 .181 230.3 
4-0665.8 4-6790 - 3 5 4  138 .8  
4-6790 4 -9080  - 1 3 2  14.3 
12.36 7.23 
4-8530 4-8667.3 ,211 229.4 
4-8667.3 4-8790 .370 139 .0  
4-8790 4-9090 ,122 19.0 
1 2 . 6 1  7.46 
4-8669.3 4-0790 -392  139.6 
4-0790 4-9100 a119 21.8 
13.31 8 . 0 1  
4-8550 4-8671.7 . 2 9 1  2 3 5 . 5  
4-8790 4-9110 . I 2 0  24.2 
14.23 8.79 
4-8540 4-6669.3 .248 2 3 1 . 5  
4 - a a r i . r  4-8790 .420 140.4 
-.. - 
4-8490 4-8668.8 .178 261.3 
4-8666.6 4-8800 .372 140.3 
+e800 4-9050 . i s 3  3 1 . 0  
12.43 1 .82  
4-6500 4-8666.¶ ,156 248.5 
4-6666.3 4-8600 . 3 S l  139.7 
4-8800 ' - ? 0 6 0  .197 42.1 
13.03 8 . 3 1  
-24 .6  - . 4  
1 .9  
- 8 . 1  
S.18 
- . 5  
1 .9  
9.7 
5.10 
- . 4  
1 .9  
3.6 
5 .14  
.a32  
1.339 
. 7 7 7  








8 . 5 2  





. 388  
.208 
12 .72  
.E93 
* 38 1 









62 .2  
191.1 































. 5 4 0  1.0780 
.6150 1.433A 
1.005 1.431 
16.9 , 1 9 2  
107.4 1.213 
101.4 .690 
82 .9  1.086 
S.191 13.2 
3 . 3  
- 1 . 0  
7.2 
56.4 
3 .4  
- 1 . 1  
.10.8 
35.3 
3 . s  
-1 .1  
- 4 . 9  
36 .0  
3 . 5  
-1.0 
- 3 . 3  
37.3 
10.6 
6 . 1  
23 .1  















e .071  
.3 70 
. e 3 9  
.107 
9.149 
e . o i s  









83 .5  
3.97 
97.0 
7 5 . 5  
83.8 









* 7 8 5  
1.041 
I .e09 








106.8 1 .222  
101.4 .692 
8 8 . 0  1.085 





86.5 1 . 0 8 6 .  




11 .6  
- 5 6 . 6  
12 .2  
1 1 . 2  
6 . 7  
- 1 1 . 1  
13 .3  
6. r 
115.7 
24 .0  
18.1 
98.40 





6 . 6  
21 .0  
4 * 8 6  
- 1 9 . 1  
6 .1  
15 .8  






5 5 . 2  
149.1 
61.9 





1 . 9  
1 .8 































. 9  
5 . 3 0  
. 2  
1 .9  
.3 
5 . 4 4  
.332 
.399 





2 /1 /2  
212.9 
62 .3  
148.6 
63.5 




108.5 1 .233  3.4 10 .3  123.1 . 3 9 2  
101.3 .e82 - . 9  6 . 7  21.8 .245 
90.9 1 .082  - 2 . 1  -47 .8  312.4 . O S 7  
6 .820 16.7 39.2 14.4 95.20 L.280 
-19 .2  
5.6 
12.7 
6 . 2 1  
-. . 
-23 .9  
6.9 
-14 .9  
4.39 
3 .3  9 .2  127.0 .4e0 
-,8 6 . 6  2 0 . 5  
- 2 . 1  - 4 4 . 4  300.9 . o m  
11.7 1 5 . 0  93.90 L.516 
.893 107.2 -357 . e 2 4  219.0 451.1 . 5 3 0  1.1180 109.8 1.242 
1.330 71.9 .411 1.013 61.2 163.0 .5960 1.430A 101.2 ,674 
8 .82  2.58 11.46 2/1/2 64.8 73.4 13.7 ,341 8 . 3 6 6  16.8 
.788 83.1 . t i 7  1.218 147.9 375.1 1.003 1.433 92 .3  1.079 
- UARS ARRIVAL DATE = 2448800 I26  JUN 1992) - - 
.e29 85.7 ,313 - 7 7 5  170.5 456.8 .532  1.018 107.9 1 .211  
1 . 3 3 3  74.4 . 381  1.021 59.7 166.6 .6260 1.417A 98 .2  .676 
,771 83 .1  .210 1.187 151.9 313.5 ,9381, 1.437 82.4 1 .081  
8.20 3.23 12.42 2 / 1 / 1  13.5 146.6 20 .9  .434 5 . ~ 0 1  13.1 
- . e  
2 . 0  
-5 .4  
4 .82  
3 . 3  
- 1 . 0  
4 . 4  
38.4 
3 .4  
-1 .1 
9 . 1  
31.0 
1 0 . 4  119.4 
4 .9  18.6 
10.1 315.0 
11.2 117.3 
4 . 9  19 .6  
36.6 3 0 9 . 6  
9.4 97.50 
9 . 1  95.10 
.3  7e  
.E23 
.1e9 




. P I P  
- . 4  ,836 90.3 .296 .779 180.8 459.1 ,548 1.0090 106.8 1.214 
2.0 1 .336  75.6 .379 1.029 5 5 . 5  165.9 .6390 1.419A 98 .3  ,681 
-10.7 .776 83.6 ,196 1 .191  152 .1  323.7 .962A 1.433 84.3 1.085 
4.72 8 . 1 1  4.19 12.96 2 /1 /1  72.5 123.4 22.4 ,489 5.143 13.4 
4-8520 4-8667.0 a178 2 3 2 . 1  -20.6 - . 3  ,851 97.3 .3oo ,788 191.8 452.3 .ssi 1.0250 106.9 1.220 3 . 1  11.5 818 .9  .355 
i e . o r  7.33 4.39 4.13 0 .12  2.94 i z . 0 9  ~ 1 1 2  72.8 112.3 21 .1  , 4 7 7  5.472 14 .8  3 7 . 5  11.1 97.30 t . 1 ~ 4  
4-8667.0 4-8800 a 3 5 5  139.8 7.4 2.0 1.336 75.3 .380 1.027 56.4 166.1 .6360 1.418A 98.3 .e80 -1.1 4 . 9  19.4 - 2 2 0  
4-8800 4-9080 .139 1 . 1  39 .2  5.5 .781 84.4 .119 1.210 152.8 344.2 .994A 1.421 87 .6  1.084 -6.9 -62.0 3 5 1 . 5  -162  
-23 .9  
-32.7 
4 . 1 1  
1.5 
4-8530 4-8668.4 -207  2 3 1 . 2  -19 .5  - . 2  ,861 100.5 ,313 .196 205.1 452.1 .546 1.0450 101.6 1.225 3.5 11.0 l e l . 3  a 3 1 0  
4-8668.4 4-8800 - 3 1 0  140.2 6.9 2 .0  1.334 74.5 .386 1.022 59.2 168.5 .627D 1.417A 98.e ,611 -1.0 4 .9  1 6 . 1  
12.12 7.32 4 . 8 0  4.80 8 . 1 9  2.52 11.59 2/1/2 73.3 107.0 1 9 . 1  -440 8.030 15.3 38.8 l e . 2  96.30 2.L13 
4-8800 4-9090 . i i r  16.0 24 .0  2.3 . r e 3  84.6 . i 7 5  1.214 152.6 354.0 1 . 0 0 2 ~  1.426 89 .1  1.083 - 3 . 8  -52.9 334.2 . t i 4  
4-8540 4-8670.4 ~ 2 4 3  232.9 - 1 9 . 0  .O . E l l  103.6 ,331 .e06 211.8 452.1 .539 1.0130 108.¶ 1 .231  3.4 1 0 . 2  124.5 -391  
4-8670-4 4-8800 -391  140.8 6 .4  2 .0  1.331 73.4 .395 1.014 63.1 $61.3 .e140 1.4151 98 .1  .6?1 -.9 5.0 17.7 . 2 2 r  
4-8800 4-9100 . i i z  19.7 1 6 . 6  1.1 .re4 84.6 . i n  i.zi8 i s 2 . e  363.4 1.005 i . 4 2 1  90 .5  i . 0 6 i  -2 .7  - 4 8 . 2  319.5 .OPO 
12.11 7 - 0 0  5.11 4 .91  6 . 2 9  e.44 11.46 e/l/L 74.3 9 3 . 6  16.6 a394 6.948 15.5 4 0 . 8  13.0 9 d - 1 0  C.343 
.4-8550 4-8672.0 -286 2 3 6 . 1  - 1 9 . 0  . 3  .889 106.8 .354 ,820 e11.9 452.1 ,529 1.1110 109 .1  1.239 3.2 9.0 128.4 'a418 
4-8672.3 4-8800 .418 141 .1  5.8 1.9 1.321 71.9 .401 1.005 67.0 168.1 .5960 1.4131 9 7 . 9  .684 - . 7  5 . 0  16.5 i t 3 3  
4-8800 4-9110 . t i 2  22.5 19.5 .4 . re4  84.4 . i r 4  1.216 i s i . 6  s m . 5  1.004 1.428 01.8 1.010 -t.i -44.4 507.0 .OPE 
13.60 8.54 6 . 1 1  1.06 8.44 e.43 11.44 e / i / e  15.4 17.8 13.6 .345 8.469 15.4 43.3 13.4 93.80 e.575 
4-0871.8 4-8800 .*so 145.0 5.3 1.0 1.321 1o.e .499 .age 1 3 . 3  i 6 9 . e   no 1 . 4 1 1 ~  9 7 . 7  .6s4 - . e  4 . 9  1 5 . 0  .cas 
4-8S8O 4-8875.6 -534 942.1 -19.2 .7 .BO8 110.0 .383 ,840 e25.4 45P. l  -110 1.1610 111.L 1.230 L . 9  1.6 135.0 e490 
4-0800 4-0120 ,114 eS.3 10.1 -.1 .TO4 04 .1  . 1 7 1  1.916 150.1 381.2 1.000 1.431 0 3 . 2  1.076 -1.0 - 4 0 . 8  t 9 8 . 3  .lOC 
14.75 0.50 1.03 5.25 8.64 2.47 11.40 L l l f 9  78.8 6e.O 1O.e  .EO6 11.LC4 14.4 46.5 1 e . O  W.80 8.OCO 
246 
8TOPOVER TlWE f 0 DAY8 1993 OUTBOUND SWINGBY Ml551ON DURATION = $60 O A Y 3  
WARS ARRIVAL OAlE 0 2448810  
6 JUL 1992 
LAUNCH SUNGBY SPEEOl- RA1-DECLl-V' i - ~ ~ I ~ - E ~ C € N - S U A ~ - l H E T l  THE12 PERIH APHEL '--PSI i ' - -V i - I 2 OECLZ R A P  5PEEC2 
8WNGBY ARRIVE SPEEC3 R A 3  CECL3 I 3 V 3 PS1 3 ECCEN SMA THE13 THE14 PERlH APHEL P51 4 V 4 I 4 DECL4 R A 4  5PEEC4 
DEPART RETURN OPEEOS R A 5  OECLS I 5 V S PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 OECL6 R A 6  SPEED6 - --I___ -PROP . AERO OVL O V A  EVA OVO E_VR--II_PE_-S_VN_ A-S-UN R_&PPA---yA E - I N C  ,--RAP OECLP ETA PERIC 
4-8490 4-6671.1 .189 266 .0  -23 .0  . l  .827 6 4 . 5  .323 .773 168 .2  458 .3  .523 1.022 108.5 1.209 3.4 10.3 122.5 - 3 8 4  
4-8611.1 4-8810 ,364 1 4 2 . 4  6.8 2.0 1.390 7 3 . 1  ,391 1.013 6 2 . 3  171.7 .6170 1.409A 9 5 . 3  ,665 - e 8  3.4 1 4 . 1  -218  
4-0810 4-9050 , 1 4 0  34.7 - 1 0 . 1  - 4 . 1  .16S 83 .7  .213 1.582 1 5 5 . 3  310.7 .931A 1 .434  82.0 1.083 3.0 2.5 318.0 -186 
12.18 1 .49  4 . 5 4  4 .68  8 . 0 7  2 .95  12.39 2/1 /1  8 4 . 3  153 .3  20.0  .407 5 . 1 5 8  1 3 . 2  4 1 . 0  9 . 8  9 4 - 5 0  1.935 
MARS ARRIVAL DATE f 2448810 I 6 JUL 1992) -- ----- --- -- - -_ 






4-8520 4-8668.3  
4-6668.3 4-8810 
4-8810 4-9080 
.159 2 5 2 . 1  - 2 3 . 5  
.316 1 4 1 . 5  7.7 
-148 3 6 . 1  -21.2 
11 .80  7.27 4 . 1 5  
.119 241 .8  -22.2 
3 5 0  1 4 1 . 3  1 . 9  
.263 45 .5  - 4 3 . 2  
14 .47  9 .97  4 . 1 5  
,116 235.3  -20 .6  
.356 141 .5  7 . 1  
.e01 348.4  5 3 . 7  
13 .17  8 . 6 4  4 . 3 6  
- .2  .a33 
2 . 1  1 . 3 3 4  
- 6 . 2  ,770  
4 .53  7 .93  
-.2 ,840 
2.1 1.335 
-16 .6  ,774 
4 . 5 1  7.90 
- .2  -848  
2.1 1 .334  
11.1 . I 1 6  
4 . 5 3  7 . 9 3  
8 9 . 6  
75 .3  
8 4 . 3  
3.12 
9 3 . 4  
75.6 
8 4 . 8  
5 .82  
9 6 . 8  
75 .2  
8 5 . 1  
4 .28  
,300 .777 1 
.379 1.023 
.198 1 ,194  1 
12.24 W i l l  
.371 1.025 
. l e 7  1 .202  1 
1 4 . 3 2  Z / i / l  
.301 .?e6  1 
-379  1.023 
.179 1.208 1 
13.54 2/1/2 













9 . 1  415.1 -544 
6 . 9  170.8 .6350 
5 . 7  321.1 .958A 
83.2 138.8 2 1 . 9  
18.3 453.6  ~ 5 5 0  
5.9  170.6 e6390 
6 . 0  331 .3  .918A 
13.0 109.1 2 1 . 9  
16.4 453 .0  .S49 
1 7 . 0  170.8 .63SO 
86.S 342 .0  -992A 
13.2 105 .0  2 0 . 9  
1 . 0 0 9  107 .1  1 .212  3.4 11.0 1 1 9 . 6  ~ 5 5 6  
1.4lOA 9 5 . 5  ,672 - 1 . 0  3.2 1 5 . 5  ,212 
1.430 8 3 . 9  1.084 5 . 0  1 1 . 3  316.8 , 1 7 5  
.415 5.269 1 3 . 0  39 .1  8.8 96.90  2.026 
1.0110 106.7  1.21s 3.4 11.4 119 .4  ~ 3 5 0  
1.41OA 9 5 . 6  ,674 - 1 . 1  3.2 1 5 . 1  . e l 0  
1.427 8 5 . 6  1 .084  1 5 . 3  S4.4  304.9 e 5 0 5  
.490 5 . 2 5 5  15.4 36.6 9 . 1  97.50 L . 0 8 5  
1.0220 1 0 7 . 0  1.218 3 . 4  11.3 120.6  ,336 
1.410A 95.5  .612 - 1 . 0  3.2 1 5 . 4  e212 
1.424 8 7 . 3  1.084 -13.2 -61.4 5 9 . 3  .e61 
,474 5.515 13.9  3 9 . 4  9 . 9  9 7 . 1 0  C . 1 4 P  
4-8150 4-8669.6 .203 233.2 -19 .4  - .1  .858 100.0 .313 .793  203.8 452 .8  . 5 4 6  1.0400 107.6  1.223 3.4 10.8 122.9  -370 
4-8669.6 4-8810 .310 141.9  7 . 2  2 .1  1.332 74.5 .385 1.018 59.6  111.2 .627D 1.409A 95 .4  ,669 - e 0  3.3 1 4 . 6  e214 
4-8810 4-9090 ,116 10.5 28.8  3 . 2  ,778  85.3  .174 1 .212  156.6  351.8 1.001A 1.424 88.6 1-08?? - 4 . 7  -56 .7  344*!- * l 2 7  
11.86 7 . 2 5  4 . 7 4  4 . 6 1  8.00  2 . 5 1  11.71 2/1/2 8 3 . 1  100.2 19.1  .440 6.040 14 .2  40.1 10.8 9 6  -- t .218 
4 -8540  4-8671.6  .e39 234.4 -18 .9  .l .e70  103.2 .330 .e02 210.6 452.7  .S36 1.0670 108.5 1.228 3 . 3  10 .0  126.1 e 3 9 0  
4-8611.6 4-6810 ,390 142 .6  6 . 1  2.0 1.329 73.4 .393 1.011 6 3 . 2  111.8 .6140 1.408A 9 5 . 2  .684 -.8 3 . 4  13.0 -210 
4-8810 4-0100 , 1 0 7  16.2 1 7 . 4  1 .3 ,179 85.3 .112 1 .215  156 .3  361.3 1,005 1.424 9 0 . 2  1.060 -5 .0  -49.2 3 2 5 . 1  a 1 0 1  
12.35 7.64 5 . 2 9  4 . 7 1  8.10 2.35 1 1 . 4 9  e / i /z  84 .5  9 6 . 9  16 .6  .396 6 .909  14.2 4 2 . 1  1 1 . 4  9 s . e ~  2.34: 
4-8550 '4-8674.0 .280.238.0 
4-6674.0 4-8810 ,416 1 4 3 . 6  
4-6810 4-9110 .IO6 19.6  
13.20 8.33 
4-6560 4-8616.6 .327 2 4 3 . 2  
4-8676.6 4-8810 ,447 144 .9  
4-6610 4-9120 . lo7 22.1  
14.32 9 . 2 s  
-18.9 .4 ,685 1 0 6 . 3  .352 ,816 216 .7  452 .7  ,520 1.1030 109.7 1.238 3 . 1  6.6 130.0 e416 
6.1 2.0 1.325 7 2 . 0  ,405 1.002 6 1 . 8  172.5 ,5960 1.401A 9 5 . 0  .6S7 - . I  3.5 12.8 .225 
6 . 0 0  4 . 6 7  8 .25  2.33 11.44 2/1/2 8 S . 5  81.4 13 .8  .348 6.33P 13.6 41.5 1 1 . 5  94.00  2 .554  
S . S  2.0 1.321 70.3 -420 .990 7 3 . 1  173.4 a5740 1.406A 9 4 . 1  -546  -.I 3.5 11.1 , 2 3 4  
9 . 0  - . I  .179 84 .9  ,115 l . e l 5  154.8  379.1 1.002 1.428 9 2 . 8  1 .076  -1.6 -40.3 302.6 -099  
6 . 9 0  1 . 0 7  8 . 4 6  2.35 11 .41  2/1/2 8 6 . 7  6 6 . 2  10 .6  .SO0 10.862 12.3 48.S 10.5 92.80  2.061 
i i . 9  .4 .779 85.2 . in  1.215 i 5 5 . r  370.4 1.006 1.425 9 1 . 3  1.016 -2.e -44 .5  s t e . 2  .om 
- 1 9 . i  .e .go3 109.5 . s o  ,834 222.2 4 5 2 . 1  . s i r  1 . i 5 i ~  1 1 1 . 1  1.247 2 . 8  7.4 134.5 , 4 4 1  
MARS ARRIVAL DATE = 2448820 (16  JUL 1992) ~ _ -  
4-8490 4-8614.1 ,206 271.2  - 2 1 . 9  
4-8614.1 4-8820 .402 1 4 5 . 3  6 . 5  
4-8820 4-9050 .132 82.1 - 7 . 5  
12.33 7.58 4 . 1 9  
4-8500 4 - 8 1 1 0 . 2  ,164 257 .4  - 2 2 . 9  
4-86lO.t  4-8820 .362 143 .8  7 . 1  
4-8620 4-9060 .131 32.0 - 1 5 . 0  
1 1 . 5 0  8 . 9 9  4 . 2 1  
4-6510 4-6669.3  .159 2 4 5 . 6  -22.1 
4-6820 4-9010 . 1 5 1  5S.6 -28.3 




4 - 8 5 4 0  
4-8620 
4 - 8 5 5 0  
4-66 1 2 .  a 

















11.16 7.32  
.zoo 2 3 5 . 5  
,370 144.0 
. I 2 9  .I 
11.96 7 .43  
a234 2 3 6 . 2  
e399 1 4 4 . 8  
.lo5 1 1 . 2  
12 .19  7 . 5 3  
,274 230 .4  
,414 141.6 




1 4 . 0 1  0 .04  
. i o 2  i 5 . e  
4.1s 
- 1 9 . 4  
1 7.5  
37 .9  
4 . 6 9  
' -18.0 
1 6 . 9  






, -18 .9  
! 5 . 6  
7.4 
1 6 . 7 6  
. 4  
2.1  
- 3 . 3  
4 .75  
.o 
2 .2  
-4.4 
4 .51  
- . l  
2 . 2  
- 1 . 2  
4 . 4 6  
. l  
2 .2  
5 . 4  
4 . 5 5  
. 3  
2.1 
1 . I  
4 . 6 6  
.I 
2.1  
- 5  
4.82  
.9 
2 . 0  
- . l  




8 . 1 3  
,831 
1 . 3 3 3  
,764 
1 .90  
,838 


















6 .41  
8 2 . 9  
72.7 
8 4 . 5  
2.80 
8 8 . 7  
7 4 . 9  
8 5 . 1  
2 . 7 8  
9 2 . 8  
1 5 . 4  
8 5 . 6  
3 .17  




102 .7  
73.5 
86 .1  
2 .32  
I O J  ,8 
72.1 


















.770 165.4 460.4 
1 1 . 0 0 7  6 5 . 4  176 .0  
1 . 1 7 9  4 1 9 . 0  308.3 
2/1/1 9 4 . 3  157 .1  
. 7 7 i  177.1 456 .2  
1.021 58.1  175.0 I 1,191 159.6  316.9 
Z / l / l  9 3 . 0  1 4 7 . 0  
I 1.024 S6.4 174.8 
I 1.200 160.2  329.4 
t W i l l  9P.7 128.6 
I .? re  ~ 6 . 6  4 ~ 4 . 5  
. 5 1 1  
.6060 
.925A 




2 1 . 6  
.546 
,6370 
. 9 7 S A  
21 .9  
1.028 109.4  1 .206  
1.409A 9 2 . 6  .6S5 
1.432 81.5 1.082 
,372 6 . 0 2 2  13.6 
1.010 107.4  1.210 
1.41OA 9 3 . 1  .66S 
1.429 83.5 1.083 
6458 5 .341  1 2 . 6  
1.0100 1 0 6 . 9  1.213 
1.410A 9 3 . 2  .667 
1.426 8 5 . 3  1 .064  
.481 5.263 12.6 
3.5  10.1 1 2 6 . 3  -402  
2.1 - 2 . 1  1 2 1 . 7  .le8 
44.3 10.6 92.80 1 . 8 6 1  
- . I  2 . 3  10.4 ,220  
3.4 - .9 
3.1 





1 0 . 9  122.1 
2 .0  l Z . 0  
6.6 3 2 1 . 5  
8.3 96.30  
1 1 . 2  1 2 1 . 5  
1 . 9  12 .4  
26.3 9 1 5 . 9  
8 .2  91.1D 
,362 
.211 
- 1 6 5  
1.988 




. S i 2  .789 202.5 453.5 ,543  1.0360 107.6  1.220 3 .4  10 .7  124.7 ,370 
.384 1.018 59.5  175.P .6270 1.4101 9 3 . 0  ,664 - . 9  2 .1  1 1 . 1  .212 
12.03 2/1/2 9 3 . 3  106.3 1 9 . 3  .440 5 .955  1 3 . 2  4L.9 9 . 4  06 .40  L.180 
.174 i . 2 i z  i 6 i . o  310.1 1 . 0 0 0 ~  1.423 88.5 1.0ee  -6.9 -63.7 2.3 . i l l  
.329 .798 209.2 453 .4  ,536 1.0610 106.1 1.226 
.303 1.012 63.0  1 7 5 . 1  ,6150 1.409A 92 .8  ,659 
.172 1.214 160.8 359.1  1 .OO5A 1 .423  69.9  1.080 
1 1 . 5 2  2/1/2 03.9 99.1  1 7 . 0  ,398 6 .750  13.0 
3 . 3  9.8 121.6 ,389 
-3 .4  -51.5 331.7 ,106 
4 4 . 8  9 . 6  9s.30 L.280 
-.a 2 . 2  10.9 .217 
,550 ,811 L15.4 413 .4  
-404 1.003 67 .4  176.3 
, 172  1 . 2 1 5  160.3 368.0 
11.44 2 /1 /2  9 4 . 7  8 4 . 2  
,317 ,828 221.0 453 .4  
,419 ,992  72 .5  177 .0  
-174 1 . 2 1 5  159 .3  317.5 
1 1 . 4 5  2 /1 /2  9S.6 66.7 
,527 1.005D 109.0  1 . 2 5 3  
. I980  1.409A 9 2 . 5  .652 
1.006 1.424 91.3 1.078 
1 4 . 3  e 3 5 1  0 . 0 4 4  12.2 
.SI6  1.1400 1 1 1 . 0  1 .243  
.5770 1.408A 9 2 . 1  .644 
1 .003  1 .426  9 2 . 6  1 .076  
1 1 . 2  A 0 4  10.2$9 10.5 
1.1 8 . 1  131.0 ~ 4 1 4  
-.6 L.4 10.0  ,223 
4 7 . 4  9.6 94.2D 2.4T6 
2.6 7 . 2  136.1 ,444 
-.I L.5 8 . 9  , 2 3 2  
-1.6 -39 .9  3 0 5 . L  . 091  
1 0 . 7  6 . 3  9 3 . 1 0  t . 6 2 0  
- e m s  - 4 4 . 0  316.4 .DO) 
---_ -. - - - __ . - - M A R S  ARRIVAL DATE 2448830 I26 JIIL 1992) 
4-6490 4-8618.4 .237 277.1 - 2 0 . 2  
4-8818.4  4 - 8 8 3 0  . 4 3 3  149.3  5 . 9  
4-8830 4-DO50 - 1 2 1  t 8 . 8  - 6 . 1  
12.99 1 . 9 1  5 . 2 6  
. 9  ,819 
Z.0 1.324 
- 2 . 8  . 1 5 1  
5.02 8 . 4 0  
4-6300 4 - 8 6 1 2 . 5  .170 262 .6  - 2 2 . 2  .2 ,828 
4-8872.5  4-6650 -311 146.5  7 . 7  2 . 2  1.333 
4-6630 4-9060 . I24  2 1 . 3  - 1 1 . 6  - 3 . 4  .157 
11.54 6 .94  4 . 2 9  4.61 6 . 0 0  
4-8310 























a 1 6 0  230.1 -21.8 
. 3 5 1  146.0 8 . 2  
.lZl 2 r . a  -19 .7  
1 1 . 4 0  6 - 0 1  4 . 1 6  
. l  -835 
2 . 3  1.335 
- 4 . 1  .762 
4 . 5 3  1.92 
,111 2 4 1 . 7  -20 .4  . I  .a43 
, 3 5 9  146.1 0 . 1  2 . 3  1 .334  
.I60 35.2  -36.1 - 9 . 2  .165 
12.38 7 .64  4 .30  4.54 1.93  
.196 236 .0  - 1 9 . 3  
,370 146.5 1 . 7  
-249  337 .1  3 6 . 1  
14.69  10 .09  4 . 6 3  
.e .e52 
2 . 2  1.333 
16.0 .767 
4 . 6 0  7 . 9 0  
.228 236.1 -18 .1  
e 3 8 8  1 4 7 . 2  7.1 
. l o8  4 . 6  21.6 
12.21 1.50 S.12 
4-65.50 4-8616.5 .268 240 .9  -18.6 
4-8678.5 4-8830 .412 148.3 6 .4  
4-0830 4-9110 . l o 2  1 0 . 9  10.1 
12 .93  6.06  5.79  
4-6560 4-6679.2 .313 245.6 -16.1 
4-6679.L 4-6830 .442 149 .1  5 .8  
4-8850 4-9120 .IO2 14.8 5.S 
13.0I 8.60 6 . 6 2  
.4 .863 
2 .2  1.331 
2.S ,169 
4 .71  0 .10  
. 7  .e17 
.I .169 
4 . 8 1  8 . 2 6  
2 .1  1 .321  
1 . 0  .e94 
2.0 1.323 
- . l  * . 7 6 9  
1.08 8.46 
8 0 . 2  
7 1 . 1  
as:* 
2 . 1 2  
81.7 
74.5 
8 6 . 0  
2.65  
92 .1  
1 5 . 2  
0 6 . 5  
e. 11 
9 5 , 6  
75.1 
86 .8  
3 .54  
9 9 . 0  
74.5 





2 . 3 7  
101.3 
72.3 




8 6 . 8  
2 . 2 7  
.SI0 .765 161 .6  463 .4  
. 4 1 4  1.001 70.2  1 8 0 . 0  
,218 1 . 1 1 8  163.1  306 .3  
12.47 2 / 1 / 1  103.2 160.2 
.490 1.041 110.0 1.203 
,5860 1.415 9 0 . 0  .644 
.919A 1 . 4 3 2  8 1 . 2  1.081 
1 7 . 9  .321 6 . 4 3 0  15.0 
.311 .771 174.9 4 5 1 . 6  . 531  1 . 0 1 1  101.8 1.806 
,386 1.021 59.4 118.7 .6270 1.415A 90.6 .619 
.202 1.189 163.9  3 1 1 . 2  .950A 1 .429  8 3 . 2  1 . 0 8 3  
12 .11  2/1 /1  101.1  1 5 1 . 5  2 1 . 4  ,437 5 . 3 8 3  12.4 
.SO1 .175 184.0 4 5 5 . 6  
.380 1.026 56.8 118.4 
,189 1.200 164.8 327.9 
11 .90  W i l l  101.3 139.0  
,503 ,180 193.3  454 .1  
.381 1.025 S7 .2  178.1 
.181 1 . 2 0 1  165.4  358.4 
1 2 . 2 9  2 / l / l  101.4 116.0 
.312 .?e6  200.9 414 .3  
.386 1.022 $9.2 118.1 
.175 1.212 165.9  349.0 
14 .85  21112 1 0 1 . 1  9 8 . 2  
.327 ,795 207 .6  454.1 
.393  1.016 62.4 179.1 
11.61 2/1/2 102.1 99 .9  
. l i e  1 . 2 % ~  165.1 358.5 
. 5 4 2  1.0080 101.1  1 .211  
.6360 1 . 4 1 5 A  9 1 . 0  .662 
.973A 1 .427  61.1 1 .084  
22.1 - 4 1 1  1.226 12.3 
.544 1.0160 107.2  1.214 
.6350 1.415A 9 0 . 9  -662 
.969A 1.425 6 6 . 7  1 . 0 8 3  
2 1 . 4  ,466 5.386 12.4 
. 5 4 1  1.0310 1 0 1 . 1  1.218 
.6280 1.415A 0D.8 -859 
1.OOOA 1.424 88.4 1.082 
10.8 ,439 5.804 12.3 
.134 1.0510 106.5 1.223 
.6160 1.415A 9 0 . 6  a 8 5 5  
1.005A 1.424 89.8 1.001 
17 .7  .400 6.517 11.9 
3 . 6  9 . 9  131.1 
-.I 1 . 0  7 . 5  
1 . 5  - 5 . 2  324.0  
. 4 6 . 7  1 2 . 6  90.40  
3 . 4  10 .1  12S.l 
- . 8  1 . 4  9 . 4  
2 . 1  . 4  3 2 4 . r  
4 4 . 5  6.1 95.60 
3 . 4  11.1 123.9 
- . 9  1.2 9 . 9  
3.2 1 0 . 9  322 .1  
4 3 . 7  1 . 4  01.00 
3.4 11.0 124.6 
- . 9  7 .1 36.4 1 . 2  310.9 9 9  
44 .1  7 . a  91.10 
3.3 10.5 126.6 
- . e  1 . 3  9 . 5  
-17 .6  -66.0 6 4 . 5  
4 5 . 3  6.0 96.50 
3.2 9 . 6  129 .6  
- . I  1.1 6.9 
-4.L -56 .1  339 .2  
41 .2  8 .2  9 I . 6 0  
.a48 .e06 214.1  4S4.1 .S26 1.08ID 109.6  1.230 
.404 1.008 6 6 . 6  179 .6  .6010 1 , 4 1 5 1  9 0 . 3  .649 
.172 1 .216  165 .2  367.6 1 .007  1 .42s  9 1 . 1  1.018 
11.45 2 f ' l f P  102.7 86.1 18.0 .3SS 1.669 10.9 
.373 .8Z2 2 1 9 . 7  454 .1  ,115 1.1290 110.9 1 .840  E.? 7.1  137 .7  
.418 .998 71.8 180.2 .%OD 1.415 69.9 .64L -.I 2.0 7 .3  
.174 1.215 164 .2  376.3 1.004 1.426 9 2 . 4  1 .016  - 1 . 1  -39 .4  306.2 
11.41 w i l e  103.4 10 .6  12.0 .so8 s . i i e  9.0 53.0 6.3 93.40 
3.0 8 . 5  133.3 
-.6 1.6. 6.1 
49.6 7 . 9  94.50 
- 2 . 4  - 4 s . 5  31s.s 
. 4 3 3  
, 2 3 1  
.102 
1 . 7 4 1  
, 3 7 1  
.214 
,164 
1 .916  
. 3 5  7 
.p11 






















MARL ARRIVAL DATE S 1448040 ( 5 AUG 1991) 
247 
MISSION OURATION = 560 O A Y S  
M A R 3  ARRIVAL D A T E  : 2448840 
5 AUG l 9 9 e  
STOPOVER TIME I 0 DAYS 1993 OUTBOUND SWINGBY 
- 
LAIINCH- SUNGBY 3PEEDl R A I  OECLl I 1 V 1 PSI-1-ECCEN SUA WET1 THETI! PERlN -APHEL- PSI  2 V 2 I 2 OECLZ RAP SPEEOL 
SWNGBY ARRIVE SPEED3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SMA THET3 THE14 PERIH APHEL P S I  4 V 4 I 4 OECL4 RA4 3pEEO4 
DEPART RETURN SPEED5 R A 5  OECLS 1 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 OECL6 R A 6  SPEED8 
-- _I PROP AERO-OVL OVA EVA -0FO-E'R -TyF N-A-SUN R KAPPA---A - E -->NC -_RAP -0ECLP ETA PERIC 
4-8510 4-8673.0 a162 255.0  -21 .4  . 3  .632 9 1 . 2  ,304 ,712 182.7 456 .7  -537 1.0070 107.4 1.208 3.4 1 0 . 9  126.1 -362  
4-6673.0 4-8840 -362  1 4 9 . 0  8 . 2  2 . 3  1 .336  75.0 .384 1.030 5 7 . 2  181.6 .6340 1.42s 8 9 . 0  .658 -e9  - 9  8 . 1  .217  
4-8840 4-9070 .121 21.1  - 1 1 . 0  - 3 . 5  .716 8 7 . 6  .191 1.201 169.8 326.9 .971A 1 . 4 3 0  8 4 . 9  1 .084  1 . 9  2.3 325.8 . 1 4 1 0  
11.45  6 . 7 9  4 . i 6  4 . 6 7  8 . 0 3  2.60  1 1 . 8 5  2/1/1 108.7 143 .6  22 .3  .458 5 . 1 6 5  12 .0  4 8 . 6  8 . 9  96 .80  1 . 9 0 7  
4-6520 4-8673.0  e169 241 .5  - 2 0 . 3  
4-8673.0 4-8840 .361 148.9 8 . 2  
4-8840 4-9080 a129 2 2 . 9  - 2 3 . 5  
l l . 6 9  7.03 4 . 2 8  
e 3  ,840 9 5 . 0  .304 . 7 7 7  191.5 4 5 5 . 6  . 5 4 1  1.013b 1 0 7 . 3  1 .211  3 . 4  10.8 126 .9  
2.3 1.336 75.1 .384 1.030 5 7 . 0  181 .6  ,6350 1 . 4 2 5  8 9 . 0  .658 - . 9  . 9  6 . 5  
- 5 . 0  .760 8 7 . 9  .182 1,209 170.6  337.7 .988A 1.429 8 6 . 6  1.084 3 . 4  1 5 . 3  320.0 
4 . 6 6  8 . 0 5  2 . 7 5  11.74 2 l l l i  108.7 128.5 2 1 . 9  . I 8 0  5 .267  11.8 46.8 6 . 7  9 7 . 1 0  
.361 
.e17 . 1 3 0  
1.964 
3 . 3  10.3 128.7  ~ 3 7 1  
.219 
268 
t . 0 2 2  










, 006  








1 . 8 1 1  
.364 . 224 
.1e1 





- 2 3 6  
.105 




t . 2 7 2  
4-0130 4-8673.9 .192 240.9  -19.2 
4-8673.9 4-8840 a 3 7 1  1 4 9 . 3  7.8 
4-8840 4-9090 .242 4 0 . 0  -45 .6  
1 4 . 5 8  9 . 8 6  4 . 5 7  
4-6540 4-8675.6 a223 2 4 0 . 3  - 1 8 . 6  
4-8675.6 4-8840 -387 150.0 7 . 2  
4-8840 4-9100 , 125  354.6  30.8 
1 2 . 5 3  7.71 5 . 0 4  
.4  . e49  
2 . 3  1 .335  
- 1 5 . 4  ,762 
4 . 7 2  8 . 1 1  
.I .E60 
2 . 2  1 . 3 3 3  
4 . 7  .763 
4.82 8 - 2 1  
.8 .a73  
2 .1  1 . 3 3 0  
. 9  ,764 
4 . 9 8  8 .37  
9 8 . 3  . S i 2  .783  199.5 4 1 5 . 1  ,538 1.0270 
74.6  ,388 1 .027  58.7 181 .8  .6290 1 .425  
8 8 . 1  .177 1 .214  171.0 3 4 7 . 8  .999A 1 .428  
5 .29  13.65 2 f l / l  108.9 101.0 20.5 -438 
101.6  -326  3 9 1  206.3 454.9 .133 1.0490 
73.7 .395 1.022 61 .7  182.1 .6180 1.421 
88 .1  .174 1 .217  171 .1  357.8 1.005A 1.428 
2 . 6 7  11 .91  2/1/2 109.2  9 8 . 6  1 6 . 4  .401 
107.7  
88 .9  
88.2 
5 .620  
108.5 
8 8 . 6  
8 9 . 7  
6 . 2 4 3  
109 .6  
8 8 . 3  
91.0 












9 .9  
- . 8  1 . 1  8.2 
13.7 5 6 . 8  2 9 7 . 3  
4 7 . 9  6 .9  9 6 . 7 0  
3 . 2  9 . 5  1 3 1 . 5  
- . 7  1 . 3  7.8 
- 6 . 4  - 6 5 . 6  397.3 
4 9 . 8  6 .0  9 5 . 9 0  
4 - 8 5 5 0  4-8677.9 .261 242 .7  -18 .4  
4-8877.9 4-8840 .410  1 5 1 . 1  6.6 
4-8840 4-9110 ,106 5 . 8  9 . 4  
12 .98  8 .00  5 . 6 7  
4-8560 4-8660.6  . 3 0 5  247.0  - 1 8 . 1  
4-8680.6 4-8840 .439 152 .5  1 . 8  
4-8840 4-9120 .IO4 1 0 . 3  3 . 3  
13 .97  8 . 7 9  6 . 4 8  
104.7 .346 ,801 212.6  454 .9  .524 1.0790 
72 .4  .405 1.015 6 1 . 7  182.1 .6040 1 .426  
88 .0  .173 1.218 170.6 387.0 1.007 1.429 
2.33 11.47  2/1 /2  109.8  8 7 . 2  15.9 .358 
1.1 .E89 107.9 ,370  .e16  218.3 414.9  .514 1.1190 110.9  1.236 2 .8  6 . 9  139.5 
2 . 0  1.326 70 .9  ,419 1.005 70.4 183.0 .5840 1.428 8 7 . 9  .640 -.3 1.9 6.6 
-.2 .784 8 7 . 8  .175 1 . 2 1 7  169.1 375 .6  1.005 1 . 4 3 0  9 2 . 3  1 .077  - 1 . 7  -38 .8  309 .4  
5 . 1 9  8 . 5 7  2.31  11 .44  2/1/2 110.1  7 1 . 6  13.0 ,313 8.853 8 .0  5 5 . 5  4 . 7  93.80 
2 . 9  8 . 3  13s.c 
T . 5  1.6 7.e -e.P - 4 7 . 1  322.0 
59 .3  6 . 4  94.80 
MARS ARRIVAL DATE 2448810 ( 1 5  AUG 1992) 
4-8100 4-8678.3  
4-8678.5  4-8850 
4-8850 4-9080 
4-8510 4-8675.5  
4-8875.3  4-8850 
4 -8850  4-9070 
4-8520 4-8874.0 
4-8810 4-9080 
4 - 8 5 3 0  4-8075.8  
4-8671.0 4-8810 
4-8850 4-9090 
4 - 8 1 5 0  4-8879.3  





4-8874.0 4 - 8 8 ~ 0  
.196 214.7 -20.0 
.398 113 .8  6 . 9  
-121 1 7 . 2  - 8 . 7  
12 .36  7 . 3 0  4 . 8 3  
.8  . E 2 1  8 4 . 7  .332 .765 169 .2  4 6 1 . 2  .Sll 1.018 1 0 9 . 2  1.202 3 . 6  1 0 . 4  132 .7  
2 .2  1.334 73 .2  .402 1.026 6 2 . 9  164 .9  ,6130 1 . 4 3 9  8 6 . 7  ,648  -.I 1 . 7  7 . 3  
-2 .5  ,745 88 .4  .e07 1 . 1 9 1  173 .9  315 .2  .945A 1 .437  6 2 . 8  1 .085  .9 - 6 . 5  328.4 
5.05 8 . 4 4  2 . 6 7  1 2 . 1 5  2/1/1 115.4  1 5 5 . 2  2 0 . 9  -379 5 .501  12.9 5 l . Y  9.3 93.5D 
e165 260.1  -20.8 . 5  ,829  9 0 . 2  .309 ,769  180.4 4 5 7 . 9  , 531  1.0070 107.7  1.200 3 . 4  1 0 . 7  129.5 
.369 112.2 8 . 0  2.3 1.337 7 4 . 8  .389 1.035 17.7  184 .4  ,6320 1.438 8 7 . 2  -654 - . I  1 . 2  8 . 0  
.123 11.1 - 1 2 . 3  - 2 . 8  .750 8 8 . 9  .194 1 .203  175 .2  326.5 .970A 1 .436  84 .7  1.081 1.2 -3 .1  328.0 
1 1 . 7 3  6 .87  4 . 2 3  4 .86 8 . 2 4  2.64 11 .85  2/1 /$ .115.0  1 4 5 . 5  2 2 . 6  .442 1.398 11.8 4 9 . 8  6 . 8  96.30 
.168 249 .9  -20 .0  . 4  ,836 9 4 . 2  .306 ,774 189.6 456 .6  ,537 1 .0100 107.S 1 .209  3.3 10.6 129.4 
-364 1SZ.l 8 . 2  2 . 3  1 . 3 3 8  75.0 ,388 1 . 0 3 8  56 .9  184.4 .6350 1.438 8 7 . 3  . O S 5  -.a 1 . 1  8 . 1  
.125 1 4 . 6  - 1 0 . 9  -3 .4  .754 8 9 . 2  .18S 1 .212  176.3  337.4 .988A 1 .436  8 6 . 5  1.085 1.8 2.9 324.3  
11 .78  6 . 9 3  4 . 2 6  4 . 8 3  8 .22  2 . 6 6  11.65 2/1/1 114.9 133.0 2 2 . 5  - 4 5 3  5.133 11.4 49 .1  6.1 0 7 - 1 0  
. l a 8  244 .2  -19 .0  .I ,841  9 7 . 8  ,313 .779 197.6 456 .0  .136 1.0230 107.8  1.213 3 . 3  10.2 131.0 
,372  152.4 7 . 9  2 . 3  1 .337  74 .8  ,391 1.034 5 8 . 2  1 8 4 . 3  .6300 1.438 8 7 . 1  , 654  - . 7  1.3 7 . 9  
. 136  1 8 . 5  -26 .3  - 5 . 4  ,757 8 9 . 3  -179 1 .217  176 .8  341.8 .999A 1 .436  8 8 . 2  1.084 3 . 7  19.8 314.4 
12 .28  7 .41  4 . 5 2  4 .87  8 . 2 6  2 .89  11.84 2/1/1 1 1 5 . 0  115.4 21.3 ,435 5 . 4 1 9  11.0 5 0 . 7  8.0  96.80 
.9 ,869 1 0 4 . 1  .344 .797 2 1 1 . 1  455 .7  .523 1.0710 109.5  1.224 2 . 9  8 . t  137.1  
2 . 1  1 . 3 3 2  72 .6  .407 1.023 6 4 . 6  185.0 ,6070 1 . 4 3 9  86.8 ,645 - . 4  1 . 9  7 . 2  
1.3  ,759  8 9 . 2  ,176 1.221 176.4  366 .9  1.007 1 .436  9 1 . 0  1 .080  - 3 . 2  - 5 1 . 1  324.6 
5.12 8 . 5 1  2 . 4 6  11.51 21112 1 1 5 . 5  8 7 . 4  1 6 . 9  -361 6.815 9 . 2  5 4 . 9  5 . 2  91.20 
.e55 244 .5  -18 .2  
e 4 0 8  1 5 4 . 1  6 . 8  
-113 . 6  10.2  
13.14 8.02 5 . 5 8  
.298 248 .5  -18 .4  
-436  1 5 1 . 5  5 . 9  
.110 8.2 1 . 3  
14.07 8 .73  6 .34  
2 .8  6 . 8  141 .4  
- . 3  2 .2  6 . 7  
- 1 . 7  -38.1 109.6 
58 .0  3.6 94.1D -____- 
1.3 .884 107.3  -367 .e10 218.8 4 5 5 . 8  .513 1.1080 110.8 1.232 
2 . 0  1 .329  71 .2  .420 1.014 6 9 . 2  185 .4  ,5890 1.440 6 6 . 1  .639 
- . 2  ,758  8 9 . 0  . / 7 7  1 .221  1 7 5 . 2  375.4 1.005 1.436 9 2 . 3  1 .078  
5.33 8 . 7 1  2 . 4 1  11 .45  2/1/2 115.8 71.8  14.1 . S i 7  8 . 1 7 3  7 . 3  




4-8510 4-0677.0  
4-8677.0 4-8660 
4-6600 4-9070 
4-6520 4-8676.8  








13 .25  
I 171 
. 3 7 7  
.131 









1 5 8 . 1  
1 2 . 5  
7.83 
266.6  
155 .8  
9 . 9  
7 .08  
1 5 5 . 4  
8 . 6  
7.03 
247.8 
1 5 1 . 5  
9 . 1  
7.28 
254 .e  
- 1 8 . 2  
6 . 1  
- 8 . 1  
5 .o2 
-19 .9  
7 . 7  
-10.0 
4 . 3 0  
- 1 9 . 6  
8 . 1  
- 1 3 . 1  
4 . 2 6  
-18.8 
7.9  
- 1 6 . 9  
4.47  
1 . 3  
2 . 1  
- 2 . 2  
5 . 4 2  
. 7  
2 . 2  
-2 .4  
5 .08  
.e  
2.3 
- 2 . 7  
5 .02  
. 7  
2.3 
- 3 . 3  
5 .06  
.6 
2 .2  
- 6 . 2  
5 . 1 5  
1.1 
2 . 1  
3 .0  
5.29 
1 .I 
2 . 0  
- . 3  
5.49 
,816 
1 . 3 3 3  
* 739 
6 . 8 0  
.a25 
1 . 3 3 9  
$746 
8 .47  
, 8 3 3  
1.340 
.750 
8 .41  
,642 
1 . 3 4 0  
I752 
8 . 4 4  
* * 8 5 2  
I . 338  
a 754  




8 .67  
,679 
1 .332  
,753  
6 .87  
82 .2  
7 1 . 9  
89 .9  
2 . 8 1  
8 9 . 0  
74 .4  
9 0 . 3  
2 . 7 8  
9 3 . 3  
74.9 
90.6 
2 . 7 7  
9 6 . 9  
74.8 
90 .7  
2.01 
1 0 0 . 3  
73.9 
90 .7  
3.17 
103 .5  
72.8 
9 0 . 8  
2 .74  
106.7 
71.4 
9 0 . 3  
2 . 5 6  
.352 ,760  161 .2  
,417 1 .027  66 .5  
.2lO 1.195 179.6 
12.18 2/1/1 120.6 
463.9  
187. 5 
315 .1  
1 5 5 . 6  
459 .4  
166 .9  
326 .1  
146.0 
4 5 7 . 1  





348 .3  
119.0  
416 .6  




187 .3  
367.2 
87 .2  
456 .4  
167 .6  
375 .6  
71 .e  
,492  1.028 1 1 0 . 5  1 .198  
.599D 1.455 8 4 . 7  , 640  
.944A 1 .446  82.6 1 . 0 8 5  
20.3 -334 5 . 6 8 4  1 4 . 1  
3 . 0  10.2 130.1 e424 
- .e  2 . 7  7 . 6  . t 4 0  
.6 - 0 . 7  529.2 .170  
5 8 . 5  11.4 91.50 1.564 
3 . 5  10.6 132.8 .377 
- . e  1 . 9  8 . 3  . t 3 4  
. 7  -0.9 329.0 - 1 4 1  
5 3 . 2  7 . 1  95 .80  1.708 
.315 ,766 177 .8  
,396 1.041 58 .4  
,197 1.208 181.2 
11.85 2/1/1 120.3 
, 524  1.007 108.2 1.203 
,6290 1 , 4 5 3  85.S ,650  
.910A 1 .4460 6 4 . 7  1.066 
22.9  ,423 5 .040  11 .7  
,309 ,770  187.4 
,392 1 .044  56 .7  
.188 1.217 182.4 
11 .63  2/1/1 120.2 
, 5 3 2  1.0060 107.7  1.206 3 . 3  10.5 132.1 ,368 
,6340 1 .455  8 5 . 6  . 652  - . I  1 . 7  6 . 5  .e32 
.988A 1 .4470 8 8 . 5  1 .087  .9 - 4 . 4  326 .2  .110 
23.1 - 4 4 4  4.995 11.2 5 2 . 8  5 . 9  9 8 . 9 0  1 . 7 7 2  
.313 . 7 7 5  195.7 
,394 1 .042  5 7 . 8  
.183 1 . 2 2 3  183.1 
11.51 21111 120.2 
.525 ,782  203 .0  
.400 1 . 0 3 8  6 0 . 0  
. I 8 0  1.226 183 .1  
11.66 2/1/1 120.3 
.409 1.032 63.5  
,179 1 .227  182.5  
11.69 2/1 /2  120.5 
.342 . r92  209.5 
- 5 3 2  1.0180 107.9  1.210 
.631D 1 . 4 5 3  8 5 . 6  ,851  
.999A 1 .4470 8 6 . 2  1.086 
22.1 ,432  5.218 10.8 
3 . 2  1 0 . 0  1 3 3 . 4  , 3 7 3  
- * a  1.6 6 . 4  . e 3 3  
1 . 5  1.3 819.6 ,105  
S3 .6  5 . 4  96.90 1 .023  
4-0540 4-8678.6 ,213 24S.5 - 1 6 . 2  
4-8860 4-9100 . 1 5 1  16.3 - 2 9 . 1  
13.20 3 .05  4 . 8 0  
4-w.78 .8  4-8060 , 3 8 6  156 .2  7 .3  
, 5 2 8  1 .0310  100 .5  1 . 2 1 4  3 . 1  9 . L  1 3 $ . 8  - 3 0 0  
,6230 1,414 8 5 . 3  - 6 4 8  - , $  2 . 1  8.1 s t37  
1.005A 1.4470 8 9 . 7  1.084 4 .5  25 .6  305.3 . I 2 2  
20.3 ,403 5.674 9 . 8  ss.3 1.1 06 .30  1 . 0 8 2  
4 - 8 5 5 0  4-06DO.9 .e48 246 .6  -16.0 
4-8680.9  4-6660 ,407 157 .2  6 . 7  
4-6860 4-9110 .129 3 5 3 . 8  16 .9  
13 .46  6 . 1 9  5 . 4 5  
4-8560 4-8683.4 ,290 250.1  -18.1 
4-8883.4 4-8860 . 433  158.6 S.9 
4-8860 4-9120 .120 3 . 0  -.I 
14.26 8 . 7 7  8 . 1 9  
. 521  1.0630 109.5  1.220 
.6100 1 . 4 5 4  81.0 e644 
1.007 1 . 4 4 7 0  9 1 . 1  1.082 
1 8 . 0  ,364 6 . 4 0 9  8 .6  
2.8 8 . 0  1 3 9 . 2  ,407  
- . 4  2 . 4  7.8 . t 4 e  
- 4 . e  - 6 z . t  3 3 3 . 6  . i e s  
57 .6  4 . 4  95.4D 1 .967  
e . 5  6 . 7  1 4 3 . 3  . 4 s s  
- . e  2.8 7 . 5  . e50  
- 1 . 6  - 3 7 . 1  508 .8  - 0 9 6  
60.7  2.8 9 4 . 4 0  t.103 
.364 ,805 2 1 5 . 3  
.421 1.024 6 7 . 9  
.160 1 .226  1 8 1 . 3  
11 .46  2/1/2 120.7 
. S i 1  1 .0960 1 1 0 . 7  1.226 
.5930 1 .416  8 4 . 5  ~ 6 3 6  
1 . 0 0 5  1.4460 9 2 . 4  1.079 






260 .2  
1 s 9 . 0  
4 . 2  
7 .27  
251.9 
119.1 
3 . 8  
248.5 
119.6  








- 1 6 . 8  
7 . 2  
-9.3 
4 . 4 2  
-19 .1  
7 . 9  
-10 .8  
4 . 2 7  
-18.5 
-12 .3  
4.43 
-18.0 
7 . 3  
-15.0 
4 -80  
-1 7 . 9  
5 . 9  
0 .05  
7.8 
-2.3 
M A R 3  A R R I V A L  01 -- 
1.0 - 8 2 2  8 7 . 6  .324 
2.2 1.341 73.9 ,404 
-2.1 .742 9 2 . 0  .202 
5.34  8 . 7 2  3 .01  11.86 
8TE : e448870 ( 4 8EP 199P 
a762 174.9  461 .0  , 5 1 5  
1.048 19.4 189.2 .6240 
1.216 187.8 321.1 .971A 
2 / l / l  124.7 145.4 2 3 . 0  




















. 3 t I  
_. - 
108.7  
83 .9  
0 4 . 7  
5 .007  
108.0 
8 4 . i  
8 6 . 6  
4.669 
108.0 
8 4 . 1  




























. e37  
1.011 
a. 7 
- . .- 
3 . 5  - .4  
.3 
96.9  
3 . 3  
- . S  
. 4  
56.1  
3 . 2  
- . J  .e 
56.7 
3 . 0  
- . 4  
1.1 
S 0 . C  
t . 4  
-.1 
-1 .4  
03.3 
._ 
1 0 . 4  
3 . 0  
- 9 . 9  
7 .9  
1 0 . 3  
2 . 7  
- 9 . 4  
8 . D  
9 .9  
e .  7 
- 8 . 6  
0 . 0  
L.9 
- 4 . 4  
4 . 1  
8.5 
3 . 7  
t . 8  
5 . e  
- 3 e . i  
136 .6  








9 . 5  
sea .o 
98. 90 
l 3 6 . l  
9.3 
3 i t . 3  
96.ID 
143.8 
0 . 0  
308. 4 















4 - 9 1 t O  














I .373  
.142 
l e .  51 
.181 





13 .14  
. L O 3  
-430 
a 138 
14 * s t  
.ear 
.8 . e30  9 2 . 3  ,312 .767 181.1 458 .9  A 2 7  
2.3 1.343 74.7 .397 1 .052  56.7 1 8 9 . 0  ,8340 
- 2 . 2  .746 9 2 . 2  .193 1.226 189.1 338.7 .989A 
5 . 2 3  8.62 3.00 11.63 0/1/1 124.8  133.2 23 .7  
.8 .638 9 6 . 1  -314 .772 193.6 458.0 eS29 
2.2 1 .342  74 .6  .S98 1 .051  57.1 189 .0  .6330 
-2.4 .749 92.3 .188 1.231 189.8 349.9 1.000A 







1 . 0  .848 
2 .2  1.341 
-2.9 ,750 
1.33 8.71 
1 . 5  .a74 
8.0 1.333 
- . 4  .74s 
S.85 9.03 
9 9 . 5  ,325 
74.0  .403 
I 9t.e .185 
3.01 11.44 
108.0 .360 
I 71.8  ,423 
1 9 1 . 7  .185 
1 L.8C 11.41  
,778 201.1 457.1  .526 
1.048 S9.1 189.2 .6250 
1 .234  189.8 319.0 l.OO3A 
,799 213.9 451.3  ,510 
1.035 08.3 169.8 .SO70 
1.C33 187.r 3 l 6 . 3  1.004 
2/1/L 114.8 89.7 18.4 
t iw i  m . 7  io i .5  21.3 
248 
1993 OUTBOUND SWINGBY M I 3 S I C ~ N  DURATION E 5 6 0  D A Y S  
M A R S  A R R I V A L  O A T E  = 2448880 
I 4  3EP l S 9 P  
I 2 OECL2 R A 2  SPEEOP 
I 4 OECL4 R A 4  SPEED4 
I 6 OECL8 RA6 3PEEC6 
R A P  DECLP ETA PERlC 
STOPOVER T I M E  = 0 D A Y S  
- -  -_ _. 
LAUNCH SWNCBY--bPEEDl R A l  OECLl I 1 V 1 P S I  l-fCCEN SMA THE11 THE12 P E R l H  APHEL P S I  2 V 2 
SUNGBY A R R I V E  SPEEC3 R A 3  OECL3 I 3 V 3 P S I  3 ECCEN SMA THET3 THET4 PERlH APHEL P S I  4 V 4 
DEPART RETURN 8PEECS R A 5  OECLS 1 5 V 5 P S I  5 ECCEN SMA THE73 THET6 PERIH APHEL P S I  6 V 6 
PROP AERO OVL - 2 V A  --EVA- -0VD -EVR TYPE SUN A SUN R FAPPA - - A  E INC 
. MARS ARRIVAL DATE = 2448880 (14 3EP 1992) --- -___ - 
4 - 8 5 1 0  4-8684.1 , 1 9 5  280.2 -11.4 1.4 . e11  85.8 .336 , 758  
4-8684.1 4-8880 .404 163.9 6.5 2 . 0  1.343 73.2 .414 1.054 
4-8880 4-9010 .is9 2 . 8  - 8 . 3  -1.9 .r39 93.8 .208 1.228 













463.0 .SO4 1.013 109.5 1.191 3.6 10.2 141.0 .404 
191.2 .6170 1.490 82.3 .642 -.e b . 3  10.8 .e58 
329.0 ,912~ 1.4830 84.8 1.092 .o - 1 2 . 5  128.4 . i d s  




4-8681.6 . 1 ~ 2  266.1 -18.3 1 . 1  .a26 91.2 ,317 
6 4-8880 .379 162.1 1 . 5  2.2 1.345 14.5 .404 1.060 




1.51 2/1 /1  
13.09 1.84 4.31 5.45 8.84 3.33 11.64 2/1/1 
460.2 .521 1.0050 
191.0 .6320 1.489 
340.3 .990A 1.4850 
131.1 24.3 .418 
459.0 - 5 2 5  1.0110 
.91.0 ,6530 1.489 
350.8 1.OOOA 1.4860 
115.8 23.8 ,422 
108.3 1.201 




88 .5  1.092 
4.847 10.3 
4.160 11.1 
3 .4  10.2 138.3 .3?9 
-.4 3.9 11.1 -240 
.O -13.3 325.6  .I20 




3.2 9.7 13e.r .3r7 
- . 4  3 . 8  11.1 -249 
.1 - 1 4 . 8  320.2 ,104 
59.9 5 . 2  06.90 1.823 
3 . 0  8.9 140.8 -387 
-.3 4 .0  11.0 .201 
. 1  -10.5 312.8 .OS6 
01.2 4 . 5  9e.00 i.6ro 
2.r 7.6 143.6 .do4 
63.3 3.0 9s.00 % . r e i  
- .2  4.3 10.8 .2S6 
.2 -10.6 305.2 so95 
,179 2 5 6 . 5  -18.1 1.0 .a34 95.2 
. s i r  162.1 1 . 3  2.2 1.34) 11.6 
.!SI .6 -9 .8  -1.9 .r46 94.0 
3.16 1 . 1 2  4.40 5.44 8.83 3.31  
4-8540 4-8682.4 
4-8682.4 4-8880 . 
4-8880 4-9100 
.202 251.9 -17.1 1.1 ,844 98.1 
~ 3 8 1  163.1 7.1 2.1 1.344 14.1 
.156 .l -9.9 -1.9 ,747 95.9 
3.52 8 .o i  4.13 5 . 5 1  8.89 3.28 
4-8550 4-8684.2 .e35 251.4 -1r.s '1.3 ,855 ioz.1 .339 .re2 en6.0 458 .2  .si7 i . 0 4 1 0  109.4 1 . 2 1 4  
4-8684.2 4-8880 .404 163.9 6.5 2.0 1.343 73.1 .414 1.053 61.2 $91.2 .6110 1.490 82.3  ,642 
4-8880 4-9110 ,154 1.1 -10.4 -2 .1  .141 93.1 ,192 1 .245  195.9 169.2 1.006 1.4840 91.1 1 .081  
14.11 8.48 S.23 5.63 9.01 3.24 11.44 2/1/1 128.4 81.9 2 0 . 2  ,368 5.691 8.1 
.325 .I14 199.2 458.5 .523 1.0250 108.0 1.208 
.401 1.058 58.3 191.1 .6280 1.489 82.6 a645 
,193 1,245 196.8 360.4 1.005 1.4850 90.1 1.090 
1.44 2/1/1 128.4 98.8 22.4 ,402 s . i s r  9.3 
e.4 6.4 141 .4  .428 
.o 4.7 10.7 .e83 
- .6  -86.4 301.8 -101 
oo,i 2.1 94.90 i . e i o  
4-8560 4-8686.5 .275 253.9 -11.1 1.6 .868 105.3 .359 .793 212.1 458.1 ,508 1.0780 110.5 1.221 
4-8880 4-9120 .149 1.2 -6.5 -1.3 .146 93.4 .193 1.242 194.3 317.3 1.003 1.4810 92.8 1.084 
1 4 . 8 1  9.06 5.91 5-81 9.19 3 . 1 5  11.49 2/1/2 128.4 67.2 11.1  .a28 6.513 6.5 
4-8080.5 4-8880 ,428 165.2 5.8 1.9 i . 3 4 0  71.9 .res 1.047 65.2 191.4 .eoeo 1.492 81.8 .e31 
MAR3 ARRIVAL OATE = 2448890 (24 3EP 1992) ---- . _--- 
4-8510 4-8688.5 .220 288.1 - 1 5 . 5  1.9 . E l 2  83.2 ,355 ,753  161.3 465.6 .486 1.021 110.7 1.193 
4-8688.5 4-8890 .429 168.8 S.5 1.9 1.344 12.0 .429 1.058 64.3 193.0 .6040 1.512 80.6 ,635 
I-0890 4-9010 . ieo . e  -1.4 -1.1 .739 95.9 .21r 1.245 202.6 331.1 . 9 m  i . 5 1 5 0  . m . o  1.097 
1 4 . 1 1  0 . 1 9  4.99-1.99 0.36 3.80 1i.m 2/1/1 ni.4 141.5 28.5 .32r 5.125 11.2 
4-os20 4-~6e4.e .17r 272 .5  -17.3 1 . 3  .a22 89.9 ,323 .is9 119.7 461.0 .si4 1.004 108.7 i.igr 3.4 10.0 141.9 . 381  
4-8890 4-9080 .ir9 359.5 - 7 . 8  -1.1 ,143 96.0 .zoo i.254 204.0 342.4 .992~ i . 5 i r o  81.0 1.098 - .e  -16.1 323.4 .izi 
4-8684.2 4-8880 .387 166.7 3.9 2 . 1  1.348 14.2 ,411 1.069 5 1 . 4  192.8 .6300 1.509 81.4 ,643 - .2  5 . 3  13.1 a 2 5 8  
13.83 8.15 4 . 3 1  5.68 8.06 3 . 1 1  11.65 2/1/1 131.5 128.0 24.1 .401 4.614 1 1 . 4  63.2 7.3 95.60 1.474 
4-8530 4-8883.6 .I18 261.S - 1 7 . 5  1.2 .E30 94.2 .319 ,164 189.1 460.2 e 5 2 1  1.0070 108.4 1.201 3.2 9.6 141.6 ,381 
4-8883.6 4-8890 .381 166.4 1.2 2.1 1.348 14.5 ,403 1 .011  56.3 192.7 .6340 1.508 81.5 e644 -.2 3.2  13.1 -256 
4-8800 4-9090 .117 358.9 -1.9 -1.6 . 7 4 5  96.0 .e05 1.259 204.5 352.8 1.OOlA 1.5180 88.3 1.096 - . 3  -19.4 311.7 el06 
i 3 . r r  8.13 4.39 5.64 9.02 3.74 ii.53 2/1/1 131.5 112.1 24.6 .4i4 4.689 10.3 e3.e 1.6 90.r~ 1.529 
3.0  10.1 146.5 ~429 
. I  6.0 12.9 .el0 
- . e  -14 .9  326.8 -144 
66.1 11.1 91.80 1 . 5 5 0  
3.0 8.8 
-.2 5.3 
- . 4  -22.8 
64.3 4.6 
2 .1  7.7 -.o 5.6 
-.7 -87.8 
66.3 3.6 
143 .1  ~ 3 8 8  
13.1 ,258 






4-8540 4-8684.3 ,198 
4-8684.3 4-8800 .388 
4-8890 4-9100 .175 
14.04 
4 - 8 5 5 0  4-8685.9 .229 
4-8885.9 4-8800 .403 
4-8890 4-9110 . I l l  










1.3 ,839 91.9 .325 .710 197.1 459.5 .520 1.0200 108.7 1.205 
0.1 1.348 74.1 ,411 1.069 5 1 . 5  192.8 .6290 1.509 81.4 ,643 
- 1 . 5  .146 95.8 ,203 1.261 204.2 362.2 1.005 1.1160 90.4 1.094 
5.69 9.01 3.69 11.47 2/1/1 131.5 95.0 23.4 .400 4.932 9.2 
1.5 . O S 0  101.3 ,338 ,171 204.1 459.2 A 1 4  1.0400 109.4 1.210 
2 . 0  1.346 73.3 .418 1.065 60.1 192.9 .6200 1.510 81.1 .640 
-1.2 .745 9S.5 ,202 1.239 203.0 310.7 1.005 1.S130 91.8 1.091 
5-80 9.18 3.61 11.48 1/1/1 131.5 78.8 21.4 -310  5.382 8 . 0  
M A R 3  ARRIVAL O A T €  E448900 ( 4 WT 19913 
3.5 9.9 145 .0  .398 
, i  6.9 15 .4  . e a r  
-.4 -19.8 820.0 .le3 
67.s 0.0 94.60 1.314 
4-8520 4-8687.E ,185 279.4 -16.1 1.6 .El7 88.3 ,331 . 1 5 5  176.8 463.3 , 5 0 5  1.005 109.2 1.194 
4-8687.2 4-8900 ,398 170.8 6 . 2  1.9 1.350 73.1 ,419 1.078 18.3 194.4 .6260 1.530 8O.D .640 
4-6900 4-9D80 .203 358.6 - 6 . 7  - 1 . 5  , 1 4 5  98.3 e222 1.277 212.1 345.0 ,9941 1.5610 81.3 1.104 
14.73 8.81 4.49 5.92 9.30 4.33 11.68 2/1/1 134.1 123.9 E5.0 .380 4.619 11.9 

































1.9 - - 0  
8.95 













188.8 461.4 . I 16  1.0050 100.0 1.198 
56.1 194.3 -6330 1.529 00.3 .E42 
111.4 355.e 1.002A 1.SOlO 09.1 1.103 
134.e 101.5 15.4 .405 4.550 10.4 
I 3.2 9 .5  
' -.o 6 . 7  
I - . 5  -13.0 
00.6 0.3 
144.1 . 
1 5 . 5  
~ 313.7 
96.40 




.CIS . 100 
e460 






14 .61  6.01 
.i9 r ~50.2 
! 5.0 0 .1  14S.9 
! -.o 6.7 l S . 5  
I -.I -26.8 306.7 
I 61 .5  5.0 96.80 
.a23 257.2 







-337 ,173 LO1.L 460.1 . 8 1 t  1.0330 109.4 
.42L 1.016 S e . 1  194.4 .OLSD 1.550 79.9 
.e14 1.210 210.3 318.6 1.004 1.5520 92.2 
1 - 5 1  L / l / l  134.2 7 8 . L  Lt.0 ,1170 5.100 
' L . 7  7.5 
' -1.1 -31.4 
I 7.a 
249 
8 lOPOVEl l  T I M E  E 0 O A Y O  1993 OUTBOUND S W I N G B Y  M I S S 1 0 N  OURATlON 5 600  O A Y S  
MARS A R R I V A L  O A l E  = 2448110 
2 1  M A Y  l 9 9 e  __ - - - - 
LAUNCH JWNGBY S P E E O l  RA1 -DECLl-- l - l  - -V i P S I  1-ECCEN SMA THE11 THE12  P E R I H  APHEL PSI 2 V 2 I 2 OECL2 R A E  SPEECP 
SWNGBy A R R I V E  ( P E E 0 3  R A 3  OECL3 1 3 V S PSI 3 ECCEN SMA THE13 THE14  P E R I H  APHEL PSI 4 V 4 1 4 DECL4 R A 4  SPEEC4 
DEPART RETURN 8PEEC5 R A 5  DECLS I 5 V 5 P S I  5 ECCEM SMA THE15  THE16 PERlH APHEL P S I  6 V 6 I 6 O E C L 6  R A 6  SPEED6 - - . ._ - - ___ PROP AERO-_OVL-_II~A --EVA A V O - E V R  - T Y P E  SUN A SUN R KAPPA - A  . E I N C  RAP OECLP ElA P E R I C  
4-6480 4-8666.3 .197 261 .3  - 2 4 . 9  -.4 . e30  8 3 . 0  .324 .778 164 .9  457 .1  .526 1 .030  108 .5  1 .214  3 . 2  9 . 7  115 .5  -384 
4-8660.3 4-8770 .384 139.0  5 . 7  1 . 7  1.354 74 .3  .417 1.082 5 6 . 2  148.0  .6310 1.5321 108.9  a723 - 1 . 0  10.0 29.7  e 3 0 5  
14.15 7.64 4 . 6 5  6 . 9 1  10.28 2 . 9 9  11.57 2/1/2 42.4 108.2  2 3 . 6  ,407 4 . 8 8 6  12 .5  35 .9  9 . 7  9 6 . 8 0  1.580 
4-6170 4-9000 . i 4 2  1 8 . 2  21.2 2.2 .793  82 .7  ,182 i.2zi 1 4 3 . 3  353.0 , 9 9 9 ~  1.443 8 9 . 0  1 .086  - 3 . 4  -52 .4  320.0 . l i e  
MARS ARRlVAL DATE : 2448770 (27 WAY 19921 - . - __ ..._ ._ - - . - - 
4-6490 4-8663.1 ,159 249.1 
4 - 8 6 6 s . i  4-0770 .349 138 .9  
4 - 6 1 7 0  4-9090 . i s 8  20.4 
4-8a62. i  4-8170 .339 139.0 
4-81ro  4-oi00 .139 22.3 
13.84 7 . 0 7  
4-6500 4-8662.1 .152 237 .5  
1 3 . 1 3  6.99  
- 2 5 . 7  
6 . 4  
1 6 . 9  
4 . 1 5  
-24 .4  
6 . 6  
1 4 . 0  
4 . 0 6  
- . 7  . e36  88 .2  .296 ,782  175 .8  453 .2  
1 . 7  1.359 7 6 . 3  ,405 1.096 49 .4  146 .4  
1 . 3  .794 82.8 .180 1.223 1 4 3 . 0  363.3 
6.77 10.14 2 . 9 3  11.48 2/1/2 4 1 . 2  9 4 . 0  
-.8 -842 9 2 . 1  .288 ,785 1 8 5 . 2  451 .1  
1 . 7  1 .360  76 .9  .402 1 .099  4 7 . 5  146 .0  
. 7  -794 8 2 . 6  . l e 1  1.224 142.4 372 .5  
6 .73  1 0 . 1 0  2 . 9 3  11.46 2 /1 /2  4 0 . 9  78.0 
, 550  1.013 106.7  
.6520 1.539A 108.7  
1.002 1.444 9 0 . 5  
26.8 .494 4 .322  
.559 1.OIlD 1 0 6 . 2  
.6580 1 .54lA 1 0 8 . 6  
1.002 1.446 9 1 . 9  
2 7 . 5  .122 4.205 
1 .217  
.731 
1 .086  
1 3 . 1  
1 .219  
.734 
1 . 0 8 3  
1 4 . 2  
3.2 10.9 112.2  ,349  
- 1 . 2  1 0 . 0  31 .1  . S O 0  
34.1 9 . 6  LO0.1D 1 . 6 4 0  
3 . 4  11 .7  111 .6  .339  
- 1 . 2  1 0 . 0  31 .5  ,298  
-2.2 -47 .1  2 9 5 . 2  .a99 
33 .6  1 0 . 5  101.00 1 . 6 7 3  
-2.8 -50.0 501.4  . l o o  
4-8510 4-8682.4 e163 229.6  -22 .3  -.8 . e49  95 .5  .290 -789  193.7 450 .7  .560 1.0190 1 0 6 . 3  1 . 2 2 2  3.5 1 2 . 0  112 .4  ,342 
4-6662.4 4-8170 -342  138 .9  6 . 6  1 . 7  1.360 76.7 .403 1.098 4 8 . 1  146.1 .6560 1.54OA 1 0 8 . 6  ,733  -1.2 1 0 . 0  3 1 . 3  -299  
4-8rro  4-9110 ,141 2 4 . 2  1 2 . 0  .3 .794 82.4 .185 1 . 2 2 3  141 .7  381.5 .997 1 .450  9 3 . 3  1.081 -2.0 -43.5 2 8 6 . 2  . I O 5  
13 .92  7 .19  4.20 6.74  10 .11  2 . 9 9  11 .52  2 /1 /2  4 1 . 0  6 2 . 9  26.8 ,514 4.320 l B . 2  33 .6  1 1 . 7  100.10 1,108 
4-8520 4-8663.4 .187 226 .0  - 2 0 . 6  -.I .E58 9 8 . 6  .300 ,795 201.4 450.4 .557 1.0340 106.7  1 .226  3.6 1 2 . 0  1 1 4 . 2  , 3 5 3  
4-6663.4 4-8770 . 353  138.9  6 . 3  1 . 7  1.359 76.1 .406 1 .095  50.2 146.5 .6500 1.539A 1 0 8 . 7  . I 3 1  - 1 . 2  1 0 . 0  3 1 . 0  ,301  
4-arr0 4-9120 . i 4 7  26.3 10.7 - , I  .794 8 1 . 9  ,191 1 . 2 2 2  140.7 390.2 . w e  1 .456  9 4 . 7  1 .078  -1.6 -39 .9  e e i . 8  . i i 8  
14.39 1.60 4 . 5 1  6 . 1 9  10.17 5 .09  21.63 z / i / z  4 1 . 3  50.1 25.0 ,482 4 . 6 1 5  16 .1  3 4 . 5  13 .0  90 .70  1 .144  
3 . 6  1 1 . 5  1 1 8 . 9  .371 
- 1 . 1  1 0 . 0  30 .3  ,305 
- 1 . 7  - 3 6 . 9  2 8 0 . 6  .136  
35 .7  1 4 . 3  98.5D 1.809 
-____ - __  -. 
4-8530 4-8665.1 ,219  226.2 - 1 9 . 6  - . 6  ,869 101 .8  ,315 .e04 208.5 450.3 ,551 1.0570 107.5 1.231 
4-8665, l  4-8770 ,371 1 3 8 . 9  5 . 9  1 . 7  1 .356  75.1 .412 1 .087  ?3 .6  147 .3  .E390 1.535A 108.8 .727 
4-8170 4-9130 ,154 2 6 . 8  9 . 9  - . 4  ,793  8 1 . 2  ,201 1.221 139.5 398 .6  ,976 1 .466  9 6 . 2  1 .076  
15 .08  8.22 4 . 9 7  6 . 8 5  10 .23  3 .21  11.80 2 /1 /2  4 1 . 9  39 .8  22.5 -438 5.132 1 7 . 0  
- MARS ARRIVAL DATE = 2448780 ( 6 JUN 1992) - _____ 
4-8480 4-8669.0 -214 265 .5  
4-8669.0  4-8760 ,402  139.1 
13.15 7.75 
4-8780 4-9080 .is5 1 1 . 3  
- 2 3 . 9  
5 . 7  
2 5 . 0  
4 . 9 0  
-25 .2  
6 . 6  
1 8 . 8  
4 . 2 1  
-24 .3  
7 . 0  
1 5 . 0  
-22 .3  
6 . 9  
1 2 . 5  
4 . 1 8  
- 2 0 . 6  
8 . 7  
1 0 . 9  
4 . 4 7  
-19 .6  
6.3  
1 0 . 0  
4 . S i  
- 1 9 . 2  
5 . 8  
9 . 6  
5 . 5 2  
4 . 0 1  
- . l  
1 . 8  
2 . 7  
6 . 0 0  
-.I 
1 .e 
1 . 5  
5.81 - - 6  
1 . 8  .e 
5.76  
- . 6  
1 .8 
. 3  
5.76 
-.e 
1 . 8  
- . I  
5.80 - .4 
1 . 6  - .4 
5 . 8 6  
- . e  
1.8  

























9 . 2 4  
.e79  
1.341 
9 .34  
.7e9  
81 .5  ,357 .776 
7 3 . 0  . 4 t l  1 . 0 4 0  
83.2 .le0 1.217 
2 . 8 6  11 .65  2 / 1 / 2  
162 .6  459 .0  
62 .4  156 .2  
1 4 6 . 0  350.2 
53 .3  112 .0  
,514 1.037 109.4  1 .211  3 . 3  9 . 5  118 .8  .402 
.997A 1 .436  88.5 1 . 0 8 6  -4 .0 - 5 3 . 8  330 .1  ,120 
20.5 ,372  5 . 6 3 0  13.3 37.5  1 0 . 8  9 4 . 1 0  1 . 7 2 3  
174 .1  454 .3  .545 1.014 107.1  1.215 3 . 3  1 0 . 7  114.5 -356  
l l 5 . 8  359.8 l.OO3A 1.436 9 0 . 0  1.085 -2.9 -50 .5  317.0  . lo3  
!01.3 9 9 . 6  24.0  -476  4 . 8 0 9  13 .2  35.0 9 . 8  98.ED 1 .811  
.elso 1 . 4 6 7 ~  104.9 ,695 - . e  8.4 25 .4  . e m  
13.7  1 5 4 . 2  . 6 4 m  1 . 4 7 4 ~  204.6  .707 - 1 . 1  8.5 21.5 ,283 
4-8490 4-8664.8 .164 253 .1  
4-8780 4-9090 ,129  20.4 
12.17  6 . 9 6  
4-8500 4-8663.5 ,152  241 .1  
4-8663.5 4-0780 -343 1 3 8 . 3  
1 2 . 5 1  6 . 8 1  
4-8510 4-8663.7 . l e 2  232 .4  
4-8604.8 4-6180 .356 158.4 
4-8180 4-9 ioo  . i 2 8  22.6 
4-0663.7 4-8180 .344 138.3  
4-8180 4-9l:O .%30 2 4 . 1  
12.71 6 . 9 5  
4-8520 4-6664.8 -184  2 2 8 . 2  
4-6664.6 4-8760 .354 138 .4  
13.11 7.31 
4-8330 4-86b6. t  .215 227.8 
4-8666.C 4-8180 .370 138 .6  
4-6760 4 - 9 i z o  -134 27 .0  
4-8180 4 - 9 1 ~ 0  .140 2 9 . 5  
13.14 7.88 
4-ee60.t 4-8700 ,393  138 .9  
4-8540 4-8666.L ,213 230.1 
4-8160 4-9140 .149 3 2 . 2  
14 .63  8 . 6 7  
8 7 . 5  .301 ,780  
75.6 .393 1 .058  
83.3 .178 1 , 2 1 9  
2 .75  11 .50  2 /1 /2  
9 1 . 5  ,290  .783 
76 .3  .389 1 .063  
8 3 . 2  -178 1.221 
2 .73  11.45 2 /1 /2  
9 5 . 0  .292 ,787 
76 .3  -389  1 .062  
8 3 . 0  .180 1.221 
2 .78  11.48 2/1/2 
183.8 452.3 
51.1  153 .6  
145 .3  369.1 
50.8 84.1  
192.4  451 .4  
5 1 . 4  153.7 
144 .6  378.1 
5 0 . 9  6 8 . 4  
. 556  1.0100 106.4  1 .217  
.6500 1.476A 104.8  a710 
1 .003  1 .438  9 1 . 4  1 .082  
2 5 . 0  ,112  4 . 6 2 6  14 .1  
. 5 5 8  l.Ol7D 106.4 1 .220  
,6490 1.476A 1 0 4 . 8  ,710  
1.000 1 .441  9 2 . 7  1 . 0 8 0  
24.4 -509  4 . 7 2 5  15 .1  
3.4 
-1 .e  
- 2 . 3  
34 .2 
3 . 5  
- 1 . 2  
- 2 . 0  
34.3 
11.5  113 .4  .343  
8 . 5  28.1 .E61 
1 0 . 4  9 9 . 4 0  1.8116 
1 1 . 9  1 1 4 . 0  ,144 
8 . 5  26.0  .e61 
- 4 4 . 1  293 .8  . l o 1  
1 1 . 5  99 .30  1 . 8 9 6  
- 4 1 . 5  304.2 .ow1 
9 8 . 2  .SO0 .793 2 0 0 . 2  411 .0  , 5 5 5  1.03lD 106.8 1 .224  3 . 5  1 1 . 8  115 .8  .354 
7 5 . 7  ,392  1 .019  5 3 . 3  154.1 .6430 1.474A 1 0 4 . 8  ,708  - i . l  8 . 5  2 1 . 6  ,263  
8 2 . 6  . l e5  1 . 2 2 0  143 .6  388 .8  ,991  1 .446  9 4 . 1  1 .078  - 1 . 8  -40.5 2 8 1 . 6  . l l l  
2 . 8 4  11 .56  2 /1 /2  51 .3  54.8 22.9 -481 5.039 1 6 . 0  3 5 . 0  1 2 . 8  98.4D 1 . 9 4 s  
101 .3  .314 ,801 
74 .8  .398 1 . 0 5 2  
8 2 . 1  .193 1 .218  
2 . 9 6  i 1 . u  z / i / z  
207 .4  450 .9  
56 .5  154 .8  
142.4 385.1 
51.9 4 3 . 6  
.149 1 .0530 107.5  1.229 
,6330 1.471A 104.8  ,704  
,983  1 . 4 5 3  9 5 . 5  1 .075  
2 0 . 6  ,439  5 .597  1 6 . 8  
3 . 6  1 1 . 3  118 .4  . S I 0  
-1 .0  8 . 5  26 .9  .e65 
3 6 . 3  1 4 . 1  97.2D C.017 
- 1 . 7  - 3 1 . 2  ess.3 . i e r  
104.1 .334 ,815  214 .0  450 .9  ,541 1.084D 1 0 8 . 8  1 .236  3.5 1 0 . 5  121 .7  , 3 9 1  
73.5 .407 1 .043  6 0 . 7  155 .8  .619D 1.468A 1 0 4 . 9  .698 - .9  8.4 21.9 ,289 
81.3  ,204 1.218 140.9 403 .2  ,967 1.464 9 6 . 9  1 .073  - 1 . 6  - 3 4 . 6  286.0 . l 4 7  
3 . 1 5  11 .92  2 /1 /2  52 .9  34.7 1 7 . 7  -389  6 . 4 9 0  1 7 . 4  38 .1  1 5 . 2  95.7D t . 1 3 8  
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4-8500 4-8665.0 
4-666S.O 4-6790 






. I 3 2  
13 .56  
270 .1  
140 .6  
14 .3  
8.00 
- 2 2 . 6  
5 . 5  
30 .4  
5 .28 
.2 
1 . 9  
3 . 8  
5.48 
.825 79.5 .357 ,773 159.8 461 .6  ,497 1 .048  110 .6  1 .209  3 . 5  9.3 122.9  .427 
1 .329  71 .5  , 4 1 5  1 . 0 1 0  6 8 . 6  163 .3  .591D 1.429A 1 0 1 . 2  .672 - . 7  6 . 8  2 0 . 1  . Z S O  
,186 8 3 . 8  ,179 1 . 2 1 3  149 .1  347.0 .996A 1 .431  88.0 1.085 -4.9 - 5 6 . 6  341 .0  ,134  
8 . 8 7  2 .80  11 .78  2/1 /2  65.1  113 .7  1 7 . 9  3 2 9  6 . 4 1 4  1 4 . 5  40.2 1 2 . 4  91.4D 1 . 7 8 2  
- 1  r o  
, 3 6 3  
. l e 2  
12.07 
e s r . 1  
138 .9  
1 9 . 0  
6 . 8 8  
2 4 4 . 7  
138.6  
21 .8  
6 . 6 6  
2 3 5 . 2  
138 .6  
2 4 . 2  
6 . 7 5  
- 2 4 . 6  
6 . 6  
2 1 . 0  
4 . 2 8  
,832 8 6 . 7  .306 ,777 
1 .339  75.0 .388 1.035 
-787  8 3 . 9  .116 1 .216  
0 . 5 6  2.61 11.53 2 / 1 / 2  
172 .4  
56 .9  
1 4 9 . 0  
6 2 . 2  
4 5 1 . 5  
160.9  
336.7 
104 .0  
.I 39 
.6340 
1 . O O L A  
2 2 . 2  
1.016 
1.437A 








1 .433  
. 5 0 4  
1 .a280 
1.438A 
1 .438  
-479 
107.4 1 .213  
1 0 1 . 4  ,690  
8 9 . 5  1.084 
5 .195  1 3 . 2  
106 .6  1 .218  
1 0 1 . 4  ,694 
9 0 . 9  1 .082  
4 .936  13 .0  
106.5 1 .216  
101 .4  .e94  
92 .3  1 . M 9  
5 . 0 0 7  14 .1  
3 . 3  1 0 . 6  116.0 .583 
- 1 . 0  6 . 1  23.2 , 2 5 6  
- 3 . 3  - 5 1 . 1  3 2 5 . 8  . l o 7  
3 6 . 4  9 . 1  96.70  i . o i 4  
- . 4  
1 . 9  
1 . 6  
5 .18  
-.I 
I . 9  
. 9  
5 .11  
- . 5  
1 . 9  
. 3  
5.10 - :4 
1 . 9  
- . 1  
5 . 1 4  
- . 3  
1 . 9  - .4 
5 .20  
- . l  
















7 . 3  
1 5 . 8  
4 .09  
,818 9 1 . 0  .e93  ,781 
1 .311  75 .9  .382 1.041 
.788 83 .9 .  .115 1.218 
6 . 4 9  2 .57  11.45 2 / 1 / 2  
182 .3  
5 3 . 1  
148.8  
6 1 . 5  
453 .1  
1 6 0 . 2  
366.D 
8 9 . 3  
452 .1  






3 .4  1 1 . 3  115 .3  .346  
- 1 . 1  6 . 7  24.0 .ens 
- 2 . 5  -47 .8  312 .4  .097  
3 5 . d  1 0 . 0  98.30 1 .973  23.4 
,845 94 .5  ,293 .785 
1.341 76 .0  .381 1.041 
8 .49  2 . 5 8  11.46  2 /1 /2  
.788 83 .7  ,171 1 . 2 1 8  
3 .4  1 1 . 7  111 .7  .346 
- 1 . 1  6 . 1  2 4 . 0  . z 3 s  
- 2 . 1  - 4 4 . 4  3 0 0 . 9  .090 
3 5 . 3  11.0 9 6 . 4 0  L.016 
- 2 2 . 3  
7.3 
12 .7  
4 . 1 7  
191.1 
5 3 . 5  
147 .9  
61.5 
, 5 5 5  
.6440 
1 . 0 0 3  
2 3 . 0  
4-8520 4-8665.8 .181 230.3 
4-6665.0 4-8190 .354 138.8 
4-8790 4-9120 -123  26 .7  
12 ,20  7 .08  
- 2 0 . 6  
7 .0  
1 0 . 8  
4 .43  
. 6 I 3  9 7 . 8  ,300 ,791 
1 .310  7 5 . 5  .385 1.038 
-788 83.4 ,101 1.217 
8 . 5 2  2.63  11.52 2 /1 /2  
199 .0  
5 5 . 2  
146 .9  
6 1 . 9  
451 - 6  
160.5 
383 .8  
19 .1  
. s 5 3  
.6390 
,997 
2 1 . 1  
1 0 6 . 8  i . 2 ~ ~  3 . 5 1 1 . 8  i i r . 3  ,354  
9 3 . 6  i . o ? r  -1.8 - 4 0 . 1  2 9 3 . 3  . i o 6  
5 .320  1 5 . 5  36 .0  1 2 . 2  9 r . m  t . o r i  
101 .4  . 6 9 2  - 1 . 1  8 . 7  2 3 . 6  . e 3 6  
4-8530 4-8667.3 .211 229 .4  
4-6607.8 4-8790 .370 139 .0  
4-8190 4-9130 . l e 8  29 .5  
12 .19  1 . 5 8  
3 . 5  '11 .2  119 .8  . 370  
- 1 . 0  6 . 7  22 .9  .e39 
- 1 . 6  - 3 7 . 3  289 .8  ,119  
3 7 . 3  13.3 98.60 E.149 
- 1 9 . 5  
6 . 8  
. 9 .  7 
4 .88 
,863 100 .9  .315 .798 206 .3  451 .5  .548 1.0490 107.5  1.227 
1.338 74.6  .391 1.032 58.3 161.1 .629D 1.436A 101.3  .688 
8 . 5 9  2 . 7 3  11.64 2 /1 /2  6 2 . 6  4 7 . 2  19 .5  .439 5 . 8 9 0  1 6 . 2  
. r e 7  8 2 . 9  . le7 1 .216  145.7 392.1 1.444 9 4 . 9  1 . 0 ~ 4  
4-8540 4-8889.3 ,218 231.5 
4-6669.3 4-8190 .392 139.6 
4-8790 4-9140 .135 32.6  
-19 .1  
6 .1  
9 . 2  
5 . I 5  
-19 .2  
5 . 6  
9 .2  
6 . 2 1  
.E76 104.1 .332 ,809 212.9 451.5 
1.334 73.4 .399 1.024 6 2 . 3  1 6 2 . 0  
. I 8 6  8 2 . 2  .197 1.214 144 .1  400.2 
0.69  2 . 6 7  11.81 2 /1 /2  63 .5  37.7 
.a93  107 .2  -357 .624 219 .0  451 .5  
1.330 71.9 .411 1 .013  6 7 . 2  1 6 3 . 0  
8.82 3.07 12 .06  2/1/2 6 4 . 8  30.0 
- MARS A R R I V A L  DATE : 2448800 (26 i 
.829 85.7 -313  .775 170.5 456 .8  
1.333 74.4  .387 1.021 59 .7  166 .6  
.783  84.6 . i l l  1.214 152 .6  354 .0  
8.20 2.12 11.59 P/l/2 7 3 . 5  107 .0  
.e36  90.3 ,298 .?79 180 .8  454 .1  
1 .336  75 .8  .379 1.029 5 5 . 5  185.9 
8.11 2.44 11.46 +!/I/$! 72.5 93 .6  
.?e5 0 1 . 3  .209 i , e i i  142.3 408.0 
,784 84.6 . in 1 . 2 1 4  i s 2 . t  363.4 
.540 1.0780 108.5  1 . 2 3 3  
.615D 1.433A 101.3  ,682  
.975 1.453 9 6 . 3  1 .072  
16 .9  .392 6 . 8 2 0  1 6 . 7  
.530 1.1160 109.8  1.242 
.5960 1.430A 1 0 1 . 2  .674 
.957 1.465 97 .8  1 .070  
1 3 . 1  . 3 4 i  8 . 3 6 6  1 6 . 8  
IUN 1992) 
.532 1.018 107.9 1.211 
.626D 1.417A 9 8 . 2  e678 
l.OO2A 1.426 89.1 1.083 
2 0 . 9  -434  1.501 1 3 . 1  
.548 1.009D 1 0 6 . 8  l.Pl4 
.639D 1.419A 98.3 -881 
1.001 1.427 90 .5  1.081 
22.4 .489 9.143 13.4 
3.4 10.3 123.1  .39e  
- .9  6 . 7  21 .8  -243  
- 1 . 6  -34 .5  2 8 9 . 6  .137 
3 9 . 2  14.4 9 5 . 2 D  L.280 
3 . 3  9 . 2  127 .0  .420  
- .8  6.8 20.5 . e46  
- 1 . 5  -32.L L91.6 . l e 0  
4 1 . 7  1 5 . 0  93.9D 2 . 5 1 6  
-. __ -. . 
4-8490 4-8668.6 . I78  261 .3  -23.9 
4-8668.0 4-8800 .372 140 .3  6 . 9  
4-8600 4-9090 . l l 7  16 .0  24.0 
11.72 6 . 9 1  4.39 
4-8500 4-8666.5 , 158  248.5 -23.9 
4-8666.5 4-8800 .351 139 .7  7 . 5  
4-8800 4-9100 . I 1 2  19.7 1 8 . 6  
4-8510 4-8666.L .159 238.3< -22.3 
4-8668.2.4-8800 ,348 139.7 7.8 
4-8800 4-9110 . l l 2 .  22.5 1 0 . 5  
11-20 8.59 4.18 
i i . e r  6 . 5 5  4 . 1 1  
-.e 
2.0 
2 . 3  
4 . 8 2  
3 .3  10.4 119.4 . 3 l P  
-1 .0 4 .9  18.6  .e23 
-3.8 -52.9 334.t -114 
38.4  9 . 7  95 .50  1.953 
3.4 1 1 . 2  
- 1 . t  4.9 
37 .0  9.4 
3.4  1 1 . 5  
-1 .1  4 . 9  
-2.1 -44.4 
3 a . s  10 .1  
- 2 . 7  - 4 o . t  
117.3  , 3 5 1  
t9.0 . e 1 9  
310.9 ,099 
97.50  C . 0 2 7  
117.4 ~ 3 4 8  
1 9 . 7  . I 1 0  
307.0 .OD6 
97.811 r . 0 7 ~  
- . 4  
2.0 
1 .l 
4 . 7 2  - .4 
t . D  
.4 
4.70 
.a42 94.0 .e94 .783  169.7 452.8 .553  1.0130 1 0 6 . 0  l . L l 7  
1.337 75 .1  ,378 1.030 5 5 . 0  185.8 .641D 1.419A 98.3 ,882 
8.09 2 . 4 3  11.44 2 /1 /L  7 t . 4  77.8 22.3 -497 1 . 1 7 6  14.1 
.7e4  84.4 .174 i .cie 1 5 1 . 8  3 7 2 . s  1 .004  i.420 9i.n 1.070 
2 50 
8lOPOVER TIME 8 0 D A I S  1993 OUTQOUND SWIHGQY U I S S I O N  DURATION : 600 C A V S  
M A R S  ARRIVAL DATE 5 2448600 
26 JUN 1992 - - _  
LAUNCH &&G8Y-?PEEOl R A l  -DECLl--I-l '-I 1 -PSI l?CCEN SUA THE11 THETI! PERIH APHEL - P S I  2 V 2 I 2 DECL2 R A 2  SPEED2 
SwNGBI ARRIVE SPEED3 R A 3  DECL3 I 3 V 3 PSI  3 ECCEN SMA WET3 THE14 PERlH APHEL PSI  4 V 4 I 4 DECL4 R A 4  SPEED4 
DEPART RETURN 8PEEC5 R A 5  DECL5 I 5 V 5 PSI  5 ECCEN SUA THETS THE16 PERIH APHEL PSI  6 V 6 I 6 OECLI R A 8  WEE06 -- . -_ __ - __ PROP . AERO-FVL DVA EVA DVD EVR _TYPE SUN A SUN R KAPPA-___-A - E _ _  IHC _-RAP -0ECLP ETA PERlC ~ ~~- _ _ ~  
4-6520  4-8667.0 -178 232.7 - 2 0 . 6  - . 3  . a51  97.3 ,300 .788 197.8 452.3-TS51 -1~OZS0106.9 1.220 3.5 11.5 116.9 m355 
4-8667.0 4-8600 . 3 5 5  139.6 1 .4  2 .0  1.336 75.3 .380 1.027 56.4 166.1 .6360 1.418A 98.3 -660 -1.1 4.9 19.4 a220 
11.60 6.86 4.39 4.13 8.12 2.41 11.49 2/1/2 12.8 62.9 21.1 .477 5.472 14.0  3 1 . 5  11.1 97.30 2.154 
4-8800 4-9120 .it4 25.3 10.1 -.I . re4  8 4 . 1  .i77 1.216 150.7 381.2 1.000 1.431 93.2 i .or6 -1.6 -10.6 290.3 .io2 
4-8550 4-8666.4 ,207 231.2 -19.5 - . 2  .e61 100.5 .313 .796 205.1 452.1 .546 1.0450 107.8 1.225 3 . 5  11.0 121.3 ,310 
4-6668.4 4-8800 ,310 140.2 6.9 2.0 1.334 74.5 ,386 1.022 59.2 166.5 .6270 1.4lIA 98.2 .a17 -1.0 4.9 1 6 . 1  -223 
4-6600 4-9130 -118 26.4 6.9 -.4 ,183 83.7 . l e 3  1.214 149.4 389.6 .992 1.437 94.5 1.074 -1.6 - 3 1 . 1  293.9 ,113 
12.14 7.34 4.80 4.80 8.19 2.54 11.58 2/1/2 73.3 50 .4  19.1 . 440  6.030 15.3 38.8 12.2 96.30 2.213 
4-8540 4-8670.4 .E43 232.9 -19.0 .D .a13 103.6 .331 .e06 211.8 452.1 .539 1.0730 108.5 1.231 3.4 10.2 124.5 -391 
4-0610.4 4-6800 .391 140.0 6.4 2.0 1.331 73.4 .395 1,014 63.1 167.3 ,6140 1.415A 98.1 .671 -.9 5.0 17.1 - 2 2 1  
12.92 8.01 5.37 4.91 8.29 2.64 11.74 2/1/2 74.3 40.3 16.6 .394 6.948 15.5 40.8 13.0 95-10 2.343 
4-6600 4-9140 . i z 4  3 i . e  8.4  -.7 . m e  83.1 .igi 1.212 147.7 397.5 .9eo 1.444 95.8 1.012 -1.5 -34.1 292.9 .is0 
4-8490 4-6671.1 -189 266.0 -23.0 . l  .e27 84:s ,323 .I73 168.2 458.3 ,523 1.022 108.1 1.209 3.4 10.3 122.1 e384 
4-6671.1 4-8810 -384 142.4 6.8 2.0 1.330 73.7 .391 1.013 62.3 171.7 .6170 1.409A 95.3 .665 -.e 3.4 14.1 .el8 
4-0810 4-9090 .116 10.5 28.8 3.2 .778 85.3 ,114 1.212 156.6 351.8 1.001A 1.424 88.8  1.082 -4.7 -56.7 344.1 ,127 
11.14 1 .05  4.54 4.68 8.01 2.51 11.71 2/1/2 84.3 108.2 20.0 ,407 5.758 13.2 4 1 . 0  9.8 9-.00 1.931 
4-0500 4-8066.1 .159 252.7 -23.5 - .2 .833 89.6 .300 ,777 179.1 4 5 1 . 1  .544 1.009 107.1 1.212 3.4 11.0 119.6 ,356 
4-6666.2 4-8810 ,356 141.5 7.7 2.1 1.334 75.3 .379 l.Og3 56.9 170.8 - .6350 l . 4 l O A  95.5 . S I 2  -1.0 3.2 1 5 . 1  . Z i p  
4-6610 4-9100 .lo7 16.2 12.4 1.3 .779 85.3 ,172 1.215 i 5 6 . 3  361.3 1.005 1.424 90.2 1.010 - 3 . 0  -49.2 3 2 5 . 1  -101 
4-6510 4-66e7.7 ,159 241.8 -22.2 - .2 .e40 93.4 ,296 .I80 188.3 453.6 . 5 5 0  1.0110 106.7 1.215 3.4 11.4 119.4 e 3 5 0  
4-8610 4-9110 ,106 19.6 11.9 .4 .779 85 .2  .173 1.215 1 5 5 . 7  370.4 1.006 1.425 91.5 1.078 -2.2 -44.5 312.2 ,095 
10.99 6.48 4.15 4.51 7.90 2.33 11.44 2/1/2 83.0 81.4 21.9 .490 S . 2 5 5  13.4 38.8 9.1 97.50 2.085 
4-6520 4-8668.3 .116 235.3 -20 .6  -.2 .848 96.8 ,301 .786 196.4 453.0 .549 1.0220 107.0 1.21s 3.4 11.3 120.6 . 356  
4-6668.3 4-8810 .356 141.5 7.7 2.1 1.334 75.2 .379 1.023 57.0 170.8 .6350 1.410A 95.5 .672 -1.0 3 . Z  13 .4  -212 
4-0810 4-9120 .lo7 22.7 9.0 -.l .719 84.9 .175 1.215 154.8 319.1 5.002 1.428 92.8 1.076 -1.8 -40.3 302.6 a099 
11.25 6.71 4.36 4.53 7.93 2.35 11.41 21112 83.2 66.2 20.9 .414 5 . 3 1 5  13.9 39.4 9.9 97.10 2.142 
11.04 6.50 4 . 1 5  4.53 1.93 2.35 11.49 e/i /2 85.2 96.9 01.0 . 4r5  5.269 i 3 . 0  39.1 e.e 98.90 c.0~6 




4-8140 4-8611 .b 
4-6611.6 4-8810 
4-6810 4-9140 






.203 233.2 -19.4 
.3T0 141.9 7.2 
$110 26.1 7.6 
11.75 7.14 4.74 
,239 234.4 -18.9 
,390 142.6 6.7 
.114 29.9 7.1 
12.46 7.77 5.29 
.280 238.0 -18.9 
.416 143.6 6.1 
,121 34.1 1 . 3  
13.46 8.60 6.00 
.327 243.2 -19.1 
.447 144.9 5.5 
,130 36.7 8.0 
14.73 9.66 6.90 
-.l 
2.1 












-1 .Z  
5.07 
4-8490 4-8674.1 .LO6  271.2 -21.9 
4-6674.1 4-6820 .402 145.3 6.5 
4-8620 4-9090 ,129 .I 37.9 
12.27 7.53 4.79 
4-6500 4-8670.2 .164 257.4 -22.9 
4-6610.2 4-6820 .362 143.8 1.7 
4-6620 4-9100 .lo5 11.2 10.8 




















e .25  
100.0 ,313 ,793 203.8 452.8 - 5 4 5  1.0400 10 
74.5 .385 1.018 59.6 171.2 ,6270 1.4091 9 
84.5 .180 1.213 153.4 387.4 .995 5.432 9 
2.40 11.55 2/1/2 83.7 53.1 19.1 ,440 6. 
103.2 .330 .EO2 210.6 452.7 .538 1.0670 10 
73.4 .393 1.011 63.2 171.8 .6140 1.408A 9 
84.0 .107 1.211 111.8 395.3 .985 1.437 9 
2.48 11.68 2/1/2 84.5 42.6 16.6 .396 6. 
106.3 .352 .816 216.7 452.7 .528 1.1030 10 
72.0 ,405 1.002 67.8 172.5 .596D 1.407A 9 
83.2 .197 1.208 149.8 402.9 .9?1 1.446 9 













.6 1.223 3.4 10.8 122.9 
. 4  .669 -.9 3.3 14.8 
.l 1.074 -1,5 -36.6 297.3 
40 14.Z 40.1 10.8 96.30 





.o  .e17 
, . I  1.069 
3 7  13.8 
.903 109.) .380 ,834 222.2 452 .7  .517 1.1510 ll1.l 1.241 
1.321 10.5 ,420 ,990 73.1 173.4 .574D 1.406A 94.7 .646 
8.46 2.76 12.12 2/1/2 86.7 27.4 10.6 -300 10.862 12.3 
. r r s  82.2  ,209 1.20s 247.1 410.2 ,953 1.411 98.1 1.0q.1 
- MARS ARRIVAL DATE E 2448820 (16 JUL 1992) __ 
,824 82.9 .336 .770 165.4 460.4 . 5 1 1  1.028 109.4 1.206 
1.327 72.1 ,399 1.007 65.4 176.0 .BO60 1.409A 92.6 .e55 
8.13 2.74 12.03 2/1/2 94.3 106.3 19.1 ~ 3 7 2  6.022 13.6 
:831 88.7 .305 -114  177.1 456 .2  ,538 1.010 107.4 1.210 
1.333 74.9 .381 1.021 58.1 173.0 .632D 1.410A 93.1 .665 
7.90 2.32 11.52 Wl/2  93.0 99.1 21.6 .458 5.341 12.6 
-713 86.1 .tu i . 2 1 2  i6i.o 350.1 1 . 0 0 0 ~  1.423 88.5 1.082 
.r74 86.1 .i72 1.214 i60.8 359.6 1 . 0 ~ 5 ~  1.423 89.9 1 .080  
3 . 3  10.0 126.1 
-.e 3.4 13.9 
-1.4 -33.6 295 .8  
4 2 . 3  11.4 95AO 
3.1 6.8 130.0 
-.7 3 .5  12.8 
-1.3 -31.1 296.6 
4 5 . 3  11 .5  94.00 
2.8 7.4 134.5 
-.I 3.5 11.5 
-1.3 -28.9 299.6 
48.5 10.5 92.6~ - 
3.5 10.1 126.3 
-.7 2.3 10.4 
-6.9 -83.7 2.3 
44.3 10.6 92.80 
3.4 10.9 1221.1 
-.9 2.0 12.0 
-3.4 - 5 1 . 5  331.1 








2 .341  
.416 
.e21 
- 1 4 3  
2 . 5 5 4  
.447 
.254 










4-6510 4-8669.3 .159 245.6 -22.1 - . l  ,838 92.8 -298 .778 186.6 454.5 .546 1.0100 106.0 1.213 3.4 11.2 121.5 . 3 5 3  
4-6669.3 4-8620 .353 143.5 8.1  1 . 2  1.334 75.4 .378 1,024 58.4 174.8 ,6310 1.410A 93.2 .661 -1.0 1.9 12.4 .COB 1 
4-6620 4-9110 .IO2 15.6 11.1 .I .774 86.0 ,112 1.215 160.3 368.6 1.006 1.424 91.3 1.070 -2.3 -44 .6  316.4 .091 C 
10.89 6.43 4.11 4 . 4 6  r . e s  2.28 11.44 2/i/2 92.7 84.2 21.9 . a i  5.263 12 .8  41.1 8.2  97.30 2 .052  
4-6520 4-8669.7 . I 1 3  238.3 - 2 0 . 1  -.l .846 96.3 ,302 .783 19S.0 453.8 . 5 4 7  1.0190 107.1 1.216 3.4 11.1 122.5 .357 
4-6669.7 4-8820 . 3 5 I  143.6 7.9 2.2 1.334 11.2 .379 1,022 57.2 174.9 ,6350 1.4101 93.1 .a61 -1.0 2.0 12.2 . e09  
4-6620 4-9120 . l o 3  19.1 1.4 - . I  . I 7 4  85 .8  .174 1.215 159.3 371.5 1.003 1.426 92.6 1.016 -1.6 -39.9 303.9 .09? 
4-6140 4-8672.6 .234 236.9: -18.8 .3 .e67 102.7 .329 -798 209.2 453.4 
4-8612 .6  4-6820 .369 144.8 6.9 2.1 1.329 1 3 . 5  .393 1.012 63.0 175.1 
4-6620 4-9140 ,108 26.9 5.3 - .6 .I72 84.9 .le4 1.211 156.2 393.6 
12.24 7 . 5 1  5.21 4.66 8.05 2.37 11.64 21112 93.9 44.5 
4-6550 4-8675.2 .274 239.4 -18.7 .5 .e81 105.8 .350 ,811 215.4 453.4 
4-6675 .2  4-6620 .414 145.8 6.3 2.1 1.326 72.1 .404 1.003 67.4 176.3 
13.16 6.34 5.90 4.82 6.21 2.45 11.81 2/11) 94.7 35.9 
4-0820 *-PISO . t i s  31.5 5.6 -1.0 .77i 84 .2  ,193 1.208 154 .1  401.0 
.536 1,0610 108.) 1.226 3.3  9.8 1 2 1 . 8  -369 
.I150 1.409A 92.6 .659 - . 6  2.2 10.9 . e l 1  
.968 1.434 95.0 1.071 -1.3 -32.6 298.0 .I20 
17.0 .398 6 . 1 S O  13.0 4 4 . 6  9.8 95.30 2.289 
.I27 1.0910 109.6 1.233 3.1 6 . 1  131.6 -414 
.59SD 1.409A 92.5 .652 - . 6  2.4 10.0 .223 
.915 1.440 96.5 1.069 -1.2 -SO.L 298.6 . 1 3 I  
14.3 ,351 6.044 12.2 47.4 9.6 91.20 2 . 4 1 6  
4-6360 4-8870.0 ,320 244.3 -18.9 .s .e99 109.0 .377 .a28 221.0 453.4 . s i 6  i.140~ 111.0 1.243 2.8 7.2 136.1 . 4 4 4  
4-0676.0 4-8620 .444 147.2 5 . 6  2.0 1.321 70.5 .419 .992 72.5 171.0 . 5 7 l D  1.408A 92.1 .6L4 - . 5  2.5 6.9 - 2 %  
4-e620 4-9160 a 1 2 0  36.6 6.1 -1.2 ,770 83.3 ,204 1.204 151.7 408.2 .959 1.450 97.6 1.061 -1.1 -26.1 301.4 . l I I  
14.36 9.33 6.18  5.03 8.41 2.S7 12.03 Z/l/Z 95.6 28.9 11.2 ,304 10.269 10.3 50.7 6.3  95-10 2.620 
. MARS ARRIVAL DATE 2448830 (26 JUL 199Z) 
4-0500 4-ee72.5 .170 262.6 -22.2 .2 .e28 87.7 . S i 1  .?Ti 174.9 437.6 . 531  1.011 107.6 1.208 3.4 10.7 fPS.1 *37l 
4-8672.5 4 - 8 ~ ~ 0  .371 146) .5 7.7 2.2 1.333 1 4 . 5  ,386 1.021 59.4 178.7 .627D 1.415~ 90.8 - .e  1.4 9.4 .e14 
4-0830 4-9100 .io8 4.6 2 i . e  2.5 .reg 137.1 .i72 i.215 i6s.r 358.5 i.005~ 1.424 es.8 i.oei -4.2 -56.1 339.2 .it6 
11.2t 6.67 4.29 4.61 8.00 2.37 11.61 Z / l / Z  101.1 99.9 21.4 ,437 5.383 12.4 44.5 8.1 95.6D 1.916 
4-6110 4-6871.1 .160 250.1 -21.8 . l  .E35 92.1 .301 ,775 184.8 455 .0  .542 1.0080 107.1 1.21% 3.4 11.1 123.9 ,357 
4-e671.1 4-8030 .357 146.0 8.2 2.3 1.335 75.2 .a00 1.026 56.8 178.4 .6360 1.415A 91.0 ~ 6 6 2  -.9 1.2 9.9 -211 
4-0630 4-9110 .102 10.9 10.1 .6 ,769 81.0 .172 1.216 165.2 367.6 1.001 1.421 91.1 1.018 -2.4 - 4 5 . 5  319.5 -096 
10.96 6.43 4.16 4.53 7.92 2.27 11.45 e/l/t? 101.3 86.1 22.1 .471 5.228 12.3 43.1 7.4 97.00 1.989 
251 
STOPOVER T I M E  : 0 O A Y 8  1993 OUTBOUND SWINGBY MlSSION OURATION 600 C A Y S  
MARS A R R I V A L  D A T E  = 2448830 








4-8614 . e  
4-86r6.5 
- . 
SWNLBY ~ P E E O ~  
A R R I V E  SPEEC3 
RETURN 8PEEO5 
PROP 
.(-e674 . 2  .228 








R A l  
R A 3  













D V L  
-18.7 
3.0 
5 .12  
-13.6 
8.4 
3 .5  
-. 
1.1 
5 .  19 
- .  
1 1  
1 3  
1 5  
2?? __ 








V l  
v 3  
v 5  































1 .438  
.355 
















SUN A SUN R 
V 2 1 2 OECL2 RAE SPEECZ 
V 4 1 4 OECL4 R A 1  SPEED4 
V 6 1 6 OECL6 R A 6  8PEED6 
INC RAP OECLP E T A  PCRIC 
1.223 3.2 9.6 129.6 ,388 
. a s s  - . I  1 . 8  8.9 .zip 
1.07i -1.2 -51.8 m9.r ,111 








102.7 3 1 . 1  
105.3 $348  .a08 
85.2 ,190 1.208 
1 2 . 3  ..io* 1.008 
2 . 3 1  ii.w e i i iE  
1 .230  3.0 8.5 133.3 . d i p  
.E49 -.6 1.8 8 .1  . E 2 5  
1.069 -1.1 -29.2 300.2 .133 
10.9 49.6 1.9 94.~0 c.363 
4-6180 4-8679.e .313 245 .8  -18.7 1.0 .E94 108.5 . 373  ,822 219.7 4 5 4 . 1  . 5 1 5  1.1290 110.9 1.240 2.7 7.1 137.7 -442 
4-8679.t 4-8830 -442 149.7 S.8 2 . 0  1.323 70.1 .418 .998 71.6 180.2 .58OD 1.415 89.9 ,649 -.4 2.0 7.3 .2S4 
14.15 9.01 6.82 S.08 8.46 2.45 11.91 2/1/2 103.4 30.0 12.0 ,308 9.312 9.0 53.0 6.3 93.40 2.643 
4-8810 4-gieo . i i 3  33.3 4 . 5  - 1 . 3  ,164 84 .3  .zoo i .204  156.2 406.6 .963 1 . 4 4 5  97.3 1.067 -1 .0 -21.1 3oe.r .is2 
4-8500 4-8875.1 .180 268.3 
4-887S.l 4-8840 m382 149.8 
4-8840  4-9100 e l 2 5  354 .6  
i i . 8 8  1.09 
-21.3 
30.8 






8 . 2  













4 . 5 1  




. 3  
2.3 
.9 
. 3  
2.3 











2 .1  

































8 . 3 1  
8 . 5 1  
86.4 .320 































3 . 5  
- 6 . 4  
3.4 
- .9  
48.8 
- . I  
41 .8  
- 2 . 1  
10.5 1ee.s . w e  
1 . 3  7.9 .e22 
8 . 4  04.10 1.822 
-65.6 3 5 1 . 3  . I 4 6  
10.9 126.5 ,362 
-47.2 .9 322.0 8 1 .e17 099 
6.9 96.80 1.907 
4-8510  4-8673.0 
4 - 8 8 1 3 . 0  4-8840 
4-8840 4-9110 
4-8S20 4 - 8 6 n . o  
1(-86rs.o 4-8840 
4 - 8 5 5 0  4-8613.9 
4-8613.9 4-8840 
4-6140 4-8015 .6  
4-86r5.e 4-8840 
4-8550 4-867r.9 
















. 3 r i  149.5 
95.0 ,304 .777 191.5 455.6 .541 1.0130 107.3 1.211 
75.1 ,384 1.030 57.0 181.6 .635D 1.425 89.0 .658 
87.8 . i n  1.217 169.5 375.6 1.005 1.430 92.3 1.071 
2.31 11.44 v i / z  i o 8 . r  71.6 21.9 .460 5.267 11 .8  
3.4 10.8 126.9 .361 
-.9 . 9  8.5 .217 
-1.7 -38.8 300.4 .096 
46.8 6 . 1  97-10 1.964 
98.3 .312 ,783 199.3 4 5 5 . 1  
2.31 11.50 2/1/2 108.9 57.8 
101.6 .328 ,791 208.3 454.9 
86.9 s i 8 3  1.213 166.0 391.4 
2.32 11.60 2/1/2 109.2 46.7 
74.6 .388 i.027 58.7 mi.8 
87.4 . i r e  1.215 168.0 383.7 
73.7 .395 1.022 61.1  i82.i 
.538 I.OZTD 107.1 1 . 2 1 5  
.6290 1.425 88.9 ,656 
1.000 1 .431  93.5 1.074 
20.5 .438 5 .820  11.6 
,155 1.0490 108.5 1.220 3.2 9.9 1 1 1 . 5  .38r 
1 .421  88.6 .6s3 - . I  1.3 1 . 8  .e24 
,991 1.434 94.1 $ . o r 2  -1.1 -30.6 aoo.6 . l i s  
18.4 ,401 6.243 11.0 49.8 6.9 95.90 t.104 
3.3 10.3 1 2 8 . 1  , 3 1 1  
-.8 1.1 8.2 .e19 
-1.3 -33.P 303.0 . lo3  
,223 240.3 
. 3 8 7  150.0 




. l o 8  23.5 
13.00 8.02 
104.7 a346 .e01 212.6 454.9 .524 1.0790 109.6 1.227 
86.3 .189 1.209 163.7 398.6 ,980 1.438 95.9 1.070 
2.34 11.75 2/1/2 109.6 37.9 15.9 ,358 1 .238  9.9 
12.4 ,405 i.011 65.7 182.5 .em0 1.426 8 8 . 3  .64r 
107.9 a370 ,816 218.3 454.9 
8 5 . 5  .198 1.205 161.0 405.4 
2.39 11.93 2/1/2 110.1 30.9 
10.9 ,419 1.005 70.4 183.0 
2.9 8.3 135.e .410 
-.I 1.6 1.2 .e30 
-.9 -28 .1  301.1 ,131 
52.3 6.4 94.80 t . 2 3 2  
2.8 6.9 139.5 -459 
- . 3  1.9 6.6 .238 
- .8  -26 .0  303.6 ,149 
5 5 . 5  4.7 93.80 P . 4 5 5  
4-8560 4-8680.8 3 0 5  247.0 -18.5 
4-8680.6 4-8840 .439 152.5 5.8 
4-8840 4-9160 ,109 29.2 2.3 
14.05 8 . 8 1  6.48 
,514 1.1190 110.9 1.236 
-5840  1.426 87.9 a640 
13.0  ,313 8.813 8.0 
.966 1 .444  91.1 1.061 
MARS ARRIVAL DATE = 2448850 (1s AUG 1992) 
4-8510 4-8671.3 ,165 260.5 -20.8 . 5  .829 90.2 .309 .769 180.4 457.9 . 531  1.0070 107.7 1.208 3.4 10 .7  129.5 .369 
4-8675.3 4-8850 .369 152.2 8 . 0  2.3 1.337 74.8 .389 1.035 5 t . 1  184.4 .6320 1.438 87.2 ,654 -.7 1.2 8 . 0  .e25 
1 1 . 5 4  6.69 4.23 4.86 8.24 2.46 11.51 2/1/2 115.0 87.4 22.6 .442 1.098 11.8 49.8 6.8 96.30 1.811 
4-8850 4-9110 . i t 3  .6 10.2 1.3 .r39 89.2 .%76 1.221 $76.4 366.9 1.001 1.436 91.0 i .080 -3.2 -51.1 324.6 ,105 
4-8520 4-8674.8 ,168 249.9 -20 .0  .4 .e36 94.2 .306 ,774 189.6 456.6 . 5 3 7  1.0100 107.5 1.209 3 . 3  10.6 129.4 ,364 
4-8614.8 4-8850 .364 152.1 8.2 2.3 1.338 75.0 .388 1.036 56.9 184.4 .635D 1.438 8 1 . 3  -655 - e 8  1.1 8.1 ~ 2 2 4  
11.50 6.67 4.28 4.83 8.22 2.41 11.45 2/1/2 114.9 71.8 22.5 .453 5.131 11.4 49.1 6.1 97.10 1 . 8 7 0  
4-8850 4-9120 . i i o  6.2 1.3 - . z  .7s8 89.0 .i77 1.221 175.2 3 1 5 . 4  1.005 5.436 92.3 1.018 -1.7 - 3 8 . 1  309.8 .ogr 
3.3 10.2 131.0 .372 
- . r  1.3 1.9 . 220  
-1.2 -32.4 303.1 .lo3 
5 0 . 1  6.0 06.80 1.924 
3.1 9 . 3  133.8 . 3 8 r  
- . e  1.1 1.6  ,230 
-.9 -29.1 300.9 .115 



























1 5 . 0 1  
- 
.222 
. I 2 4  
. I 5 1  

















1 5 5 . 8  
353.6 
1 . 0 4  
- 1 8 . 2  
6 .8  
- 1 . 2  





0.9 ,869 104 .1  
2.1 1.332 72.8 
5.12 8.51 2.39 
1.3 .E84 107.3 
-1.4 .752 86.6 
5 - 3 3  8.71 2 .40  
- 1 . 3  ,154 81.4 







[ V A L  04 










.r97 2ii.i 455.7 , 523  
1.023 64.6 185.0 .60m 
1.211 169.0 398.0 .981 

























0 . 1 7 3  
110.5 
89.7 












1 . 0 1 0  
1 . 3  








2.9 8.2  137.1 , 4 0 8  
- .4  1.9 7.2 .236 
-.a -26.7 301.5 .130 
54.9 5.2 95.20 2.099 
,810 218.8 455.6 ,513 
1.014 69.2 185.4 ,5890 
2/1/2 115.8 31.4 14.1 
i.mr 166.1 404.6 ,968 
iTE  = 2448860 I 2 5  AUG 1991 
1.021 66.S 181 .5  .5990 
1.226 183.1 358.0 1.005A 
2 / 1 / 1  120.6 100.1 20.3 
.r60 165.2 463.9 .492 
2.6 6.8 141.4 .438 
-.3 2.2 8.7 ,244 
5 8 . 0  3.6 94.10 2 . 2 7 2  
- . r  -24.8 304.1 .i4r 
- MARS A R R I  _. 
1 . 3  .e16 82.2 
2.1 1.333 71.9 
3.42 8.80 3.17 
-8 .2  .r54 90.1 











4 - 8 5 1 0  
4-8660 
4-66rr.8 
3.3 1 0 . 2  i3e.i ,424 
- . E  2 . 1  7 . 6  -248 
4.5 25,6 305.3 .le2 
56.5 11.4 91.50 1.584 
.7 $825 89.0 
2.2 1.339 74.4 
3.0 .754 90.6 
5 . 0 8  8.41 2.74 
.766 171.8 459.4 .524 
1.041 5 8 . 4  186.9 .629D 
1.221 m . 5  361.2 1.007 
2fll2 120.3 87.2 22.9 
3.5 - .6 
- 4 . 6  
53.e 
3 . 3  
-1.6 
52.8 
- . I  
10.6 1 5 2 . 0  . 3 r r  
1.9 8.3 .e34 
-62.2 3.53.6 -125 
7.1 95.80 1,IOR 
1 0 . 5  132.1 ,368 
1.7 8.5 . 23e  
- 3 1 . 1  3 0 P . 6  ,098 
5.9 91.90 1.r7e 
4-8320 4-8676.9 ,168 254.8 -19.6 .6 ,833 93.3 .309 .770 187.4 457.7 -532  1.0080 1 0 1 . 1  1.206 
4-6616.9 4-6860 .368 155.4 8.1 2.3 1.340 74.9 ,392 1.044 5 6 . 7  186.8 ~6340 1 . 4 5 3  85.6 .E52 
4-8860 4-9120 .I20 3.0 -.I -.3 . ? 5 3  90.3 ,180 1.226 181.3 3 1 5 . 8  1.005 1.4460 92.4 1.079 
11.86 6.84 4.26 5.02 8.41 2.58 11.46 2/1 /2  120.2 71.2 23.1 -444 4.995 11.2 
.184 247.8 -18 .8  
,313 115.8 1.9 
.119 6.9 -3.3 
12.08 7.03 4.47 
. I  .e42 98.9 
-.9 . r s e  89.9 
. 5 . 0 8  6.44 2.55 
.8 -852  100.3 
2.2 1.538 73.9 
-1.2 .751 89.4 
5 . 1 5  8.S3 2.52 
2.3 1.340 14.6 
. 3 i 3  .775 195.1 457.0 .532 i.0i80 101.9 1.210 
. 183  1.223 179.5 383.5 .999 1.646 93.8 i.07r 
.394 1.042 57.8 186.9 .631D 1.453 85.6 .651 
11 .51  2/1/2 120.2 51.6 22.1 - 4 3 2  1.218 10.6 
a325 .782 203.0 416.6 ,528 1.0310 108.5 1.214 3.1 9.2 135.8 ,336 
.400 1.038 60.0 181.1 .6230 1.454 8S.3 .E48 -.?I 2.1 6.1 . -237 
11.61 2/1/2 120.3 48.9 20.3 .403 5.674 9.8 55.3 5.1 96.30 1.88Z 
. i e r  i.2i9 117.2 390.8 .992 1.447 94.1 1 . 0 7 4  - . r  - 21 .2  m0.s  . l i e  
3 . 2  10.0 1 3 3 . 4  . 3 r 3  
- .6  1.8 8.4 . e33  
-1.0 -30.4 302.3 .lo4 
53.8 5.4 96.90 1.823 
4-6530 4-3611.4 
4-6611.4 4-8860 










e 2 1 3  245.1 -18.2 
e386 156.2 7.3 
12.55 7.40 4.88 
.ti7 1 0 . 7  -3.8 
t . 8  8.0 1~9.2 . m r  
-.4 2.4 1.8 .e42 
-.I -PS.l 301.4 .131 
11.6 4 .4  95.40 1.967 
e248 246.8 -18.0 
.115 15.1 -3.2 
.290 250.1 -18.1 
~ 4 3 3  lS8.6 5.9 
.114 20.4 -1.9 
14.15 8.66 6.19 
.4or t 5 r . z  6.7 
13.2s 1.94 1 . 4 5  
1.1 ,864 103.5 
2.1 1.336 72.8 
-1.4 .748 88.7 
1.4 .e79 108.7 
2.0  1.332 71.4 
5.29 8 .61  2.49 
-1.s .r4a 81.9 
s.49 8.81 e.41 
WAR8 ARRl 
.Sei 1.0630 109.5 1.220 
.6lOD 1.414 05.0  -844  
18.0 ,364 6.409 8.6 
.Si1 1.0980 110.1 1.228 
.5930 1.456 8 4 . 5  .E36 
.S69 1.450 $6.9 1.089 
lS.2 ,321 7.556 6.9 
.get 1.448 95.8 1.011 
SEP 199LI 
2.5 6.7 143.3 - 4 3 3  
-.P 2.8 7.1 .e50 
-*s -23.4 301.c .i47 
80.7 L.8 94.40 L.103 
2 52 
8lOPOVEII  TIME : 0 D A Y S  1993 OUTBOUND SWINGBV HISSION OURATION = 600 CAI3 
MARS ARRlVAL OA1E I 2448610 
4 3EP I 9 9 2  
V 2 1 2 DECL2 RAP 3PEECD 
V 4 1 4 DECL4 R A 4  3PEE04 
V 6 I 0 DECL6 RA6 SPEED6 
-CNC->AP -0ECLP ETA -PERIC 
1.203 3 . 3  10.3 135.1 -373 
.649 - . 5  2 . 1  9 .5  .240 
1.081 -1 .4  -35 .1  306.4 . l o 0  
1 1 . 1  5 6 . 1  6.0 96.10 1.612 








2 / 1 / 2  
_____- 
LAUNCH SUNGBY 3PEEOl- R A l  -0fCCi- 
SUNGBY ARRIVE WEE03 R A 3  OECL3 





5 6 . 1  
181.1  
















8 4 . 1  
92.5 
4.869 
.-- . . . 
_I_ 
I 1  v i  
1 3  v 3  
I 5  v 5  
O V A  EVA - 
.8 .630 
2.3 1.343 




-1.2 . I 4 8  
5.25 8.63 
- - - 
PSX 1 ECCEN 
PSI 3 ECCEN 




91 .1  ,185 
2.82 1 1 . 4 1  
__________ PROP AERO -6VC 
4-85.20 4-8619.1 ,169 260.2 - 1 9 . 1  
4-8679.1 4 - 8 8 1 0  .373 159.0 7.9 
4-8810 4-9120 e133 1 . 0  - 2 . 3  
12.32 1.09 4.21 
456.9 . 5 2 l  
189.0 .6340 
376.3 1.004 
69.7 2 3 . 1  
,181 251.9 -18.5 
. 3 7 5  159 .1  1.8 
.131 4 . 8  - 5 . 4  
1 2 - 4 6  7.22 4 .43  
,201 248.5 - 1 8 . 0  
.386 159.6 1 . 3  
.128 8.1 - 5 . 6  
12.8s 1.53 4.80 
9 6 . 1  .314 .112 193.6 458.0 
74.6 a398 1.051 57.1 189.0 
91.3 .18B 1.229 165.1 383.9 
2.78 11.53 2/1/2 124.6 5 6 . 5  
.529 1.0140 108.0 1 .201  
.6330 1.470 8 4 . 1  a649 
.999* 1.4600 9 3 . 1  1.019 
23.0 .428 5.025 10.4 
3 . 2  9 . 9  135.9 
- . 5  2 . 1  9.5 
- . 1  -21 .4  300 .1  












1 .043  
.*SO 
. e s t  
.149 



















, 1 3 1  











4 - 8 5 5 0  4-8682.5 








4-8520 4-8681 .6 
4-8081.0 4-8880 
4-0080 4-9120 
4 - 8 5 5 0  4-8681.4 










4 - e e w . c  4-aeao 
3.0 9.0 138.1 
-.4 2 .9  9 . 3  
-.I -24.8 299.5 
58.2 4 . 1  98.50 
1 .0  ~ 8 4 8  99.5 ,325 . I T 8  201.1 4 5 1 . 5  
2 .2  1.341 74.0 ,403 1.048 59.1 189.2 
-1 .4  . I 4 6  90.8 .191 1.225 183.3 391.1 
5.33 8.11 2 .73  11.63 2/1/2 124 .1  46.2 
.e42 248.9 - 1 7 . 8  1.2 -860  102.8 .341 .?e7  207.8 4 5 1 . 3  .519 1.0150 109.5 1.217 2.8 1.9 141.3 
, 4 0 5  140.5 6 . 6  2 . 1  1.339 13.0 .411 1.043 62.4 189.3 .614D 1 .472  83.0 ,043 - . 3  3 . 3  9 .1  
.125 12.0 -4 .9  -1.6 .143 90 .1  ,196 1.219 180.4 391.8 .981 1.4580 95 .9  1.013 - . 3  -23.3 300.9 
13 .41  8.01 5.34 5.46 8.84 2 . 6 1  11.17 2 / 1 / 2  124.8 38 .1  19 .1  .366 6 .034  8.3 00.4 3 . 9  95 .10  
.S26 1.0310 108.6 1.211 
.62SO 1.471 83.9 -641  
.991 1.4590 94 .8  1.010 
21.3 .403 5 . 4 0 5  9.5 
.283 251.9 - 1 7 . 9  
a 4 3 0  161.8 5 . 9  
,122 1 6 . 1  -3.6 
14 .31  8 .66  0.05 
- .. - ..I____ 
1 . 5  .e74 
2 . 0  1.336 
-1 .6  .740 
S.65 9.03 
WAF -- 
106.0 .362 .799 213.7 457.3 
11.6 .423 1.035 66.5 189.6 
89 .3  .202 1.213 117.1 404.1 
2 .61  l t . 9 3  2/1/2 124.8 31.0 
19 ARRIVAL DATE : 2448880 114 
,510 1.0880 110.6 1.224 
.591D 1.413 83 .1  , 0 3 1  
.968 1.459 9 7 . 0  1.010 
16.4 .325 1.003 0 . 7  
9EP l 9 9 2 l  --__--- . - . __. . 
,195 
.404 
. I 5 4  























1 . 7  -10.4 
7 . 8 1  4 . 6 2  
1.4 .a17 85.8 ,336 ,158 111.5 463.0 .SO4 1.013 109.5 1.191 
2.0 1.343 73.2 ,414 1.054 61.2 191.2 -6170 1.490 8 2 . 3  -642 
-2.1 .141 93 .1  ,192 1.245 195.9 369.2 1.006 1.4840 91.5 1 .081  
5.63 9.01 3.24 11.44 2/1/1 128.4 81 .9  23.0 .369 5.019 12.7 
,763 182.6 460.2 .521 1.0050 108.3 1.201 
1.060 56.9 191.0 ,6320 1.489 82 .7  .640 
1 .242  194.3 371.3 1.003 1.4810 92.0 1.084 
2 / 1 / 2  128.5 61.2 24 .3  ,418 4.740 11 .1  
3 . 0  
- . 2  
. e  
6 1 . 1  
3.4 
- .4  
- .o  
59.0 
3 .2  - .4 
-.I 






- . e  
- . l  
8 3 . 3  
L.4 
.o - .o 










3.8 11 .1  
- 2 2 . 2  298 .1  
5 .2  96.90 
266.1 -18.3 
162.1 7.5 
1 .2  - 6 . 5  
1.45 4 . 3 1  
256.5 -18.1 
1 6 2 . 1  7 .5  
4 . 0  -1.8 
1.49 4 .40  
251.9 -17.7 
163.1 1 . 1  
6 . 7  - 7 . 2  
1.13 4.73 
251.4 -17.5 
163.9 6 . 5  
10.0 -6 .2  
8.15 5 .23  
1.1 ,826 
2.2 1.345 
-1 .3  ,146 
5 . 4 5  8.84 
91 .2  .S i7  
74.5 .404 
93 .4  .193 
3.15 11.49 
9 5 . 2  .316 
14.0 a403 
9 2 . 9  .194 
3 .09  11.56 
98.7 ,325 
74 .1  .401 
92.3 ,197 
3 .01  11.6? 
1.0 ,834 






5 .51  8 .89  
.768 191.4 459.0 
1.061 56.0 191.0 
1.238 is2.e 384.7 
2/1/2 128.3 54.9 
.774 199.2 458.5 
1.058 58.3 191.1 
1.232 189.1 391 .1  
2 / 1 / 2  128.4 45.3 
.78C 206 .0  4 5 8 . 2  
1.053 61 .2  191.2 
1.226 186.4 398.1 












PO.2 .S I8  
108.2 1.204 
8 2 . 8  .647 
9 4 . 0  1 .081  
4 . 8 4 1  10.3 
1 0 8 . 6  1.208 
8 2 . 0  . 6 4 5  
95 .1  1.078 
5 . 1 1 1  9 . 3  
109.4 1.214 
82 .3  .042 
96 .1  1.075 
5.691 0.1  
8 .9  140.6 
4 .0  11.0 
-21.6 297.9 
4 .5  96.60 
7.6 143.6 
4 .3  10.0 
-21.0 299.9 
5 . 0  95.90 
1.3 .855 102.1 .339 
2 .0  1.343 1 3 . 1  -414 
-1 .8  - 7 3 8  91.6 ,201 
5.63 9 .01  2 .91  11.81 
253.9 -17.7 1.0 ,868 105.3 ,359 .793 212.1 458.1 . S O 8  1.0180 110.5 1.221 
16S.2 5 . 8  1.9 1.340 11.9 .425 1 , 0 4 1  65.2 191.4 ,6020 1,492 0 1 . 0  , 031  
14 .1  - 4 . 6  - ¶ . a  , 1 3 5  90 .8  ,207 1.219 182.9 404.2 ,961  1.4710 97.L 1 . O I L  
6 - 1 3  5 . 9 1  5.61 9.19 2.82 11.97 t / 1 / 2  128.4 31.3 11.7 -328 0.513 6.5 
6 . 4  141 .4  
4 . t  1 0 . 7  
-1o.e 303.3 
e.% 94.90 
MARS ARRIVAL DATE = 2448890 (24 8EP 1902) --- 
1.9 .e12 83.2 ,355 .753 167.3 465.0 ,480 1.021 110 .1  1.193 
1 .9  1.344 72.0 .429 1.058 64.3 193.0 ,6040 1.512 8 0 . 6  .635 
-1.2 , 1 4 5  95.5 ,202 1.259 203.0 310.1 1.005 1.5130 91.6 1,091 
5.99 9.36 3 .01  11.48 2/1/1 131.4 78.8 22.5 9327 5.125 14.2 
4-8510 4-8808.5 -220  288 .1  -11.5 
4-0688.5 4-8890 .429 168.8 5 . 5  
4-0090 4-9110 ,171 358.9 - 0 . 0  
14.59 8 . 6 0  4 . 9 9  
4 - 8 5 Z O  4-8084.C .ill 272 .1  - % 1 . 3  
4-8664.2 4-6690 , 3 0 1  166.7 6 .9  
6-0890 1-9120 ,168 355.5 5 . 0  
13.59 1.91 4 . 3 1  
4 - 0 5 3 0  4-8683.8 ,178 261.5 -11.5 
4-8603.8 4-8890 . 3 8 1  166.4 7 .2  
4-8890 4-9130 ,167 5.6 -12.4 
3.9 10.1 146.5 .429 
. l  6 . 0  12 .9  .210 
- . I  -21.6 3oa.4 ,101  
6 0 . 1  11 .7  91.80 1.310 
1.3 .822 89.9 .323 ,159 119.1 461.0 3 1 4  1.004 108.7 1.191 3.4 10.0 141.9 ,387 
2 . 1  1.348 74.2 .411 1.069 5 1 . 4  192.8 ,6300 1.509 81 .4  .043 - . e  5.3 13.1 .258  
1.5 . 7 4 3  95 .1  .EO2 1.255 201.2 378.8 1.002 1.5080 93.1 1.088 - 3 . 3  - 5 1 . 1  306.1 . I 2 2  
5.66 9.06 3 .54  11.66 2 / l / l  131.5 68.1 24 .7  a401 4.614 11.4 0 3 . 2  7.3 91.60 1.414 
1 .2  .e30 94.2 ,319 ,164 189.1 460.2 .521 1.0070 100.4 1.201 
2 . 1  1.348 74.5 .408 1 .071  56.3 192 .1  .6340 1.508 8 1 . 1  ,644 
- 3 . 1  ,741 94 .6  .e03 1.249 198.8 385.8 -995 1.5030 94 .3  1.085 
5.64 9 .02  3,521 11.63 2 / 1 / 2  131,s 54.0 24.6 -414 4.689 10.3 
3 .2  9.0 141.6 ,381 
- . 2  5 .2  13.1 ,256 
1.2 -10.2 294.0 .119 
0 3 . 2  5 . 0  96.10 1.529 
4 - 8 5 4 0  4-8684.3 
4-0684.3 4-0390 
4-0690 4-9140 
4 - 8 5 5 0  4-8685.9 
4-8685.9 4-8690 
4 -6600  4-9150 
4 - 6 5 6 0  4 - $ 6 8 8 . t  
4 - 0 6 8 6 . 2  4-8690 
4 - 6 8 9 0  4-9160 
13.55 1.92 4.39 
,198 255.6 -11.3 1.3 .e19 97.9 .32S .770 191.1 459.5 ,520 1.0200 108.7 1.205 3 .0  0 . 8  143.4 .388 
. l o 0  6 .5  -9 .0  -2 .3 .738 94 .0  ,205 1.242 195.9 392.5 , 9 8 1  1.4980 95.4 1.001 .I -16.9 295.0 .129 
.sea 1 6 6 . 1  0 .9  2 . 1  1.348 7 4 . 1  . 4 i i  i . 0 6 9  5 1 . 5  192.8 ,6290 i . 5 0 9  81.4 .e43 - . e  5 .3  13 .1  ,258 
i 3 . r e  8.03 4 . 6 0  5.69 9 . 0 1  3 . 3 7  11.73 2/1/2 131.5 44 .3  23 .4  ,400 1.932 9.e 64.3 4 . 0  e r .60  1.572 
.22% 254.2 -17.2 
,403  167.5 6 . 3  
. I 5 4  9 . 0  -1.1 
14.16 8.36 5 .13  
,261 256.0 -11.4 
,426 168.6 5 . 6  
, 1 4 1  12.5 - 5 . 1  
14.64 8 . 0 1  5 . 1 1  
-. - . -. - 
1.5 .650 101.3 , 330  . 1 1 7  204.1 459.2 $514 1.0400 108.4 1.210 
2 .0  1 .340  7 3 . 3  .418 1.065 60.1 192.9 .6200 1.510 61 .1  ,640 
- 2 . 1  .?34 93 .3  ,209 1.235 192.5 398.7 . 9 l l  1.4920 96.4 1 . 0 1 5  
5.80 0.18 3.23 11 .81  2/1/2 131.5 S 7 . 0  21.4 ,310 5.382 8.0 
2.7 1.1 1 4 5 . 9  
-.o 5 . 6  13 .0  
06.3 3.6 00.00 
2.4 6 . 3  149.6 
.l 6 . 0  l L . 9  
. 3  - 1 8 . 3  302.4 
88.9 2 .1  95.10 
3.1 9 .9  145 .8  
.I 6.9 11.4 
-2 .3  -42.4 299.5 
61 .1  0 . 6  94.80 
. a  - 1 0 . 3  eso.5 
.405  
-283  
, 1 4 3  
I .620 
a 4 2 6  
.269 
. 1 5 1  
1.68A 
1 . 1  - 8 6 3  104.0 , 3 5 1  . l e 8  210.4 159.0 . S O 6  1.069D 110.5 1 .211  
1.0 1.544 12.1 .A28 1 .059  63.8 193.0 ,6060 1.511 80.0 e 8 1 6  
- 2 . 1  . I 3 1  92.4 ,213 1.226 188.9 404.6 .965 1.4680 91.4 1.014 
5.90 9.34 3.10 12.03 2 /1 /2  131.4 31.0 18.9 .332 8.084 6.4 
-. - MARS ARRIVAL O A I E  : 2448900 I 4 OCT 1992) - 
4 - 0 5 2 0  4 - 8 6 6 1 . 2  











. l a 5  279.4 - 1 6 . 1  1 .6  . O l l  88.3 ,331 , 1 5 5  176.6 463.3 . 5 0 5  1.005 109.2 1 . t94  
.398 110.8 6 . 2  1 .9  1.350 7 3 . 1  .419 1 .010  5 8 . 3  194.4 .6260 1.530 0 0 . 0  ,640 
. l e 8  311.4 .9  .I . I 4 3  97 .1  ,214 1.212 208.2 300.1 .999 1 . 5 4 4 0  93.5 1.093 




1 .3?4  
.194 259.7 -16 .8  
.389 110.4 6.5 
,162 1 .9  -11.9 
14.31 8.40 4 .61  
.e23 251.2 -16 .9  
.403 ill.¶ 6.0  
.112 9 .2  -8 .4  
14.62 8 . 0 1  5.04 
1 . 5  . O S $  
1.9 1 . 3 J l  
- 3 . 5  -136  
5.80 9.24 
1 .8  .846 
1.9 1.350 
- 2 . 1  . I 3 1  
5.95 9.33 
91.0 .320 .766 194.9 460.5 . S i 6  1.0150 108.8 1.2011 
14.2 .416 1.080 56.8 194.3 ,6313 1.529 80.2 .642 
95.9 .210 1.256 202.3 393.5 -984 1.5270 95.0 l i085  
3.85 11.84 2/1/2 134.2 44.2 t 4 . 4  .397 4 .130  9 . 3  
100.5 ,337 ,113 202.2 460.1 .512 1.0350 109.4 1 .201  
13.4 .422 1.070 59.1 194.4 .a230 1.530 19.9 -639 
05.1 ,218 1.246 190.8 399.5 .914 1.5160 9 6 . 6  1.081 
3 - 6 3  11.00 2 / 1 / 2  134.2 30.4 22.6 .310 5.108 1 .9  
3 .0  0 . 1  115.9 .sa9 
- . o  6 . 1  15.5 .265 
61.5 5 . 0  96.60 1 . 4 0 0  
2 . 1  1 . 5  140.4 - 4 0 3  
. I  I.0 ¶ 5 . 4  .269 
.9 -14.5 296.8 ,151 
1 . 1  -8.6 r r 2 . e  . i d 0  
09.3 3.9 9 6 . ~ 0  1 . ~ 2 2  
. P I 0  258.3 -17.0 1.9 .e58 103.8 .355 .782 208.6 459.9 .SO5 1.0600 110.4 1.213 
.424 172.1 5.4 1.8 1.348 72.3 .431 1.071 02.5 194.5 .6100 1.532 19.5 so35 
,104 11.9 -6.3 -2.4 .721 9 4 . 9  .e22 l . 2 3 6  194.9 405.2 .9OZ 1.51OD 97.7 1.011 
1 5 . ~ 0  9.09 5.04 6.11 9.49 3.45 i 2 . i ~  t/i/e 134.1 30.0 20.2 .SM s . m r  0.4 - WARS ARRIVAL DATE = 2448910 (14 OCT 199L) --- 
4-0130 4-0080.4 e l 8 0  213.0 -15.8 
4-0600.4 4-8910 -391  114.1 6 . 1  
4-8910 4-Oi30 -218 353.2 18.0 
18.13 9.11 4 . 4 2  
4-8580 4-6689.6 - 2 1 1  260,S -16.4 
4-0669.6 4-8910 -403 114.1  5 . 6  
15.19 0.08 4.95 
4-aem 4-0iso . l e 5  10.1 -10.1 
2 53 
MISSION DURATION : 640 CAYS 
MARS ARRIVAL C I T E  : 2440710 
STOPOVER T l M E  = 0 D A Y S  1993 OUTBOUNO SWINGBY 
27 MY loge  .. _- - __ - . - 
LAUNCH SUNGBY 6PEECl R A l  -0ECLl  I 1 V I PSI 1 ECCEN SMA THETI THE12 PERIH APHEL - P S I  2 V 2 I 2 OECL2 RA2 SPEEC2 
SUNGBY ARRIVE SPEED3 R A 3  OECLS I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERlH APHEL P S I  4 V 4 I 4 OECL4 R A 4  SPEED4 
DEPART RETURN SPEEC5 R A S  OECLS I S V 5 P S I  5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 R A 6  8PEEC6 
-. -_I __ PROP AERO-_OVL- O V A  E V I  -OYD--_EVR_- TYPE-SUN A SUN R AAPPA- - A  E _ _ I N C  _RAP OECLP E T A  PCRIC - -__ MARS ARRIVAL DATE = 2448770 (27  MAY 19921 - . -  
.sa4 
. 3 0 5  
.118 
1 .¶80 
. 3 4 9  . 800 




. L I P  
1 .673  
.342 . 199 
,187 





. 8 5 6  
. E 6 3  








. I  ?e 
I .OS6 










. e50  








. 1 3 r  
i . 9 7 3  
* 346 
.e35 
. t o o  
,354 
,236 
. l a 0  
c . o i o  

























. 1 5 4  
14.16 









261.3 -24 .9  
139.0 5 . 7  
26.3 10.7 
7 . 7 4  4.65 
- + 4  .a30 83.0 .324 ,778 164.9 457.1 ,526 1.030 108.5 1.214 3.2 9.7 1 1 5 . 5  
1 .7 1.354 74.3 . 4 1 1  1.082 56.2 148.0 .6310 1.5321 108.9 .723 -1 .0 10.0 29.7 
- . 1  .194 81.9 .191 1.222 140.7 390.2 .988 1.456 94.7 1 .018  -1.8 -39.9 281.6 




7.40 4 . 1 5  
- . 7  .e36 88.2 .296 ,782 175.8 453.2 2.50 1.013 106.7 1.217 
1.7 1.359 76.3 . * O S  1 .096 A9.4 146.4 .6520 1.539A 108.7 .731 
- .4  .793 61.2 .201 1.221 139.5 398.6 ,976 1.466 96 .2  1.016 
6.77 10.14 3.25 11.80 2 /1 /2  41.2 39.8 26.8 ,494 4.322 13.1 
- . 8  .E42 92 .1  .288 .785 185.2 4 5 1 . 5  ,559 1.0110 106.2 1.219 
1.7 1.360 76.9 .402 1.099 47.5 146.0 .6580 1.541A 108.6 ,734 
- . 7  .792 80.4 .214 1.218 138.0 406.7 -958  1.478 97 .7  1.074 
6.73 10.10 3.48 12.05 2/1/2 40.9 3 1 . 5  2 1 . 1  .522 4.205 14.2 
3 .2  10.9 112.2 
-1.2 10.0 3 1 . 1  
-1 .7  - 3 6 . 9  280.6  






31.0 9 .5  
7 . 5 5  4.06 
229.6 - 2 2 . 5  
138.9 6.6 
33.6 9.4 
8.01 4 . 2 0  
3 .4  11 .7  111.6 
-1.2 10.0 31.5 
- 1 . 7  -34 .5  282.0 
33.6 1 0 . 5  101.00 
3.5 12 .0  112.4 
- 1 . 2  10.0 31.3 
- 1 . 7  -32.8 285.2 




- . 8  ,849 95.5 .e90 ,789 193.7 450.7 .560 1.0190 106.3 1.222 
1.7 1.360 76.1 .403 1.098 48.1 146.1 .6560 1.5AOA 106.6 .733 
-1.0 .791 79.2 ,231 1.216 136.5 414.7 .935 1.496 99.4 1.012 
6.14 10.11 3.81 12.40 2/1/2 41.0 2 4 . 1  26 .8  .514 4 . 3 2 0  15 .2  
HARS ARRIVAL DATE = 2446760 ( 6 JUN 19921 -- 
- . l  .828 81 .5  .337 .776 162.6 4S9.0 . I 1 4  1.037 109.4 1.211 
1.8 1.340 73.0 . * I 1  1.040 62.4 156.2 .6130 1.467A 104.9 ,695 
- . I  .791 82.6 .185 1.220 143.6 386.8 .993 1.446 9 4 . 1  1 .018  
6.00 9 .38  2.84 11.56 2/1/2 53.3 54.8 20.S ,372 5.630 13.8 
4-8480 4-6669.0 .214 265.5 -23 .9  
4-6669.0 4-8780 -402  139.1 5.7 
4-6780 4-9120 .134 27.0 10.9 
13 .14 .  7.74 4 . 9 0  
4-6490 4-6664.0 .164 253 .1  -25.2 
4-6064.8 4-8760 -356 138.4 6 . 6  
4-6760 4-9130 . I 4 0  29.5 10.0 
12.98 7.17 4 .21  
4-8500 4-8063.S . I S 2  241.1 - 2 4 . 3  
4-8863.5 4-8760 -343 138.3 7.0 
4-8780 4-9140 -149 32.2 9.6 
12.98 7.22 4 . 0 7  
4-6510 4-8663.7 ,162 232.4 -22 .3  
4-8663.7 4-8760 ,344 138.3 6 . 9  
4-8760 4-9150 ,162 35 .2  9.5 
13.35 7.59 4.18 
3.3 9 . 5  116.8 
- . 9  8 .4  2s.4 
-1.8 -40.5 e87.6 
37.s 10.8 94.10 
- . 5  
1 .8  - .4 
5.81 - .6 
1.8 
- . 1  
5.78 
- . 6  
1.8 
- .9  
5.76 
- . 6  
1 .e 
-1 .2  
5.80 -.* 
1.8 
- 1 . 5  
5.88 
,834 87.5 ,301 ,780 174.1 454.3 .145 1.014 107 .1  1.215 3.3 10.1 114.S 
1.347 75.6 ,393 1.058 53.7 154 .2  .6420 1.474A 104.8 .701 -1.1 8.5 27.5 
.790 82.1 ,193 1.218 142.4 395 .1  .983 1.453 95 .1  1.075 -1.1 - 3 7 . 2  285.3 
9.19 2.96 11.71 2/1/2 51.3 43.6 24 .0  ,476 4.809 13.2 35 .0  9.8 98.20 
.e40 91.5 -290  ,783 183.8 452.3 .556 1.0100 106.4 1.217 3.4 1 l . S  113.4 
1.349 76.3 ,389 1.063 5 1 . 1  153.6 .6500 1.476A 104.8 .710 -1 .2  8 . 5  28 .1  
.789 81.3 .204 1.216 140.9 403.2 ,967 1.464 96 .9  1.073 - 1 . 6  -34.6 2 8 6 . 0  
9.14 3.15 11.92 2/1/2 50.8 34.7 25 .0  a 5 1 2  4 .626 14 .1  34 .2  10.4 99.40 
.847 95.0 a292 ,787 192.4 451.4 
1.348 76.3 .389 1.062 51.4 113.1 
.788 83.3 .219 1.213.139.2 411 .1  
9.14 3 .40  12.20 2 /1 /2  50.9 27.5 
3 . 5  11.9 114 .0  
-1.6 - 5 2 , s  280.5 
34.3 11 .5  99.30 
3.5 11.8 115.0 
- 1 . 1  8 . 5  27.6 
- 1 . 7  -30 .0  292 .3  
35.0 12.8 98.40 
3 . 6  11.3 118.4 
-1.0 8 .1  26 .9  
- 1 . 7  - 2 8 . 9  296.9 
36 .3  1 4 . 1  91.20 
- 1 . 2  6 . 5  2e.o 
.558  1.0170 i 0 6 . 4  1.220 
.6490 1.476A '04.8 a710 
,948 1.479 98 .1  1.071 
24.4 .509 4 . 1 2 1  1 5 . 1  
.S55 1.0310 106.8 1.224 
.6430 1.414A 104.8 a708 
,922 1.498 100.3 1.069 
22.9 ,481 5.039 18.0 
.549 1.0130 107.5 1.229 
.6330 1.47lA 104.8 a704 
.888 1 . 5 2 5  102.4 1.068 
20 .6  .439 5.197 16.8 
JUN 1992) 
4-8520 4-6664.6 ,184 228.2 
4-8664.6 4-8780 .354 138.4 
4-6160 4-9160 ,176 38.2 
14.03 8.23 
4-6666.e 4-8780 .370 136.6 
4-6780 4-9170 . Z O O  41 .2  
15.04 9 .18  
4-0530 4-8666.2 . 2 i s  221.8 
-20 .6  
6 . 7  
9 . 8  
4 .47  
- 1 9 . 6  
6 . 3  . 10 .2  
4 . 9 1  
,851 98 .2  ,300 ,793 200.2 451.0 
1.347 7 5 . 7  .392 1.059 53.3 154.1 
.787 18.9 .238 1.210 137.4 418.9 
9.18 3.76 12.60 2/1/2 51.3 21.4 
.866 101.3 -314 .e01 207.4 450.9 
1.345 14.8 e398 1.052 56.5 154.8 
,785 77.2 a264 1.207 135.7 426.7 
9.24 4.27 13.15 2/1/2 51.9 16 .e  
- MARS ARRIVAL DATE 2448790 (16 
.2  
1 .9  
- . 1  
5.48 
3 . 5  9.3 122.9 4-8480 4-8672.4 .e38 270.1 -22 .6  
4-6672.4 4-6790 .427 140.6 5 . 5  
4-6790 4-9120 .123 26.7 10.8 
13.40 7.91 5 .28  
.825 79.5 ,357 .773 119.8 461.6 .497 1.048 110.6 1 .209  
1.529 71.5 .415 1.010 68 .6  163.3 .5910 1.429A 101.2 .672 -.I 6.6  20.1 
,788 83.4 .181 1.217 146.9 383.8 .997 1.438 9 3 . 6  1.077 -1 .8 - 4 0 . 7  295.3 



















.170 257 .1  -24 .6  
.363 138.9 8.8 
.126 29.5 9 . 7  
.154 244.7 -24 .1  
,546 158 .6  7.3 
,135 32.6 9 . 2  
12.06 6.96 4 .09  
12.19 r.01 4 .28  
- .4 
1.9 




- . 7  
5 . 1 1  
- . I  
1 . 9  
-1 .0 
5 .10  
- . 4  
1.9 
-1  .2  







. I 8 6  
8.49 






, 1 8 3  













97 .8  
7 5 . 5  
60 .1  
3 .35  
-308 , 7 7 7  172.4 
,388 1.035 56.9 
,187 1.216 145.7 
























23 .4  














1.453 9 6 . 3  


















- 1  .o 
-1 .6 
S8.4 
3 .4  
-1.1 
-1 .6  
35.4 
5 . 4  
-1 .1 
- 1 . 5  
31.3 
3.1 
-1 .1  
- 1 . 5  
86 .0  
10.6 116.6 
6 . 7  23.2 
- 5 7 . 3  269.8 
9 .7  90.70 
,293 ,781 162.3 
.382 1.041 53.7 
.19?  1 .214  144.1 
-293  ,785 191.1 
.381 1.041 53 .1  
.209 1.211 142.3 
2.06 2 /1 /2  61.5 
1.81 211/2 6 i . s  
21.3 1 1 5 . 3  
6 .7 24.0 
-34 .1  289 .6  
10.0 98.JD 
11.1 115.7 
6 . 7  24.0 
-32 .2  291.6 
11.0 96 .40  
4-8S10 
4-0664.9 
4 -0790  
.160 235 .2  -22 .3  
.346 138 .6  7.3 
,146 35.9 9 . 2  
1 2 . 3 6  7.24 4.17 
1.015D 106 .1  
1.439A 101 .4  
1.465 97.8 
,104  5 . 0 0 7  
4 - 6 5 2 0  
4-6661 .8 
4-8790 
.181 250.3 -20 .6  
,354 136.8 1.0 
.159 39.4 9 . 6  
12.92 1.78 4 . 4 3  
.so0 .791 199.0 
,585 1.038 55.2 
.226 1.208 140.4 






6.1 2 3 . 6  
- 3 0 . 2  295.1 
12.e 97.70 
4-t)130 4-8667.3 ,211 229.4 -19 .5  - . 3  .863 100.'9 ,314 ,798 206.3 4S1.5 ,548 1.0490 107.5 1 . 2 2 1  ' 3 .5  11 .2  119.8 . S I 0  
6-8667.8 4-6190 .370 139.0 (1.6 1.9 1.338 74.6 .391 1.032 58 .3  161.1 .a290 1.436.4 1Ol.S ~ 6 8 6  -1.0 6 . 1  2 Z . 9  .e39 
4-0790 4-9170 , 1 7 8  4 2 . 9  10.2 -1.5 ,782 78 .6  .2A8 1.205 136.4 4 2 3 . 1  .PO6 1.503 101 .2  1.067 - 1 . 6  - 2 6 . 4  L99.4 . E l 8  
13.81 8 .61  4.86 5 . 2 0  8.59 3 . 7 5  12.84 2 / 1 / 2  62.6 18.2 19.5 ,439 3 . 8 9 0  16.2 S 7 . 3  1 1 . 3  94 .00  1 . 1 4 9  
4 - 0 5 4 0  4 - 6 6 6 9 . 8  2 4 8  2 3 1 . 5  
4-0669.3 4-8790 .392 139 .6  
4-0790 4-9180 .202 46.3 
15.07 9.77 
-. . -  - - . . 
4-8490 4-6666.6 .17@ 261.3 
4-6660.6 4-8800 .a72 140.3 
4-6600 A-9130 . l l 8  28.4 
11.14 6 .93  
- 1 9 . 1  - . 1  
6.1 1 .9  
11 .0  - 1 . 7  
5 . 4 5  5.30 
- __-_ 
-23 .9  - .2  
6.9 2.0 
8 . 9  -.4 
4.39 4.82 
.676 104.1 .332 .a09 212.9 1 5 1 . 5  , 5 4 0  1.0160 108 .5  1.235 
1 . 3 5 4  73.4 .399 1.024 62.3 162.0 .615C 1 .433A 101.3 . 6 0 2  
.781 76.6 .277 1.201 136.5 430 .8  .E69 1 . 5 3 3  103 .5  1.066 
8.69 4 . 3 2  1 3 . 1 7  2 /1 /2  63.5 1 3 . 5  16.9 ,392 6.620 16.7 
- MARS ARRIVAL DATE s 2446000 ( 2 6  JUN 199e1 -- - 
,829 81 .7  .313 .175 170.5 456.8 .532 1.018 107.9 1.211 
1.333 7 4 . 4  .387 1.021 59.7 166.6 .6260 1.417A 98 .2  ,676 
-783 83 .1  .183 1.214 149.4 389.6 .992 1.431 94.5 1.074 
8.20 2.S4 11.18 2 /1 /2  73.1 50.4 20 .9  .414 5 . 5 0 1  13.1 
5 . 4  10.3 123.1 .SOL 
- . 9  6 .7 21.8 .La) 
-1 .7  - 2 6 . 6  501.3 . t 3 7  
3 9 . 2  14.4 95.tO C . 8 8 0  
3 . 1  
-1.0 




- 1 . 5  
37.0 
1 0 . 4  119.4 . a r e  
4 . 9  16 .6  ,223 
- 3 7 , l  293.9 - 1 1 3  
9 . t  95 .50  1 . 9 5 3  
11.2 117.3 r l l l  
4 .9  19 .6  ,219 
- 3 4 . 1  292.9 .I30 
9.4 97.50 L.027 
4-6500 4-6666.5 .156 248.5 -23 .9  - .4  ,836 90.3 .296 .?79 180.8 454.1 ,548 1.0090 106.8 1.214 
4-6666.) 4-8800 .351 139.7 7.5 2.0 1,336 75.6 .379 1.029 5 S . S  165.9 ,6390 1.419A 98 .3  .681 
4-8800 '-9140 a124 31.8 0.4 - . 7  .782 83 .1  ,191 1.212 147.1 397.5 ,980 1.444 95.8 1.072 
11 -46  6 . 1 8  4 . 1 1  4.12 8.11 2.64 11.14 2/1/2 12 .5  40.3 22.4 e489 5 .143  13 .4  
-22.3 - . 4  ,842 94.0 .E94 .783 189.7 452.8 
7.6 2.0 1.337 7 5 . 7  .378 1.030 5 5 . 0  165.8 
8 . 5  -1.0 .781 82.2 .e02 1.209 145.9 405.e 













S 5 . 6  
6 .96 
.553  1.0130 108.6 
,6410 1 .4191  98.3 
.965 1 , 4 5 4  91.2 
e2.3 ,497 1.178 
. I 5 1  1.0250 108.9 
.e360 1.418A 98.3 
,941 1.467 9 8 . 7  
c1.1 .477 5.47c 





.Si40 l .415A 
,888 1 .511  
16.8 .394 




1 4 . 1  
3.4 1l.S 117.4 -348 
-1.1 4 . 9  19.7 .218 
-1.4 - 3 1 . 7  294.4 . I S 0  
80.9 10.1 97.8D C.078 
4-6510 










4-91 7 0  
, 110  
.355 


































-.3 .E51 97.3 .300 ,788 197.8 4 
2.0 1.336 75.3 .360 1.027 56.4 1 
-1.2 .779 81.2 .216 1.206 143.0 4 
- .2  .861 100.5 ,313 .196 205.1 4 
e.0  1.334 74.5 ,386 1.029 S9.C 1 
-1.4 .178 79.8 .e35 1.203 141.0 4 
4.80 8.19 3.33 12.62 C / l / 2  73.3 
.O .e73 103.0 .331 .008 211.0 4 
2.0 1.331 73.4 .395 1.014 63.1 1 
-1.1 .776 70.1 ,260 1.199 139.4 4 
4 .91 8.29 3.70 13.14 C f l f t  14.3 - UARI ARRIVAL OAT€ = 1440010 
4.73 8.12 3 . o ~  se.23 2/1/2 72.8 
2.3 
















3.5 11.5 118.9 .555 
-1 .4 -C9.6  t97 .5  .174 
31.5 11.1 97.30 C.134 





















3.1 11.0 121.8 .570 
-1.0 4 . 0  l e .?  . Z Z D  
-1.4 -L?.7 301.7 .COS 











3.4 10.C lC4.8 e391 
-.e 1.0 17.7 . r 2 r  
- 1 . 5  -c5.0 3oe.s .E37 
40.0 13.0 98.10 L.343 
- 
4-0490 4-8811.1 ,189 C66.O -C3.O . I  .@ET 84.5 .3C3 .7?3 160.2 458.3 .St3 1.0CC 108.5 $.LOO 8.4 10.3 1CC.5 e384 
4-8071.1 4-6810 .304 14C.4 6.6 t.0 1.330 73.7 .391 1.013 82.3 171.7 . O i l 0  1.4091 05.3 .e85 - .8  8 .4  14.1 . E l 0  
4-0010 4-9130 . l l O  28.1 7.8 - . 5  ,770 84.5 ,180 1 .L lS  153.4 38?.4 .OS5 L.45C 94 .1  1.074 -1.5 -80.0 CB7.3 .$OS 
ii.6~ 6.94 4.54 4.60 8.07 2.40 ii.55 L/VL 04.3 53.1 c0.0 ,407 s . m  i3.r 41.0 0.1 04.30 i.080 
2 54 
STOPOVER TlWE : 0 C A Y S  1993 OUTBOUND SWINGBY WIS310N CURATION : 640 O A Y S  
WARS ARRIVAL CATE : 2448810  
--. 
LAUNCH 3UNG8f SPEECI 
SUNGBY ARRIVE SPEED3 
DEPART RETURN OPEECS 
PROP 
_ _  
R A l  -CECLl I 1 
R A 3  OECL3 t 3 
R1.5 OECLS I 5 
252.7 -23.5 - .2 
-*ERo-a VL _-Cvr- 
141.5 7 .7  2.1 
29.9 7 . 1  -.I 
6.63 4 . 1 5  4.53 
THETZ 
T H E T I  
THE16 
SUN R 





PER I H 
PERIH 
._ KAPPA - 
. 5 4 4  
.6350 
.985 


















u 2  
v 4  






i . o r i  
I 2  
1 4  




- 1 . 4  







- 3 3 . 8  
8 .8  
6 JUL 1992 
R A e  SPCECO 
R A 4  SPEEC4 
R A 6  SPEEC6 
E T A  P E R I C  
119.6 .356 
1 5 . 5  .e12 
29s.e .12. 
98.90 2.028 
-. . .- - 
4-8500 4-8668.2 ,159 
4-8668.2 4-8810 .356 
4-8810 4-9140 . 1 1 4  
11.16 
4 -8510  4-8667.7 . i s 9  241.8 -22 .2  - .2 .a40 93.4 .296 .reo 188.3 453.6 .sso i . o i i c  106.7 1 . 2 1 5  3.4 11.4 119.4 . 3 5 0  
4-8667.7 4-8810 .3so 1 4 1 . 3  7.9 2 .1  1.335 75.6 .srr 1.025 55.9 170.6 . 6 m o  i . 4 1 0 ~  9 5 . 6  .e74 -1.1 3 .2  i 5 . r  .e10 
4-8810 4-9150 .121 34 .1  7.3 -1.0 ,776 83.2 .197 1.208 149.8 402.9 ,971 1.446 9 6 . 7  1 .069  - 1 . 3  -31 .1  296.8 - 1 4 3  
11.25 6.74 4 . 1 5  4 .51  7.90 2.59 11.87 2/1/2 83.0 34.2 21.9 .490 5 . 2 5 5  13.4 38.8 9 . 1  97.5C 2.085 
4-8520 4-8668.5 -176  235.3 -20.6 - .2 .e48 96.8 .301 .786 196.1 453.0 -549  1.0220 107.0 1.218 3.4 11.3 120.6 3 5 8  
4-8668.3 4-8810 ,356 141.5 7 . 7  2 .1  1.334 75 .2  .3r9 1.023 5 7 . 0  170.8 .63sc 1.410~ 95.5 .672 -1.0 3.2 11.4 . L I Z  
4-8810 4-9160 .130 38.7 8.0 - 1 . 2  .7r5 82.2 .zag i . 2 0 5  1 4 7 . 5  410.2 .9s3 1.457 98 .1  1.061 -1 .3  -28.9 ~ 9 9 . 8  .i65 
11.66 7.12 4 . 3 6  4 . 5 3  7.93 2.76 12.12 z / i / z  83.2 27.4 20.9 .474 s . 5 1 ~  13.9 39.4 9 . 9  97.10 2 . 1 4 ~  
4-8530 4-8669.8 e203 233.2 -19.4 - . I  .E58 100.0 ,313 .793 203.8 452.8 ,545 1.0400 101.6 1.223 3.4 10.8 122.9 ,370 
4-8669.6 4-8810 . 3 7 0  141.9 7.2 2.1 1.332 74.5 .385 1.018 59.6 171.2 .6270 1.409A 95.4 .669 - .9  3.3 1 4 . 8  a214 
4-0810 4-9170 . I 4 2  43.4 9 . 0  -1.4 .173 81.0 .225 1.201 145 .2  417.4 .930 1.472 9 9 . 6  1 .066  -1.2 -26.9 3 0 3 . 6  . I 9 1  
$2 .35  7 . 7 4  4 .74 4.61 8.00  3 . 0 0 1 2 . 4 5 2 / 1 / 2  83.7 21.7 19.1 .mo 6.010 14 .2  40.1 10.6 % 6 . 3 0 ~ . z i e  
4-8540 4 - 8 6 r i . 6  .239 234.4 -18.9 . i  .or0 103.2 . n o  .eo2 210.6 452.7 .538 i . 0 6 7 0  108.5 1.228 3.3 10.0 i z 6 . i  . ~ O J  
4-8671.8 4-8810 ,390 142.6 6 .7  2.0 1.329 73.4 .393 1.011 63 .2  1 7 1 . 8  .6140 1.408A 9 5 . 2  .664 - . 8  3.4 13.9 .219 
4-8815 4-9180 -159  48.2 10.3 -1 .6  , 7 7 1  79.5 .247 1.197 142 .7  424 .5  .902 1.493 101.4 1.06s -1.3 -25 .0  308.3 . 2 2 i  
13.35 8.63 5.29 4 .71  8.10 3.35 12.89 2/1/2 84 .5  16 .8  16 .6  .396 6.909 14 .2  42.7 11 .4  9 5 . 2 0  2 .341  
4-0550 4-8674.0 .e80 238.0 -18.9 .4 ,885 106.3 .352 . a i 6  286.7 452.1 .528 i . i o 3 0  109.7 1.236 3.1 8 . 8  1 ~ 0 . 0  .ai6 
14.11 9.85 6.00 4.01 8.21 3.84 15.49 2/1/2 8 5 . 5  12.3 13.8 .34e 6 . 3 3 7  13.8 45.3 11 .5  94.00 c .554  
4-8614.0 4-8810 a 4 1 6  143.6 6 . 1  2.0 1.325 72.0 ,405 1.002 67.8 172.5 .5960 1 .40TA 95.0 ~ 6 5 7  - .7  3.5 12.6 -22s 




- . 5  
.O 
2.2 
- . 8  
4.11 
- . I  
2.2 
-1.0 
4 - 4 0  
4.75 
- MARS ARRIVAL DATE = 2448820 (16 J 
-824 82.9 .336 .770 16S.4 460.4 
1.527 72.7 -399 1.007 65.4 176.0 
8.13 2.31 i 1 . 5 2  2/1/2 94.3 5 5 . 3  
.7 r3  85.4 . i 7 8  1.213 157.9 385.7 
.a31 88.7 .sos . r74  177.1 456.2 
1.333 74.9 .se i  1.021 s8.i  2 7 5 . 0  
. n 2  84.9 . l e 4  1.211 856.2 393.6 
7.90 2 .37  11.64 2/ i /2  93.0 4 4 . 5  
1.334 75.4 -378 1.024 56.4 174.8 
.ni 84.2 -193 1.208 1 5 4 . 1  401.0 
.838 92.8 -298 .778 186.6 454.5 
7.85 2 .45  11.81 2/1/2 92.7 35 .9  
IUL 1992) - 
. 5 l l  1.028 
.6060 1.409A 
.99r  2.429 
19 .1  .3?2 
.538 1.010 
.6320 1.410A 
-988  1.434 
21.6 .458 





9 2 . 6  
93.8 
6.022 
93 .1  
9 5 . 0  
5.341 
106.9 



















- . 7  




-1 .3  






10.1 126.3 .402 
2.3 10.4 .e20 
-36.0 300.1 . I O 6  
10.6 92.00 1.867 
1 0 . 9  122.S .a62 
2.0 12.0 . P i 1  
-32.8 298.0 - 1 2 0  
8 . 3  96.30 1.988 
I l . 2  121.5 . S 5 3  
1.9 12.4 .EO8 
6 . 2  97.30 2.052 
-30.2 208.8 . i ~ r  
4-8490 4-8674.1 .206 271.2 -21.9 
5 i . a ~  7 . 1 0  4 .79  
4-8500 4-eiro.c . i 6 4  257.4 -22.9- 
4-86ro.c 4-8620 .36z 143.8 7 .7  
4-8674.1 4-8820 .402 145.3 6.5 
4-8820 4-9130 . lo5 22.8 5.7 
4-8820 4-9140 s i 0 8  26.9 5.3 
91.09 6.57 4 .21  
4 - 8 S l O  4-8669.3 .159 245.6 -22.1 
4-8669.5 4-8820 -353  143.5 8.1 
4-8820 4-9150 e 1 1 3  31.5 5 . 6  
11 .06  6.60 4 .15  
4-6520 4 - 8 6 6 9 . l  .in 238.3 -20.5 - . I  .e46 96 .3  .so2 , 7 8 3  195.0 453.8 .547 1.0190 107.1 1.216 3.4 t i . $  1 ~ 2 . 1  .3s7 
11.39 6.90 4.33 4.48 7.88 2 . ~ 7  ie .03 211/2 92.8 28.9 2i.o . 4 7 i  s .479 13.1 41.6 0.7 91.10 c.100 
4-8669.7 4-8820 .357 143.6 7 . 9  2 .2  1.334 75 .2  .379 1.022 57.2 174.9 .6350 1.410A 93 .1  .667 -1.0 2.0 12.2 .e09 

















8 .22  
239.4 






4 . 8 9  
-18 .8  
6.9 
9.3 
5 .21  
-16.7 









-1 .6  
4.68 






















. I 6 7  
8 .00  





. r e 9  
1.018 
1 .zoo 
2 / 1 / 2  
1.012 
1.196 











, 7 7 1  
1 .021 
1.211 






.6270 1 .41OA 





1 7 . 0  .398 
107.6 1.220 
9 3 . 0  -684 
9 9 . 0  1.066 
5.955 13.2 
3.4 10 .7  




-.8 2 .2  
-1.1 -24 .1  
44.8 9.8 




1 2 4 . 7  ,370  
1 1 . 7  ,212 
305.2 ,181 
06.40 2.180 
127.8 . 3 8 ~  


















8 ARRIVAL 01 
80.2 ,360 
86.4 $177 
2.28 11 .51  
81.7 ,311 
74.5 e386 
8 5 . 9  ,183 
2.31 11.61 
80.7 .e37 








2448830 126 J 
161.6 463.4 









9 2 . 8  .659 
100.7 1.064 
6.7¶0 13.0 
109 .6  1.233 
92 .5  .6S2 
102.5 1.063 
8.044 12.2 
. I 2 7  1.0950 
.S980 1 .4091  
.e82 1.502 
14 .3  A 5 1  




IUL 1902) - 
.490 1.041 









4-8678.4 .237 e77.7 
4-8630 .433 149.5 
4-9130 . l o 3  18.6 
4-8872.5 ,170 262.6 
4-9140 . lo5 22.9 
11.21 8.61 
4-8671.1 -180 2 5 0 . 1  
4-9150 .lo8 2 t . 8  
11.0s 8.53 
1 2 . 5 1  7 . 5 4  
4-8830 : 3 r i  148.5 
8-8830 .ssr 146.0 
-20.2 
5.0 
3 . 5  






8 .2  
3 . 1  
4 . 1 8  
. 9  
2 .0  
-.e 
5 . 0 2  
.2  
2 .2  




8 .430  15.0 
107.8 1.208 
9 0 . 8  ~ 6 5 0  
94.8 1.071 
5.383 12.4 
93 .6  1.014 
,433 
- 2 3 1  
.104 
1.741 
3.8 9 .9  131.7 
-1.4 -35 .0  302.0 
4 8 . 1  12.6 00.40 
3.4 10.7 125.1 
-.6 1.4 0.4 
44.5 6.1 05.60 
3.4 11.1 123.9 
- . 9  1 .2  9 .9  
-1.1 -LS.C 300.C 
- . s  2.0 1.5 
-1.2 -8i.8 2oo.r 
43.7 7 . 4  9r.0~ 
, 5 3 1  1.011 






-18.6 .I .e77 105.3 .348 .806 214.1 4 5 4 . 1  .526 1.0870 109.6 1.230 3 .0  8.5 133.3 -4lC 
6.4 2.1 1.327 72.3 .404 1.008 66.6 179.6 .6OlD 1 . 4 1 5 A  90.3 .649 -,6 1.8 8 . i  .CZS 
5 .79  4.87 8 .26  3.05 13.02 2/1/2 102.7 14.8 15.0 .355 7.662 10.9 49.6 1.9 9 4 . W  C L . J O I  
10.0 -1.7 .7s8 80.1 . Z ~ O  1.191 147.6 426.6 .a94 1.489 101.0 1.063 -.P - c i . t  316.2 .CLS 
-18.7 1.0 .e94 108.1 ,373 .e22 219.1 454.1 . s i1  1.1290 ~ 1 0 . 0  1.240 2.7 1.1 1 3 1 . r  .*IC 
5.6 z.0 i . 3 2 3  7 0 . 7  ,418 71.6 180.2 .SBOO 2.415 89.0 .64e - .4  c . 0  1 . 3  .e34 
11.9 -1.9 .756 78.3 ,277 1.186 144.7 433.3 .e56 1 . 5 1 5  103.8 1.083 -1.0 -19.1 3Cl.5 -2.5 
6.62 I . 08  8.46 3.48 15.61 2/1/2 103.4 10.7 12.0 .308 9.S72 9.0 53.0 6.3 93-10 Le043 
__c- MARS ARRIVAL DATE 2448840 I 5 AUG 199C) 
4-8550 4-8878.5 .268 240.9 
4-8876.5 4-6830 . 412  148.3 
4-8830 4-9100 ,145 52 .0  
4-8580 4-8679.C .Si3 C45.6 
4-8670.C 4-6830 ,442 149.7 






























1.74 4 .42  





2 .2  1.333 






86.4 ,320 .?E8 172.5 459.C .523 1.014 106.4 1.205 3.5 10.5 126.5 -3.C 
C.32 11.60 2/1/2 109.1 48.7 C l . 2  ,412 5 .4C5 l C . 4  47.9 0.4 9 4 ~ 7 D  1.9CC 
9 l . L  .304 . I 7 2  182. l  456.7 .53T 1.0070 107.4 l.CO8 3 .4  10.9 lC6.S . S O 2  
t . 3 4  11.7S L / l / C  101.1 37.9 11 .3  .458 5.105 11.0 48.0 0.9 90.8D 1.90I 
73.9 ,395 1.023 60.8 162.0 .622o 1.425 8 8 . 7  .654 -.I 1 . 3  7.9 .cec 
116.9 ,183 1.213 ~66.0 391.4 .wt  1.434 94 .7  i . 0 7 t  - i . i  -30.0 300.0 , 1 1 5  
73 .0  ,304 i . 030  5r.e 10i.e . m 4 0  1.4~5 89.0 . em -.s .s 0.s ,211 
06.5 . io9 1 . ~ 0 9  163.7 398.3 .goo 1.438 95.9 1.070 -.o -co.s aoi .1  . i s 1  
4-8510 4-8673.0 . l  
4-0840 4-9150 . I  
11. 
4-e6ra.o 4-6640 .: 
4-osco 4-oer3.a . I  
4-oor3.0 *-on40 ,: 
4-0040 4-0160 . I  
11 I 
11.5 -LO.S e3 ,840 95.0 6304 .777 191.5 411.8 .541 1.0130 107.3 1.111 3.4 10.0 IL0.0 ,301 
10.9 8.C L.3 1.336 7 S . l  ,384 1.030 57 .0  181.8 ,8110 1.4C5 89 0 ,650 - .9  .9 0.S ,217 
!9.1 C.3 -1.3 . I 5 8  85 .5  ,198 1.20s 181.0 40S.4 .SO6 1.444 9 7 : l  1.067' -.O -I0.0 303.0 a149 
l.G7 4.C8 4.88 8.01 1.38 11.93 C / l / L  100.1 50 ,s  L l . 9  ,460 6.L8I 11.8 49.8 8.7 9l.lD 1.904 
255 
-_ 
LAUNCH LHNC87 SPEED1 R A l  --OECLl-I -c- V 1 - P S I  i a C C E N  SHA 
8WNGBY ARRIVE EPEE03 RA3 OECL3 I 3 V 3 PSI 3 ECCEN SUA 









107 .7  
88.9 
98.3 
5 . 6 2 0  
" A R J  
v 2  
V I  





11 .6  
_ _  
I " R , " a L  LLIL a '.ea." 
5 AUC 1992 
I 2 OECL2 RA2 SPECC2 
I 4 OECL4 R A 4  SPEC04 
I 8 OECL6 RA6 8PEEC6 

















-- - _  _ _ _ _  PROP - A E R O ~ D V L  O V A  EVA - D G o ~ ~ ~ ~ ~ T _ ~ Y P E  
4-8013.9 4-8840 . 3 r i  10.3 1 . 8  2.3 1.335 74.8 ,388 1.027 
4-8040 4 -o i ro  . i i 4  35.6 4 . 1  - 1 . 5  .756 84.4 .210 1.200 
$1.16 1 . 0 4  4.57 4.72 8 . i i  2.47 12.17 2/1/2 
4-6130 4 - 8 6 7 3 7 . 1 9 2  240.9 -19 .2  .4  .e49 98.3 ,312 .783 




2 5 . 1  20.5 
- 
3 . 3  10.3 1 2 0 . 1  . s i 1  
- . 8  1 .1  8 .2  .e19 
- . 6  -24 .1  301.4 .189 
4 7 . 9 '  6.9 96.10 2.022 









.223 240.3 -18.6 
.387 150.0 1.2 
. l e 1  42.5 8.3 
12.46 7.64 5 .04  
. 5  .e60 101.6 .326 ,791 206.3 454.9 .533 1.0490 106.5 1.220 
2 .2  1.333 73.7 .395 1.022 61 .1  182.1 .6180 1.425 8 8 . 6  .653 
-1 .8 .754 8 3 . 1  .224 1.196 154.9 418.5 ,928 1.463 9 9 . 1  1.064 
4 .82  8.21 2.60 12.48 2/1/2 109.2 20.1 18.4 .401 6.243 11.0 






. 220  
2.232 
. 4  39 
,258 












1 . 8 7 0  














2 . 2 7 2  
I. roe 
, 3 8 1  
-I_ - 
- . 7  1.3 7 . 8  
- . 8  - 2 2 . 2  312.0 
49.8 6 .9  95.90 
.261 242 .1  -18.4 .8 .E73 104.7 .348 .BO1 212.6 454.9 ,524 1.0790 109.6 1.221 
.410 151 .1  6.6 2.1 1.330 72.4 .405 1.015 65.7 182.5 .6040 1.426 88.3 a647 
,132 49.8 8 .6  - 1 . 7  ,151 81.7 ,242 1.191 151.7 424.8 .902 1.419 101.2 1.083 
13.45 8.47 5 .87  4.98 8.37 2.80 12.87 2 / 1 / 2  109.6 15.7 15.9 ,358 7.238 9 .9  
2.9 8 . 5  155.2 
- .$ 1 .6  1 . 2  
- . 8  -20 .2  317.1 
52 .3  6.4 94.80 
.305 241.0 -18.5 
.439 152.5 1.8 
,.la 57.0 10 .9  
14.19 9.60 6 . 4 8  
1 .1  .E89 107.9 .370 .e16 218.3 454.9 ,514 1.1190 110 .9  1.236 
2.0 1.326 70.9 .419 1.005 70.4 183.0 ,5840 1.426 81.9 .640 
-1.9 ,749 79.8 .265 1.186 148.6 431.2 ,811 1.500 103 .0  1.062 
5.19 8 .57  3.12 13.38 2/1/2 110.1 1 1 . 1  13.0 . I 1 3  8 . 8 5 3  8 . 0  
-- HARS ARRIVAL DATE = 2448850 (1s  AUG 1992) 
2.8 8.9 139.5 
- . 3  1 . 9  6 . 6  
-.8 -18 .1  322 .5  












4-8850 4 - 9 i r o  
4-6611.2 4-8850 
4 -8540  4-8617.2 
4-8850 4-9180 






-196 274.7 -20.0 
.398 153.6 6.9 
. l o 9  14.3 - 1 . 7  
.165 Z60.5 -20.8 
.369 152.2 8.0 
. l o 9  1 9 . 1  - 1 . 2  
11.47 6.62 4.23 
.168 249.9 -20.0 
.364 1 5 2 . i  8.2 
,110 24.7 .l 
11.49 6.66 4.26 
12.08 1.02 4.63 
.8 .E21 84.7 .332 .765 169.2 461.2 . f i l l  1.018 109 .2  1.202 3 . 6  10.4 132.7 
2.2 1.334 73.2 .402 1.026 62.9 184.9 ,6130 1.439 8 6 . 7  .648 - . 5  1 .7 1 . 3  
-1 .1 ,758 88.1 ,184 1 .z is  171.5 390.9 .992 1.439 94.7 1.013 - . 9  -29 .1  300.9 
5.05 8.44 2 .39  11.60 2/1/2 115.4 47.0 20.9 .379 s . s o i  12.9 s i . 1  9 . 3  93.50 
57.7 184.4 .6320 1.438 8 7 . 2  .e54 - . I  1.2 8 . 0  
169.0 398.0 . g e l  i . ~ i  95.8  1.010 - . a  - 2 0 . 7  3 0 i . s  
180.4 4 5 7 . 9  -531  1.0070 1 0 7 . 1  1,206 3 .4  10.7 129.5 
115.0 38.4 22.6 .442 5.098 11.8 49.8 8.8 96.30 
. 5  
2.3 






















































. s 3 r  i .0100 107.5 1.209 
.6350 1.438 87.3 .655 
.968 1.445 9 6 . 9  1.068 
22.5 .453 1.131 11.4 
.S36 1.0230 107.8 1.213 
.6300 1.438 87 .1  a 6 5 4  
,952 1 .452  98 .1  1.066 
21.3 .435 5.419 11.0 
3 . 3  10.6 129.4 
-.8 1 . 1  8 . 1  
- . 7  - 2 4 . 8  304 .1  
49 .1  6 . 1  97.10 
3.3 10.2 131.0 
- . 7  1 .3  7.9 
- .6  - 2 3 . 0  307.9 
110.7 6 . 0  06.80 
3.1 9 . 3  133 .6  
- . E  1 . 5  1 . 6  
- . E  - 2 1 . 1  312.6 
52.5 5.9 96.10 
. I 8 8  244 .2  -19.0 
.372 112.4 7.9 
.112 31.1 2.0 
11.83 8.95 4 . 5 2  
,218 242.8 -18.4 .7 .E56 100.9 ,326 ,787 204.7 4 5 5 . 8  .530 1.0430 '108.5 1.217 
.381  153.0 1.3 2.2 1.335 73.8 .397 1.030 60.9 184 .1  .6210 1.438 8 6 . 9  -6SO 
. I 1 6  38.4 4 . 3  -1 .6  .747 84.5 .e21 1.196 159.7 417.3 ,932 1.460 99 .4  1.064 
12.43 1.46 4 . 9 6  4 .91  8.36 2.50 12.42 2/1/2 115.2 20.7 19.3 .402 5.956 10.3 
.e55 244.5 -18 .2  
,408 1 1 4 . 1  6.8 
,123 48 .3  7 .0  
13 .32  8 . 2 0  5.56 
.9 ,869 104.1 ,344 ,797 211.1 155.7 .523 1.0710 109.5 1.224 
261 1.332 72.6 ,407 1.023 64 .6  185.0 .6Om 1.439 8 6 . 6  a64S 
- 1 . 7  .741 8 3 . 0  ,237 1 .191  156.2 423 .5  ,909 1.473 100.8 1.083 
5.12 8 .51  2.64 12.77 2/1/i? 111.5 16.4 16.9 .361 8.815 9.2 
e.9 8.2 137.1 
- .4  1 .9 7.2 
- . 6  -19.2 517.8 
14.9 5.2 95.20 
2.8 6 .8  141.4 
- . 3  2.2  6.7 
- .6  -17 .1  323.3 
5 8 . 0  3 . 8  94.10 
.298 248.5 -18.4 1 .3  .a84 107.3 ,367 ,810 216.8 4 5 5 . 6  .513 1.1080 110.8 1.232 
.436 155.9 5.9 2 .0  1.329 71.2 .420 1.014 69 .2  185.4 .5890 1.440 8 8 . 1  ,639 
.135 5 4 . 5  9 .7 -1.8 ,742 81.3 ,251 1.185 152.7 429.4 .880 1.490 102.5 1.062 
14.53 9.20 6.34 5.33 8.71 2 .86  13.22 2/1/2 111.8 12.5 14.1 2311 8.113 7.3 
HARE ARRIVAL DATE = 2448860 (25 AUG 1992) 
,352 .760 165.2 463.9 
.4 lT  1.027 66.5 187.5 
,167 1.219 177.2 390.6 
1.61 2/1/2 120.6 46.9 
.315 ,768 177.8 459.4 
.396 1.041 58.4 186.9 
-192 k 2 1 5  174.6 397.7 
1.14 2 /1 /2  120.B 38.4 
.492 1.028 110.5 1.198 3.8 10.2 138 .1  -424  
.5990 1 , 4 5 5  8 4 . 1  ,640 - . 2  2 . 7  7.6 .248 
.992 1.447 9 4 . 7  .074 - . 7  -27.2 300.5 . I 1 8  
20.3 .334 5.684 14.1 56.5 11.4 9 1 . 5 0  1 . 5 6 4  
4-8500 4-8662.6 .e22 282.0 -18.2 1 .3  ,818 82 .2  
4-8882.0 4-8660 ,424 158 .1  6.1 2 .1  1.333 11.9 
12.96 7.54 5 . 0 2  8.42 8.80  2.52 
4-8060 4-9140 . i i r  1 0 . 7  - 3 . 8  -1.2 . 7 5 i  89.4 
,524 1.007 108.2 
,8290 1.453 8 5 . 5  
,981 1,448 95.8 












. o e r  
3.5 
- . 6  
- . 6  
53.2 
3.3 
- . 7  
-.I 
52.8 
3 . 2  
- . e  
-.I 
53.6 
10 .6  132.8 . 3 r r  
1 . 9  8.3 ,254  
-25 .1  301.4 ,131  
7.1 95.80 1.108 
4-8510 4-8671.8 ,171 266.6 -19 .9  . 7  .e25 89.0 
4-8860 4-9150 .115 15.1 -3 .2  -1.4 ,748 88.7 
11.86 6 . 8 0  4 . 3 0  5.08 8.47 2 .49  
4-8671 .8  4-6860 .57r  115.8 7 . 1  2.2 1.339 74.4 
4 - 8 5 2 0  4-8678.9 -168  254.6 -19.6 , 8  .a33 93 .3  
4-8660 4-9160 ,114 20.4 -1 .9  - 1 . 5  ,748 87 .9  
1 1 . 1 5  6.73 4.26 5.02 8 . 4 1  2 .41  
4-86r6.0 4-8860 .see 155.4 8 . 1  2.3 1.340 74.9 
.309 ,770 187.4 457.7 .532 1.0080 107.7 
.392 1.044 56.7 186.8 .6340 1.453 85 .6  
.199 1.209 171.5 404.2 ,969 1 .450  9 6 . 9  
1.92 2 /1 /2  120.2 31 .8  23 .1  ,444 4.995 
1 0 . 5  132.1 ,368 
1 .7  6 . 5  .232 
-23 .4  304.2 .14'1 
5 . 9  96.90 t . 7 r 2  
.164 247.8 
-113  26.6 
11.99 6.94 
.3 r3  i s s . 6  
-18.8 - 7  
-.l -1.6 
4 . 4 1  S.06 
1.9 2 .3  
.E42 
1.340 
. 7 4 4  
8 . 4 4  











8 -81  
96.9 ,313 ,775 
74.8 .394 1.042 
88 .9  ,208 1.204 































428 .1  
13.2 
.532 1.0180 107.9 
,6310 1 . 4 5 5  8 5 . 6  
.953 1.454 98 .1  
22.1 .432 5.218 
10.0 133.4 ,173 
1.8 8 . 4  ,233 
- 2 1 . 8  308.1 . I 6 5  
5.4 96.90 1.823 




4-8860 4 - 0 t 9 0  
4-8560 4-8683.4 
4 -8683 .4  4-6860 
4-6660 4-9200 
4 - 6 6 r 8 . 8  4-6860 
. e l 3  2 4 5 . 5  - 1 8 . 2  - 8  
.386 156.2 7.3 2.2 
-11s 33.8 2 .3  -1 .7  
.248  246.6 -18 .0  1 . 1  
. l l 9  42.0 5 .2  - 1 . 1  
13.29 8 . 0 0  5 . 4 5  1 .29 
i t . 5 1  1.36 4 . 8 8  5 . 1 5  
. *or  151.2 8.7 2 . 1  
100.3 ,325 . I 8 2  
73.9 .400 1.038 
85.8 ,220 1.198 
' 2.48 12.30 2 / 1 / 2  
103.5 -342 .792 
72.8 ,409 1.032 
84.4 .234 1.192 
2.55 12.11 2 /1 /2  
,528 1.0510 108.5 1.214 3 . 1  9 . 2  135.8 ,386 
,6230 1.454 85.3 .a48 -.I 2 . 1  8 .1  , 2 5 1  
-935 1.461 99.3 1.065 - . 4  - 2 0 . 1  312.9 ,186 
20.3 ,403 5.674 9 . 8  15 .3  5.1 98.30 1.802 
.6lOD 1.454 8 1 . 0  .644 - , 4  2 .4 7 . 6  -242  
.913 1.410 100.6 1.063 - . 4  - 1 8 . 2  310.2 e 2 0 9  
18.0 .364 6.409 -8.6 57.6 4 . 4  91.40 1 . 9 6 1  
,511 1.0980 1 1 0 . 1  1 .228  2 . 5  6.7 145.3 e433 
,5930 1.456 8 4 . 5  ,638 - . 2  2 .8  1 .5  . 2 S O  
.E81 1.484 102 .1  1.062 - . 4  - 1 6 . 2  323.9 ,235 
15 .2  .321 7.558 S . 9  80.7 2.8 0 4 . 4 0  2 . 1 0 3  
,521 i . 0 6 3 0  109.5 1.220 2 . 0  0 . 0  i 3 9 . e  . 4 o r  
.e90 2 5 0 . 1  
.433 158 .6  
-126  50.9 
14 .31  8.89 
108.7 .364 .BO5 
71.4 .421 1.024 
82.8 .e52 1.188 
2 .70  13.11 e /1 /2  
-18 .1  1 . 4  
5 .9 L . 0  
6 .2  -1 .8  
6.19 5.49 
._____- 
.181 273.1 -18.8 
-388 159.7 7.2 
. l Z S  12.0 -4 .9  
12.41 7.09 4.42 
.169 280.2 - 1 9 . 1  
.373 159.0 7.9 
.122 1 6 . 1  - 5 . 6  
12.12 6.88 4.21 
 WAR8 ARRIVAL DATE I 2448870 ( 4 3EP 19923 -- - 
1.0 ,822 87 .6  .a24 .762 174.9 461.0 .515 1.009 1 0 8 . 1  1.200 
2.2 1.341 73.9 ,404 1.048 59.4 189.2 .6240 1 . 4 7 1  8 3 . 9  -646  
-1 .6  .143 9 0 . 1  .196 1.219 180.4 397.8 .981 1.4580 95.9 1.073 
5.34 8 .12  2.67 11.17 2/1/2 124.7 38.1 23.0 .399 5.007 12.0 
.8 .e30 92 .3  . S i 2  ,767 185.1 418.9 . 5 2 7 '  1.0060 108.0 1.203 
2.3 1.343 74.7 ,391  1.052 56.7 189.0 ,6340 1.410 8 4 . 1  .649 
-1 .6  ,740 89.3 .2O2 1.213 117.1 404.1 .968 1.459 9 7 . 0  1.070 
5.23 8.62 2.81 11.93 2/1/2 124.6 31.6 23.7 .432 4.869 11.1 
.8 .a38 96.1 ,314 -712  193.6 458.0 .529 1.0140 108.0 1.207 
2.2 1.342 74.6 ,398 1.051 5 7 . 1  189.0 .6330 1.410 8 4 . 1  a649 
5 .2s  8 .63  2.56 12.14 2/1/2 124.6 28.2 23.0 ,428 S.025 10.4 
-1.7 - 1 3 1  08.3 .210 1.207 173.6 410.1 .9s3 1.460 98 .1  1.068 
_ .  
3.5 10 .4  136.6 -388 
- . 4  3 . 0  9.3 .241 
- . 3  - 2 3 . 3  300.9 - 1 3 3  






4-8619.1 4-8oro  
4-8580 4-8619.3 
4-86r9.3 6-8810 
4-88ro  4 - 9 i r o  
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4-8680.6 4-8870 






3.3 10 .3  135.1 , 3 1 3  -.I 2 . 1  9 . 1  .era  
- . 3  - 2 1 . 9  303.9 .149 
56.1 6.0 9 6 . 7 0  1.612 
3.2 9 .9  135.9 . 3 7 5  
- . J  2 .7  9.5 - 2 4 1  
- . 3  -20.5 308.1 -166  
56.7 5 . 2  98.90 8.722 
3.0 9.0 138.1 .386 
- .4  2.9 9.S -244  
- .2  - 1 9 . 0  313.0 .165 
I 8 . L  4 . 1  96.30 1.773 
,181 251.9 -18.5 
.119 22.5 -1.8 
12.24 7.00 4.43 
.e07 248.1 - 1 8 . 0  
,386 119.8 7.3 
a l l 8  29.3 .6  
12.66 I . 33  4 . 8 0  
. 3 n  i s 9 . i  1.8  
1.0 .e48 99.1 .325 .778 201.1 437.5 .526 1.0310 108.6 1 .211  
-1.7 .734 87.2 .22O 1.200 169.8 41J.O .938 1.465 9 9 . 2  1.066 
9.33 8.71 2.53 12.38 P/1/2 124.7 21.5 21.3 -105 5.405 9.5 
2.2 1.341 74.0 .403 1.048 59.1 i e 9 . e  ,6250 1.411 83.9 .e47 
.242 248.9 -17.8 
,405 160.5 6.6 
.116 57.3 3.4 
19.34 1.88 s.54 
.PES 251.9 -17.9 
.433 161>8 1.9 
.12L 46.4 6.5 
9 4 . 5 i  o.66 e.os 
1.2 .860 
2.1 1.339 
-1 .6  .731 
9.46 8.84 




















2 .6 -  1.9 $41.3 .dog 
- . 3  3.8 0 . 1  a 2 4 9  
-.E -17.L 318.4 .PO7 
60.4 3 .9  98 .70  L.843 
L.4 6 .5  I 4 5 . 3  6430 
- . I  3.r 8 . 8  . 
.787 207.8 457.3 .519 1.0550 109.1 
1.043 62.4 189.3 .e140 1.472 8 3 . 6  
1.194 165.9 421.5 .918 1.471 100.4 
W i / 2  124.6 i r . 4  19.1 ,366 6.034 
.799 L13.7 457.3 ,510 1.0880 1 l O . B  
1.038 66.9 189.6 .5910 I . 4 ? 3  85.8 
l e 4 . 6  13.V 16.4 .5E5 7.003 










8lOPOVER TlWE s 0 DAYS 1993 OUT8OUNO SWINGBY WlS8ION DURATION i 640 D A Y S  
W A R S  ARRIVAL DATE 2448800  
14 SEI' 1992 -- - . -- - _ _  -__ 
LAUNCH SUNCBY SPEED1 R A 1  D E C L l  I 1 V 1 - P S I  l-<CCEN SWA THETI  THE12 PERIH APHEL P S I  2 V 2 I 2 OECLZ RA2 SPEEC2 
8 W G B I  ARRSVE SPEED3 R A 3  OECL3 1 3 V 3 P S I  3 ECCEN SWA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 OECL4 RA4 SPEED4 
DEPART RETURN 8PEEDS R A 5  OECLS I 5 V 5 P S I  5 ECCEN SHA THE15 THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 R A E  W E E 0 6  
PROP AERO DVL OVA V A  -F_VO-E!R TYPE SUN A SUN R-)(_APP!--IA - RAP OECLP ETA P E R l C  
MARS ARRIVAL DATE E 2448680 (14  SEP 1992) 
3.6 
- . e  
- . I  
61.1 
3 . 4  - .4 
- . o  
59.6 
3 . 2  
- . 4  
- . o  
59 .9  
3 . 0  -.s 
- .o  
61 .2  
2. 7 
- .e  
- .o  
63.3 
2 .4  
,O - .O 
6 6 . 1  
10.2 
4 . 3  
-21.0 




6 . 4  
9 . 7  
3 .8  
- 1 9 . 2  
5 . 2  
8 .9  
4 . 0  
-17.6 
4 . 5  
7 .8 
4 . 3  
-16 .2  
3.6 
6.4 
4 . 7  
-14.5 
2.1 
141 . 0  
10.8 








3 0 1 . 7  


















.E49 . 1 5 2  
1.513 

















































-195 2 8 0 . 2  -17.4 
a404 163.9 6.5 
a 1 3 8  10.0 -6 .2  
13 .11  7.54 4 . 6 2  
. i 7 2  266 .1  - 1 6 . 3  
,379 162.1 7.5 
.133 14 .1  - 4 . 8  
12.5% 7.13 4 .31  
1.4 .817 85.8 
2.0 1.343 13.2 
-1.8 .738 91.6 
5.63 9 . 0 1  2.91 
1.1 .a26 9 1 . 2  
2.2 1.345 74.5 
-1.8 .735 90.8 
s .45  8 .84  2.82 
.336 .758 171.5 463.0 
. I 1 4  1.054 61 .2  191.2 
,201 1.226 186.4 398.1 
11.81 2/1/2 128.4 37.6 
.317 .763 182.5 460.2 
.404 1.060 56.9 191.0 
,207 1.219 182.9 404.2 








2 4 . 3  











20.2 . 508 
.6020 
.e95 
1 7 . 7  
1.013 109.5 
1.490 82 .3  




1.4710 9 7 . 2  
.418 4.160 
l .Oll0 108.2 
1.489 82.8 
1.470 98.2 
.422 4 . 8 4 7  
1.0250 108 .6  
1 .489  82.6 
1.472 99.3 






1 .492  81.8 
1.483 101,7 

























-179 256.5 -18 .1  
- 3 7 1  162.7 7.5 
.128 19.1 - 3 . 1  
12.58 1.14 4 .40  
1.0 .834 95.2 .316 .768 191.4 459.0 
2.2 1.345 14.6 .403 1.061 56.6 191.0 
-1.8 . I 3 2  89.8 .214 1.212 179.2 410.0 
5.44 0 . 8 3  2.73 12.17 2/1/2 128.3 26.1 
1.1 .844 98 .7  .325 - 1 7 4  199.2 458.5 
2.1 1.344 74.1 .407 1.058 58.3 191 .1  
-1.8 -728  88.6 .E22 1.204 175.2 415.6 
5 . 5 1  8.89 2 .66  12.40 2/1/2 128.4 21.6 
.235  251.4 - 1 7 . 5  1.3 .E55 102.1 .339 .782 206.0 4 5 8 . 2  
a404 163.9 6.5 2 . 0  1.343 73.1 .414 1.053 61.2 191.2 
*122  32.8 1.6 -1.8 .725 87.3 .e34 1.196 171.1 421.0 
13.47 7.84 5 . 2 5  5.63 9.01 2 .61  12.67 2/1/2 128.4 17,7 
.E75 253.9 -17.7 1.6 .e68 105.3 -359 ,793 212.1 458 .1  
.428 165.2 5.8 1 .9  1.340 71.9 .425 1.047 6 5 . 2  191.4 
-122 41 .6  5.0 -1 .0 . 7 2 l  85 .8  .e48 1.189 166.9 426.3 
14.33 8.52 5 .91  5.81 9 .19  2.61 13.01 2 / l / 2  128.4 14.1 
.202 251.9 -17.7 
a387 163.1 7.1 
. I 2 4  25.3 - . 9  































.154 9 . 0  
14 .21  8.22 
- 1 5 . 5  
5 . 5  
-7 .3  
4 . 9 9  
-17 .3  
6.9 
-5 .7  
4 .37  
-17.5 
7.2 
- 3 . 9  
4 . 3 9  
-17.3 
6 . 9  
- 1  .8 
4 - 6 6  
- 1 7 . 2  
6 .5  
. I  
5 . 1 3  
-17 .4  
5 .6  









24.7 . s21 
.6340 
.951 





, 5 1 1  
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96 .4  
5 .125  
108.7 
81.4 
97 .4  
4.674 
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9 9 . 4  






8 0 . 6  
101.6 
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9 . 2  
1.210 
,640 
1 .066  






. l  
. 3  
6 6 . 1  
3 .4  
-.e 
. 3  
6 3 . 2  
3.2 
- . 2  
.e 
6 3 . 2  
3 .0  
- . 2  
.2 
6 4 . 3  
L.7 












5 . 3  
-16.3 
7.3 
9 . 6  
5 . 2  
-17.7 
5 . 6  
8.8 
5 . 3  
- 1 6 . 7  
4 . 6  
7.7 
5.6 
-15 .2  
3.6 
6 . 3  
6 . 0  
-13 .5  



































. 113  
1 .529  
.368 
,258  . 190 
1 . 5 1 1  
,403 






1.9 .812 85 .2  .355 
1 .9  1.344 72 .0  -429  
5.99 9.36 3.23 11.81 
-2.1 .r34 93.3 .en9 
,753 161.3 465.6 
1.058 64.3 193.0 
1.235 192.5 398.7 
2/1/2 131.4 37.0 
.177 272.5 
-387  166 .1  
.147 1 2 , s  





1.3 -822 8 9 . 9  .323 .759 179.7 461.6 
2.1 1.348 74.2 ,411 1.069 57.4 192.8 
-2.1 .731 92 .4  .213 1.226 108.9 404.6 
5.68 9 .06  3.10 12.03 2/1/2 131.5 31.0 
1.2 .e30 94.2 ,319 .764 189.1 4 6 0 . 2  
2.1 1 .348  74 .1  .408 1,071 56.3 192.7 
-2.0 . I 2 7  91.4 .219 1.218 184.9 410.2 
5.64 9 .02  2 .97  12.22 2/1/2 131.5 2 8 . 0  
97 .9  .325 


























14.42 8 .46  
1 .3  .839 
2 . 1  1.348 
-1.9 ,723 
5.69 9.07 
1 . 5  ,850 
-1 .9 .718 





2.0 i . w a  
.770 197 .1  459.5 
1 .069  57.5 192.8 
1.209 180.7 415.6 
2/1/2 131 .5  21.6 
-777  204.1 4 5 9 . 2  
1.065 60.1 192.9 
1.200 116.4 420.8 
2 /1 /2  131.5 17.8 
.788 210.4 459.0 
1.059 63.8 193.0 
1.192 172.0 425.9 
2/1/2 131.4 14.4 
1 101.3 ,138 
, 73.3 .418 





2 .68  13.01 
WARS ARRIVAL DATE E 2448900 ( 4 OCT 1992) - 
- 1 6 . 1  1 . 6 ,  ,817 88.3 ,331 . 7 5 5  176.6 463.3 , 5 0 5  1.005 
8.2 1 .9  1.350 73.7 .419 1.078 58.3 194.4 ,6260 1.530 
- 6 . 3  -2 .4  ,727 94.2 ,222 1.236 194.9 405.2 ,962 1.5100 
4.49 1.92 9 .30  3.45 12.12 e/%/?. 134.2 30.6 25 .0  ,380 
-16 .8  1.4 ,826 93 .1  ,322 ,760 186.6 461.4 ,516 1.0050 
6 .7  2 .0  1.351 74.4 .414 1.081 56 .1  194.3 .6330 1.529 
- 4 . 4  - 2 . 2  .722 93 .1  .227 1.228 190.7 410.6 .948 1.5040 
4 .39  5 .83  9 .21  3.27 12.30 2/1/2 134 .2  25.7 25 .4  -405 
__ 
4-0120 4 - 6 6 8 1 . ~  . i 8 5  
4-8887.C 4-8900 .398 
4-8900 4-9180 .164 
13.66 
4 - 8 5 3 0  4-0685.9 .178 
4-8605.9 4-8900 .385 
4-6900 4-9170 .158 
13.19 
3 . 5  9 . 9  145.8 .396 
. I  6.9 15.4 .Z67 
.6  -16.1 301.2 .164 
67 .1  8.6 94 .80  1.374 
3.2 9.5 144 .1  . S O 5  
- . O  6 .7  1 5 . 5  ,264 
.5 -16.2 308.4 .179 
6 6 . 6  6 . 3  96.40 1.438 
109.2 1.194 
80.0 .640 
9 7 . 1  1.017 
4.619 11.9 
108 .6  1.198 
80.3 .E42 
96.7 1.074 







1 5 . 5  
1.66 
4-8540 4-8666.3 . 1 9 4  259.7 -16.8 1.5  .a35 97 .0  ,326 ,766 194.9 460.5 *516 1.0150 108.8 1.202 3.0 8.7 145.9 .389 
4-8886.3 4-8900 ,389 170.4 6 .5  1.9 1.351 74.2 ,416 1.080 56.8 194.3 ,6310 1.529 8 0 . 2  , 642  - . O  6 . 7  1 5 . 5  ,263 
4-8900 4-9180 .147 20.2 - 2 . 4  -2 .1  .718 91 .9  . 2 3 3  1.216 186.4 415.7 .933 1.4990 99.6 1.071 .4 -15.5 312 .0  .I95 
1 3 . 5 1  7.11 4.61 5.86 9.24 3.10 12.51 2/1/2 134 .2  21 .6  24.4 ,397 4.730 9 . 3  67.5 5 .0  96.60 1.480 
4-8550 4-8687.6 .223  257.2 - 1 6 . 9  i . 6  ,846 100.5 ,337 .773 202 .2  460.1 A 1 2  1.0330 109.4 1.207 2.7 7 . 5  148.4 -403  
4-6881.9 4-8900 . 4 0 3  111.1 6 . 0  1 . 9  1 .350  73.4 .422 1.076 59.1 194.4 .6230 1 .530  79.9 ,639 .1 7.0 15.4 .e69 
4-6900 4-9190 .140  26.0 - . l  -2 .0  ,713 90 .6  ,241  1.206 181.8 420.7 . 9 l 5  1.4960 100.6 1.068 .4 -14.L 318.0 ,212 
13.94 7.99 1 - 0 4  5.95 9.33 2.95 12.76 t / l / 2  134 .2  11.9 2 2 . 6  .370 1.108 7.9 69.3 3 .9  96.20 3 . 5 2 2  
4 - 8 ¶ 6 0  4-8669.9 






- i T . O  
5 .4 
2 . 6  
5.64 - . 
-14.5 
5.3 
-6 .9  
4.68 
-15.6 
6 . 1  
- 4 . 7  
4 .42  
- 1 6 . 2  
6 .0  
-2.6 
4.B7 
1 . 9  
1 .6  
-1 .9  
6.11 
2.0 























-- . - 
- 
,858 103.8 .355 .782 208.6 459.9 .SO5 1.0100 110.4 1.213 2.3 6 . 2  1 5 1 . 9  *4E4 
1 .348  72.3 . 4 3 1  1.011 62.5 194.5 .6100 1 .532  79.5 .635 .2 1 . 3  1 5 . 4  - 2 1 5  
9.49 E.83  13.04 2/1/2 134.1 14.6 20.2 .335 5 . 1 0 I  6.4 71.6 2.4 95.30 1.516 











. 4 1 3  175.2 
-185 1 2 . 2  
14 .14  8.56 
-813 86.4 -343 . 7 5 1  173.1 465.2 ,493 1.008 110.0 1.191 3 . 8  9 . 6  150.5 ~ 4 1 3  
1.312'  73.0 ,430  1.086 59.8 195.9 .6190 1.552 78.7 .636 . 3  887 18.1 e217 
,725 96 .1  .233 1.249 201.0 405.9 .958 1.1390 9 8 . 2  1.081 1 . P  -13.L 299.9 ,174 
9.56 3.08 i e . 2 3  Z/IIP 136.4 30.4 2 5 . 1  .352 4.609 13.0 11.4 10.3 93.60 i . e r c  
.180 273.0 
.391 174.1 














91.9 .326 .756 184.0 462.7 
74.2 .421 1.091 56.2 195.8 
95 .0  .e36 1.236 196.6 411.1 
3.65 12.4 i  W l / Z  136.5 25.6 
96.0 .327 .761 192.7 461.6 
74.2 .42 l  1.091 56.2 195.6 
93.6 ,241 1.225 192.0 416.0 
3.43 10.61 L / l / L  136.5 21.5 
.510 1.003D 106.9 1.195 
.6320 1.550 79.1 ,640 
.945 1.5260 99 .1  1.077 
26.1 .393 4 . 4 3 1  10.6 
.512 1.0100 108.9 1.199 
.6320 1.150 79.1 ,640 
.930 1.5190 100.0 1.073 
25.4 ,390 4.55L 9.4 
1.2 9.4 146.0 ,391 
.I 6.3 16.1 -271  
.9 -14.4 305.4 e l 8 8  
I O . 1  7.3 05.90 5 . 3 5 0  
L.9 8.5 
.L 6.3 
. I  -14.S 
r 0 . r  8.1 
E.6 1 . 5  
. 3  6.5 
.6 -13 . I  
70.1 4.4 
4-6550 4-6689.0 ,217 L60.5 -16.4 
4-6669.0 4-6910 .403 114.7 5.6 
4-6910 4-9190 .153 24.1 - .4  
14.26 8.17 4.95 
.E41 99.6 .a37 .768 200.0 461.1 .SO9 1.0270 109.5 1.203 
1.353 13.6 .425 1.088 58.2 195.6 -6250 1 . 5 5 1  76.9 ~ 6 3 6  
-708 91.4 .247 1.213 187.3 420.8 a911 1.5130 100.9 1.010 
9.46 3.23 12.64 2/1/2 136.5 11.9 L3.7 ,371 4,665 6.0 
-853 103.1 ,553 .177 L06.7 460.8 ,503 1.0110 110.4 1.LO9 
1.35L 70.5 -434 1.083 61.3 195.9 .6130 1.553 78.5 ,635 
.103 90.6 .e56 1.202 182.5 421.5 -894 1.1090 101.9 1.066 
9.62 3.04 13.11 P / l / L  136.4 14 .1  21.4 .116 5.316 6.4 - UARI ARRIVAL OATE = ~ 4 4 8 9 ~ 0  1 4 OCT i w t t  
4-6560 4-8691.6 .e52 260 .1  - 1 6 . 1  
4-6691.6 4-6019 .422 i7S .7  5.0 
4-0910 4-9000 ,144 30.4 2 .1  
14.80 6.56 5 . 5 0  
4-6590 4-64Ql.l .la4 PT9.4 -14.1 
4-6691.1 .4-6920 .399 176 I? 5.5 
4-OSLO 4-9110 . l ea '  15:6 -4.9 
14.19 6.56 4 . 4 1  
1.1 9.5 151.1  ,899 
.4 10.0 01.0 .ere 
75.0 0 . 0  95.40 I.L6l 
1.8 -11.3 804.5 . ieo  
~ 8 1 7  90.5 ,330 ,150 161.1 464.1 . I00 1.0020 109.5 1.191 
1.111 73.9 .4P8 1.101 56.5 197.1 .6100 1.513 16.0 e 6 1 6  
.117 91.0 .E46 1 . t 5 0  tOL.5 411.1 .940 1.5600 99.6 1.061 
9.S9 4 . 1 1  1L.55 2/1/0 138.5 LS.5 C6.6 ,879 4.845 11.4 
5 lOPOVER TIME r: 0 DAY5 MIS5ION DURATION r. 640  D A Y S  
M A R 5  ARRIVAL DATE :: 2446920 
9 A  n C T  1QQP 
1993 OUTFJOUND SWINGBY 
- 
LAUNCH Sh'NC8V-iPEEOl R A l  -0ECL1- 
SWNGBY ARRIVE 5PEE03 R A 3  DECL3 
DEPART RETURN SPEEDS R A S  DECL5 -_ - . PROP- AERO-OVL_- 
4 - 8 S 4 0  4-6690.7 -189 269.2 -13.5 
4-8690.7 4-8920 ,394 178.0 5 . 5  
4 - 0 9 2 0  4-9180 ,181 16.9 - 2 . 7  
14.55 8.37 4.54 
4-85SO 4-8691.6 ,212 264.2 -15.9 
4-6691.0 4-8920 .403  178.4 S . 2  
4-8920 4-9190 .169 23.1 -.I 
14.68 6 .44  4.87 
4-8560 4-8693.4 .243 263.4 -16.3 
4-0691.4 4-8920 . * E l  179.3 4 . 8  
4-8920 4-9200 .156 28.6 1.8 
15.09 8.72 5 .40  
MARS ARRIVAL DATE 2448930 
4-8540 4-6693.0 -188 274.5 -14.0 2.0 .622 93.8 e332 .153 187.7 4 
4-0693.0 4-8950 ,598 181.9 4.8 1.4 1.361 74.0 -432 1.113 55.6 1 
4-8930 4-9180 .e02 19.4 -2.8 -2 .9  ,710 97.9 -264 1.250 205.4 4 
4-0150 4-8695.8 ~ 2 0 7  L66.l - 1 5 . 3  L . 0  .E32 97.0 ~ 3 3 7  e759 195.9 4 
4-8098.a 4-6930 e404 182.2 4.0 1.4 1.360 13.7 e434 1.112 56.5 1 
4-8930 4-9190 -168 23.0 - .3  -2.5 .TO2 9 6 . 4  .e67 1.234 198.3 4 
15.16 8.63 4.53 0.33 9 .71  4.30 12.91 O/ l /P 140.3 
1 5 - 1 6  8.78 4.00 6.31  0.15 3 - 0 0  13.11 W l / L  140.3 
I 1  
1 3  
I S  









- _  
2 .1  
1.5 
- 2 . 1  
0.37 
v i  
v 3  
v s  
EVA 
.e26 
1 .358  










-PSI 1 -ECCEN --SHA T H E 1 1  
PSI 3 ECCEN SUA W E T S  
PSI 5 ECCEN SHA W E T S  
-DVD>VR~YPE-SUN A 
91.0 -329  ,757 190.3 
74.1 ,426 1.102 55.8 
95.7 ,251 1.238 197.7 
3.83 12.74 W1/2 136.6 
98.7 .337 .763 196.1 
73.0 ,430 1.100 57.3 
94.3 ,258 1.P22 192.8 
3.57 12.96 2/1/2 138.5 
THE12 PERIH APHEL PSI 2 V 2 
THE14 PERIH APHEL PSI 4 V 4 
THE16 PERIH APHEL PSI 6 V 6 
SUN R-KjPPA- - A  E INC 
197.1 .6330 1.572 78.0 .638 
418.4 .925 1.S460 100.4 1.077 
21.4 26.3 .386 4.398 9 . 7  
462.0 .SO6 1.0210 109.5 1.200 
197.1 .6270 1.573 77.9 .637 
421.1 .SO9 1.5350 101.3 1.073 
17.9 24.8 .370 4.649 8 .2  
-462. I . so8 i .006o-i09. i-T . i 9 s  
- - - - . - - - - 
t e O E C L ~  R A E  w x o e  
I 4 D E C L ~  n14  SPEED^ 
I 6 OECLO R A 6  3PEED6 
RAP OECLP ETA PERlC 
2 .9  8.5 191.7 .394 
1.0 -12.8 S l O . 8  , 211  
74.0 6.6 96.30 1 . S l S  
2.6 1 . 4  1 5 3 . 5  .403 
71.4 s . 1  96.20 1.349 
__ . 
. 4  9 .9  21.0 . e 7 7  
.4  io . ;  21.0 .e60 .s -12.2 517.0 .pee 
102.2 .352 .772 204.8 461.7 .SO0 1.0430 110.3 l.t!OS 2.2 6 . 1  156.6 . 4 e l  
12.7 .437 1.096 60.1 197.2 .6170 1 . 5 1 5  7?.5 .E34 .I 10.5 21.0 -289 
92.8 ,263 l.i?09 181.8 425.6 .E91 l.SZ70 102.2 1.070 .8 - 1 0 . 9  JP3.S .e41 
3.33 13.21 2/l/e 138.4 14.8 22 .7  .340 5.087 6 .5  77.6 3 .0  9B.60 1.380 
3 lgge,  - ____ 
3.9 ,103 1.0030 109.3 1.192 3.0 8.4 154.8 
8 .4  .(is30 1.594 1 7 . 0  .e37 .O 11 .6  24 .1  
0.9 . o m  i.seoo 100.s i .oo i  1.5 - i t .=  309.1 
1.1 27.1  .379 4.904 10.3 7?.5 7.7 96.00 
3 .1  .so3 i .o i so  i09.0 i.100 e.6 r . 3  1so.t 
16.4 .e290 1.195 76.9 .630 .6 11.1 L4.1 
1.4 .so4 i.soso 80i.r 1.077 1.z -11.1 ai0.3 





- 4 0 4  
.cos 
. t 3 5  
1.173 
2 58 
a i o p o m  T t w  e o DAIS 
LAUNCH SWNGBV- OPEEOI- 
--- - -. 
SWNGBV ARRIVE SPEE03 
DEPART RETURN W E E 0 5  
PROD 
1993 OUT8OUNO SWINGBY Wl33lON DURATION 600 DAYS 
MAR3 ARRIVAL O A l E  2440780 
6 JUN 1992 
. 
R A 1  OECLl I 1 
R A 3  OECLS 1 3 
R A 5  OECL5 I 5 
AERO--_OVL -D_VA 
-__ - . 
v 1  
v 3  
V I  
EVA -- 
- - MARS ARRIVAL O A T €  : 2448180 ( 6 JUN 19921 - -  - -- -- - __ . . .- - 
. -- . -. . . 
__ 
PSI I-KCCEN- SMA T H E 1 1  THE12 P E R l H  
PSS 3 ECCEN SMA THE13 THE14 PERIH 
PSI 5 ECCEN SWA THE15 THE16 PERIH 
D V O  -EVR - TYPE- SUN A SUN R-KAPPA .__ 










2 - V  2 I 2 DECLL R A 2  S P E I 0 2  
4 V 4 I 4 OECL4 R A 4  SPEEO4 
0 V 0 1 0 OECL6 R A 6  S P E E D 6  
INC - R A P  OECLP ET4 P E R l C  -_ 
4-6430 4-8669.0 ,214 265.5 -23 .9  - . I  .828 81.1 .337 . I16  162.6 459.0 ,514 1.037 109.4  1.211 3 . 3  9 . 5  118.8 - 4 0 2  
4-6669.0 4-8780 ,402 139.1  5 . 1  1 . 6  1 .340  13.0 . 411  1.040 62 .4  156 .2  .6130 1.461). 1 0 4 . 9  ,095 - . 9  0 . 4  2 5 . 4  ~ 2 7 0  
*-Or80 4-9160 -178 3 8 . 2  9 . 8  - 1 . 2  ,187 78 .9  .238 1.210 131.4 418.9 .922 1.498 100.3 1.069 - 1 . 1  - 3 0 . 6  2 9 2 . 3  *e01 
14.68 8 . 6 6  4 . 9 0  6 .00  9 . 3 8  3 .16  12.60 2/1/2 53.3  21.4 20.5 ~ 3 1 2  5.630 1 3 . 3  31 .5  10.8 94.10  1 .723  
4-6490 4-8664.0  ,164 253 .1  - 2 5 . 2  -.I .e34 8 1 . 1  .301 .?e0 114.1 454.3 . 5 4 5  1.014 107.1  1.215 3 .3  10 .7  l l A . 5  e 3 5 8  
4-8664.0  4-0780 -556 138.4 6 . 8  1.8 1.547 1 5 . 6  .393  1.058 5 3 . 1  154.2 -6420 1.474A 104.8 a 7 0 1  -1.1 0 . 5  27.5 - 2 6 3  
4-6780 4-9110 e200 4 1 . 2  1 0 . 2  - 1 . 5  ,105 77.2  .264 1.201 1 3 5 . 1  426.1  .e88 1.525 102.4 1 .060  - 1 . 7  - 2 0 . 9  298 .9  -238 
14.29 8 . 4 8  4 . 2 1  5 .81  9 . 1 9  4 . 2 7  1 3 . 1 5  2/1 /2  5 1 . 3  1 6 . 2  24.0 .416 4 .009  13 .2  3 5 . 0  9 . 0  98.20 1.611 
4-0500 4-0663.5 . i s 2  241 .1  -24 .3  - . 6  ,840 9 1 . 1  .290 .183 183.8 452 .3  .556 1.0100 106.4 1 .217  3.4 1 1 . 5  11s-4 ,343  
4-8663.5  4-8780 a343 1 3 8 . 3  7 .0  1.8 1.349 1 6 . 3  ,389 1 .063  5 1 . 1  153.6  -6500 1.416A 104.8 ,710  -1.2 8 . 5  26.1 ~ 2 6 1  
4-8100 4-9180 . 231  4 4 . 0  10.8 - 1 . 9  , 184  74.9  .298 1.204 134.2 434 .7  - 8 4 5  1.563 1 0 4 . 9  1.067 - 1 . 9  - 2 7 . 3  301 .0  -203 
14.83 9 . 0 7  4 . 0 7  5.76 9 .14  4 . 9 9  13.91 2/1/2 50 .8  11.6  25 .0  . S i 2  4 . 6 2 6  14.1 34.2  10.4 99 .40  1.856 
-__I-_- __ 
4-0400 4-8672.4 -238 21f1.1 
4-8672.4 4-8790 .427 140 .6  
4-8790 4-9160 e 1 5 9  39 .4  
1 4 . 1 2  8 .64  
4-8490 4-8666.6 .110 257.1  
4-0666.6 4'8790 -363 138.9  
4-0I90 4-9170 ' .118 4 2 . 9  
1 3 . 2 1  8.04 
4-8500 4-8665.0 .154 244.1 
4-0665.0 4-8190 ,346 138.6 
4-8190 4-9180 . 2 O 2  4 6 . 3  
13.52 8.41 
- 2 2 . 6  
5 .5  
9 . 6  
5.28 
-24 .6  
6 . 8  
10.2 
4.28 
-24 .1  
7 . 3  
1 1 . 0  
4 . 0 9  
- 
.2 
1 . 9  
-1 .2  
5 . 4 8  - .4 
1 . 9  
- 1 . 5  
5.18 
-.I 
1 . 9  
- 1 . 1  
5 . 1 1  
- MARS ARRIVAL DATE = 2448190 (16  J 
.e25 7 9 . 1  ~ 3 5 7  .173  159 .8  461 .6  
1.329 1 1 . 5  .415 1.010 6 8 . 6  163 .3  
.783 00.1 .226 1.208 140.4 415 .6  
0 .87  3 .35  12.39 2/1/2 f 5 . 1  2 3 . 6  
.e32 86.7 e 3 0 6  , 7 1 7  112.4 455 .5  
1.339 7 5 . 0  .388 1 .035  56 .9  160 .9  
.782 7 0 . 6  .248 1.205 138.4 423.1 
8.56 3 . 1 5  12.84 2/1/2 6 2 . 2  18.2 
.838 9 1 . 0  ,293  .?el  182.3 453 .1  
1 . 3 4 1  15.9 ,382 1.041 5 3 . 1  160.2  
,781 7 6 . 6  -277 1.201 136.5 430.8 
8 . 4 9  4 .32  13 .47  2/1/2 6 1 . 5  13.5 
IUN 19921 - - 
.497 1.048 110.6  
.5910 1.429A 101.2 
.935 1.481 9 9 . 4  
1 1 . 9  e329 0.414 
.539 1 .016  107 .4  
.6340 1.431A 101.4 
.906  1.503 101.2 
22.2 e456 5 .195  
. S 5 2  1.0100 106.6  
-6440 1.4381 101.4 
.869 1 .533  1 0 3 . 5  








13 .2  
1 .216  
.694 
1 .066  
13.8 
3 . 5  9 . 3  122 .9  
- . 7  6 . 0  20.1 
- 1 . 5  - 3 0 . 2  295.1 
40.2 12.4 91.40 
3 . 3  1 0 . 6  1 l C . i  
- 1 . 0  6 . 7  23 .2  
- 1 . 6  -20.4 299 .4  
38.4 9 .1  96.70  
3 .4  11.3  115.3 
- 1 . 1  6 . 7  2 4 . 0  
-1 .7  -26 .6  304.3 
3 5 . 4  10.0 98.30 
-427  
.e50 






I 346  
,235  
.251 
1 . 9 7 3  
4-6510 4-8664.9 ,160 235 .2  -22.3 - . 5  .845 94.5  .293 .185 191.1 452.1 - 5 5 5  1.0150 106.5 1.218 1.4 1 1 . 7  1 1 5 . 7  ,340 
4-0864.9 4-0790 .346 138.6 7 . 3  1 .9  1 . 3 4 1  7 6 . 0  .381 1.041 5 3 . 5  160 .2  .6440 1.439A 101.4 ,094 -1.1 6 . 7  2 4 . 0  .e35 
4-0190 4-9190 .236 4 9 . 5  11.8 -2.1 .179 14.0 .315 1.190 135.0 430 .1  ,820 1.575 106.2  1.065 -1.8 -24.0 309.3 -307  
14.41  9.30 4 . 1 1  5 . 1 0  8 . 4 9  5 . 1 4  14 .36  2/1/2 61.5  9 . 3  23.0 ,504 5.007 14 .7  3 5 . 3  11 .0  96.40 C . 0 1 0  
WARS ARRIVAL DATE = 2448800 (26 JUN 19921 .~ _- 
4-0490 4-0668.0 .!IS 261 .3  -23 .9  - . 2  ,829 8 5 . 7  .313 -775 170 .5  456 .8  . 532  1.018 107.9  1.211 
4-8668.0 4-8800 .312 1 4 0 . 3  6 . 9  2 .0  1 .333  74 .4  .387 1.021 5 9 . 7  166 .6  .6260 1.4171 9 0 . 2  .e16 
4-6600 4-9110 .150 43 .1  9 . 0  -1 .4  .718 1 9 . 8  .235 1 . 2 0 3  141.6  420.0 -920  1.486 100 .3  1 .006  
12.54 1 .72  4 . 3 9  4.82 8.20 3.33  12 .62  2/1/i! 1 3 . 5  20.1 20.9 a434 5 . 5 0 1  13 .1  
4-0500 4-6666.5 . l 5 6  248 .5  -23 .9  -.4 .E36 9 0 . 3  .296 .779 180.8 454.1 .S48 1.0090 106.8  1.214 
4-8600.5 4-0800 . 3 5 1  139.7  7.5 2 . 0  1.336 1 5 . 6  .379 1 .029  5 5 . 5  165.9 ,6390 1.419A 9 0 . 3  -681 
4-6000 4-9180 .179 4 7 . 8  10.8 - 1 . 1  . I 1 6  18.1 .260 1.199 139.4 427.4 .e88 1.511 102.3 1,065 
12.61 7 . 8 9  4 . 1 1  4 . 7 2  8.11 3 . 7 8  13.34 2/1/2 12.5 1 5 . 2  22.4 ~ 4 8 9  5 . 1 4 3  13.4 
4-8510 4-0666.2  ,159 238.3 -22 .3  - . 4  .a42 9 4 . 0  ,294 ,785 189.7  452 .8  . 553  1.0130 106.6  1 .217  3 . 4  11 .5  117.4  ~ 3 4 0  
4-0666. t  4-8000 .348 139.7 7 .6  2 . 0  1.331 75 .7  .378 1.030 5 5 . 0  165.8 -6410 1.419A 9 8 . 3  0682 -1.1 4.9 1 9 . 7  e 2 1 8  
4-0000 4-9190 .207 51 .6  1 1 . 9  - 1 . 9  ,775 1 5 . 9  ,292  1 .195  137.4 434 .9  .E46 1 . 5 4 5  104 .7  2.065 -1.6 -24.0 311.S - 2 8 0  
13.27 8 .57  4 . 1 6  4 . 7 0  0 . 0 9  4 . 4 2  13 .86  2/1 /2  72.4 1 0 . 9  22.3 -491  5.170 14 .1  30.9 10.1 97 .60  e . 0 7 6  
4-0520 4-8667.0 .!I8 2 3 2 . I  -20 .6  - . 3  . e l l  9 1 . 3  .300 ,188 197.8  452 .3  , 5 5 1  1.0250 106.9 1.220 3.5 11 .5  110.9 - 3 5 5  
4-0867.0 4-0000 . 3 5 5  139.0 7 . 4  2 .0  1 .336  7 5 . 3  ,380 1.021 5 6 . 4  166.1 .6360 1.418A 9 8 . 3  e680 - 1 . 1  4 . 9  19.4 .220 
4-0800 4-9200 .245 5 5 . 1  1 3 . 0  -2.3 .173 72.9  .336 1 , 1 9 2  135.8 442.9  ,791 1 . 5 9 2  101 .7  1 .064  - 1 . 7  -22.1 318.6  a 3 3 4  
14 .46  9 . 7 4  4 . 3 9  4 . 7 3  6.12 5 . 3 5  14.89 2/1/2 12.8 7.1  2 1 . 1  ,471 5 . 4 7 2  14 .0  3 1 . 5  1 l . i  97 .30  C.134 
3 . 3  10.4 119.4 e372 
-1 .0  4 .9  10.6 a 2 2 3  
- 1 . 4  -27 .7  301.7 .e03 
38.4 9 . 7  95 .50  1 .913  
3 . 4  1 1 . 2  117 .3  :351 
- 1 . 1  4 . 9  1 9 . 6  . e l 9  
- 1 . 5  -25 .8  306.5 ,237 
3 7 . 0  9 . 4  97 .50  2 .027  







11-8sio 4 - 8 6 0 7 . r  
4-8067.7 4-8810 
4-8810  4-9190 
4-6520 4-0660.3  
4-8666.3 4-0810 
4-6810 4-9200 
4-6530 4-8689.6  
4-8669.0  4-8010 





































. 2 5 7  
15.00 
266.0  
142 .4  
43 .4  
1.55 
2 5 2 . 7  
1 4 1 . 5  
4 0 . 2  
1 . 5 0  
2 4 1 . 0  
1 4 1 . 3  
52.9 
7 .99  
2 3 5 . 3  
141 .5  
5 1 . 2  
0 . 9 3  
233 .2  
141 .9  
6 0 . 9  
1 0 . 3 9  
-23.0 
6 . 8  
9 . 0  
4 .14  
-23 .  5 
1. 1 
10.3 
4 . 1 5  
-22 .2  
1 . 9  
1 1 . 6  
4 . 1 5  
-20 .6  
7 . 1  
1 2 . 9  
4 . 3 6  
-19 .4  
7 . 2  
1 1 . 2  
4 . 7 4  
. l  .E27 8 4 . 5  
2 .0  1.330 7 3 . 1  
- 1 . 4  .773 81.0 
4 . 6 8  8 . 0 1  3.00 
- .2  ,833 8 9 . 6  
2 . 1  1.334 1 5 . 3  
- 1 . 6  .771 19.5 
4 . 5 3  1 . 9 3  3.35 
- . 2  .a40 93.4  
2 .1  1 .335  1 5 . a  
- 1 . 9  .170 17.5 
4 . 5 1  7 .90  3 . 0 4  
- . Z  ,848 96.E 
2 . 1  1 . 3 3 4  1 5 . 2  
-2 .1  .768 7 1 . 9  
4 .53  7.93 4 . 5 1  
- . l  .658 1OO.U 
2 . 1  1 . 3 3 2  74.1 
- 2 . 4  .766 71.: 





. .) 19 









' 1 4 . 3 3  
I . 3 i 3  
I ,385 
I ,361 







1 .023  
1 .197  
2/1/2 
. r e o  
1 .025  
1 .194  
2 / i / 2  
,786  
1 .023  
1 , 1 9 0  






6 2 . 3  
145 .2  
8 4 . 3  
119 .1  
5 6 . 9  
142 .1  
8 3 . 2  
188 .3  
5 5 . 9  
140 .4  
83 .0  
196.4 
5 7 . 0  
136 .5  
8 3 . 2  
203.8 
59.6  
1 3 6 . 8  
83 .7  
458 .3  
111.7 
4 1 1 . 4  





4 5 3 . 6  
110 .6  
431 .6  
12.3 
453.0  
110 .8  
439.1  
0 . 3  
4 5 2 . 0  
171.2 
441.2 
5 . 1  
A 2 3  1.022 108.5 1.209 
.6110 1,409A 9 5 . 3  -665 
*930 1.412 9 9 . 6  1.066 
20.0 .401 5 . 7 5 0  13.2 
. ~ 4 4  1.009 207.1 1.21e 
.6350 1 . 4 l O A  9 5 . 5  .672 
.902  1.493 101.4 1.065 
21 .9  .475 5 .269  13,O 
. 5 5 0  1.0110 101 .1  1.215 
,6390 1.4lOA 9 5 . 6  .674 
,866  1 .521  1 0 3 . 5  1.064 
21.9 .490 5 , 2 5 5  13 .4  
,549  1.0220 107.0  1 .216  
.6350 1.41OA 95.5  .672 
a820 1.559 106.1 1.064 
20.9  - 4 7 4  5 . 8 1 5  1 3 . 9  
, 5 4 5  1.0400 107.6  1 . 2 2 3  
.6210 1.409A 9 5 . 4  -669 
.156 1.613 109.5  1 .064  
1 9 . 1  . 440  6 . 0 4 0  1 4 . 2  
3.4 - . e  
-1.2 
41.0 
3 . 4  
-1.D 
-1 .3  
3 9 . 1  
3 .4  
- 1 . 1  
- 1 . 3  
36 -0  
3 . 4  
-1 .0  
- 1 . 4  
3 9 . 4  
3 . 4  
- . o  
- 1 . 6  
4 0 .  1 
10.3 
3 . 4  
-20 .9  
9 . 6  
1 1 . 0  
3 . 2  
-25 .0  
0 . 0  
11 .4  
3 .2  
-23.1 
9.1 
1 1 . 3  
3 . 2  
- 2 1 . 1  
9 . 9  
10 .0  
-19 .1  
10.0 
3 . a  




110 .6  




i 5 . 7  
3 1 3 . 4  
97 .50  
120.6 
1 5 . 4  
310 .6  
91.10 
l e 2 . 9  










2 .028  
, 350  
.210 
- 2 5 0  
2.085 
. 3 5 8  
.21p 
. 3 0 5  
1.142 
S 70 
. e 1 1  
.366 
r.zie 
WAR3 ARRIVAL DATE : 2446820 (16 JUL 19921 -. 
-206 2 1 1 . 2  - 2 1 . 9  . 4  ,824 0 2 . 9  .336 .710 165.4 460 .4  . S i 1  1.020 109.4 
6402 1 4 5 . 3  6 . 5  2 . 1  1 .321  1 2 . 7  .399 1.001 6 5 . 4  176.0 .6060 1.409A 9 2 . 8  
. I29  42 .0  7.6 -1.4 .166 82.2 .el8 1,200 149.1  415.2 .939 I .462  9 9 . 0  
12.28 7.54 4 . 7 9  4 .75  0 . 1 3  2 . 1 s  12.32 21112 9 4 . 3  2 3 . 1  19 .1  -372 6 . 0 2 2  
.164 2 5 1 . 4  - 2 2 . 9  .O . a31  8 8 . 1  .SO5 .114 111.1  456 .2  .538 1.010 107.4  
-362 143 .0  7 . 7  2 .2  1 . 3 3 3  74.9 .381 1,021 5 8 . 1  1 1 5 . 0  .e320 1.410A 9 3 . 1  
.143 4 7 . 5  9 . 3  - 1 . 6  ,766 80 .7  ,237 1 .196  146 .4  422 .0  ,913  1 .419  1 0 0 . 7  
11.13 7.22 4 .21  4 . 5 1  7 .90  3.01 12.11 2/1/2 9 3 . 0  18.1 2 1 . 6  a 4 5 8  5 .341  
- - - - _. - __ __ . - 
1.206 3 . 5  1 0 . 1  126.3 - 4 U e  
. 6 5 5  - . I  2 . 3  1 0 . 4  , 2 2 0  
1.066 -1.1 -26 .1  305.2 ~ 1 0 1  
13.8  4 4 . 3  10.6 92.00  3-86? 
1.210 3 .4  10.9  122.1 .38i? 
.665 - . O  2 . 0  1 2 . 0  ,211 
1.064 -1.1 - 2 4 . 1  309.0 .209 
12.6  41.0 8.3 96.30 I .900  
1.213 3 .4  1 1 . 2  121.5 ~ 3 5 3  
.667 -1.0 1 . 9  12 .4  -208  
1.063 -1.1 -22.1 314.9 .242 
12.0 41.1  0 .2  91.30 e.ose 
.159 245 .8  -22 .1  - . l  .e38 9 2 . 8  .298 ,716 186.6 454;s .548  1.0100 106.9  
- 3 5 5  1 4 3 . 5  8.1 2.2 1.334 7 5 . 4  .310 1,024 56 .4  174 .0  .6310 1.410A 9 3 . 2  
. I61  53 .0  1 1 . 0  -1.8 .764 79.0 .260 1 .192  143.8 428 .9  .e82 1.502 102 .5  
12-01 7 . 5 5  4 . 1 5  4 . 4 6  7.85 3 .39  13.22 2/1/2 92.7  13 .6  21 .9  ~ 4 8 1  5.203 
4-8520 4-8669.7 .173 230.3 -20.5 - . l  .e46 9 6 . 3  .302 ,783  195 .0  453 .8  -547  1.0190 101.1 1.216 3 . 4  11.1 lZ2.S ~ 3 5 7  
4-0689.7 4-8820 . 3 5 7  143.6  1 .9  2 .2  1.334 71.2  .379 1.022 1 7 . 2  114.9 ,6350 1 .4101  93.1  ~ 6 6 1  -1.0 2 . 0  12.2 *PO9 
4-6820 4-9200 .187 S0 .3  12.6 -2.0 .162 10.1 .291 1.188 1 4 1 . 3  435 .9  .642 1.534 104.1) 1.063 -1.2 -LO.I 32O.e 
12.17 8 . 2 9  4 . 3 3  4 .48  1.80 3.96 13.91 2/1/2 9 2 . 0  9 . 6  21.0 .411 5 .419  13.1 4 1 . 0  0 . 1  97.10  L a 1 0 8  
4-0530 4-0670.9 .ZOO 235.5 - 1 9 . 4  . l  .e15 9 9 . 5  .312 .789 202.S 453.5 ,143 1.0360 101.6  1.220 3.4 1 0 . 7  1L4.7 * 3 7 O  
4-8670.9 4-6620 .370 144.0 7.5  2.2 1.332 14.5 .384 1.010 59.5 115.2 ,6270 1.4101 93.0 -664 - a 0  L.'l 11.7  *e12 
4-0020 4-9210 .222 6 3 . 0  1 4 . 1  -2.2 .160 13.8 .333 1.184 139.1 443.4 -189  1.578 107 .7  1.063 -1.3 -10.0 125 .5  .334 
14.03 9.48 4 . 6 9  4 . 5 5  1.94 4.79  14.80 2 / 1 / 2  9 3 . 5  5.9 10.3 .440 1.051 13.2 42.9 9 . 4  98.40 S a 1 0 0  - -- MARS ARRIVAL OAT€ : 2448830 (26  JUL 199LI 
4-0490 4-0670.4 .e37 277.7 -20.2 .$ .el9 80.0 .360 ,765 161 .0  463.4 ,490  1,041 110.9 1.203 3 . 0  9.9 131.7  a 4 3 3  
4-0078.4 4-0630 .433 149 .3  S . 9  2 .0  1.324 71.1 .414 1.001 10.2 180.0 -5860 1 .415  90.0 ~ 6 4 4  - e 5  L.0 7.5 *e31 
1L.64 1.03  5 . 2 6  1.02 8.40 e . 1 7  12 .24  L / l / L  103.2 24.2 1 7 . 9  ,321 0 . 4 3 0  15 .0  48.7 12.0 90.40  1 .741  
4-6030 4-9170 .le0 3 9 . 3  6 . 1  -1.4 . re2  83.5  . e l3  i.200 153.4 413.4 ,041 i . 4 ~  o s . 6  i .066  -.a -11.1 306.5 ,174 
2 59 
STOPOVER T I M E  = 0 DAYS 1993 OUT8bUNO SWINGBY MIS310N DURATION = 660 D A Y S  
MARS ARRIVAL DATE : 2418830  
9t3 l l l L  14QE 
-. 
I I v i PSI -1 ECCEN SNA T H E T ~  THETL PERIH -APHEL--PSI i 
1 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI  4 
I 5 V 5 PSI  5 ECCEN SHA THE15 THE16 PERIH APHEL PSI  6 
-OVA--EVA DVD-EVR_.-TYPE_SUN A SUN R KAPPA---A--- E 
. l  .831--%2.1 .SO1 ,775 184.8 455.67542 1.0080 107a-i- 
2.3 1.335 75.2 .380 1.026 56.8 178.4 .6360 1.415A 91.0 
-1.7 , 7 5 8  80.4 .E50 1.191 147.6 426.6 .e94 ,1.489 $01.6 
4.53 7.92 3.05 13.02 2/1/2 101.3 14.8 22.1 - 4 7 1  5.226 
. l  ,843 95.6 .303 .780 193.3 454.7 . 5 4 4  1.0160 107.2 
2 .3  1.334 71.1 .381 1.025 57.2 178.1 .6310 1.415C. 90.9 
-1.9 -756 78.3 .277 1.186 144.7 433.3 .e58 1.515 103.8 
4 . 5 4  7.93 3.48 13.61 2/1/2 101.4 10.7 21.4 .468 S.388 
.2  .812 99.0 .312 ,786 200.9 4S4.S , 5 4 1  1.0510 107.7 
2.2  1.333 74.5 ,386 1.022 59.2 1 7 8 . 1  ,6280 1.415A 90.6 
-2.1 ,754 75.7 .312 1.182 142.1 440.3 .e13 1.550 106.3 
4.60 7.99 4.13 14.41 2/1/2 101.7 6.9 19.8 .439 1.804 
.4 .863 102.1 .327 ,795 207.8 454.1 . I 3 4  1.0550 108.5 
2.2 1.331 73.6 .393 1.016 62.4 179.1 ,6160 1.415A 90.6 
-2.3 ,751 72.3 .359 1.177 140.0 447.8 , 7 5 4  1.600 109.5 
4.71 8.10 5.10 1 5 . 5 7  2/1/2 102.1 317 1 7 . 7  -400 6.517 

























- _  
SWNGEY S P E E C l  R A l  OECLl 
A R R I V E  SPEED3 R A 3  OECL3 





PROP AERO OVL ._ 
._ 
v 2 I 2 DECLP 
V 4 I 4 OECL4 
V 6 I 6 OECL6 



















-- - _ -  - - - -  
R A 2  SPEEOL 
R A 4  SPEED4 
R A 6  SPEED6 
E T A  CERIC 
210 * 1--21. s- 
52.0 10.0 
146.0 8 . 2  
7.21 4.16 
- 
3.4 11.1 123.9 a357 
-.9 1.2 9.9 .Pi1 
-.9 -21 .2  316.2 .e29 
4 3 . 7  7 .4  91.00 1.989 
4-8120 4-8671.2 .l71 241.7 -20.4 
4-8671.2 4-8830 e359 146.1 8.1 
4-8830 4-9200 .165 58.3 11.9 






- .e  1 .s  
-1.1 -17.0 
4 5 . 3  8.0 
3 . 2  9.6 
- . I  1.6 
-1.2 - 1 4 . 8  





1e6.6 a 3 7 0  
9.¶ .el4 















4-9220 . e 3 3  
14.94 
-- ____ 
4-8500 4-8675.1 . l e 0  268.3 
4-8675.1 4-8840 .382 149.8 
1-8840 4-9180 .I21 4 2 . 5  
11.81 7.02 
4 - 8 J l O  4-8613.0 .162 2 5 5 . 0  
4-8840 4-9190 .I32 49.8 
11.85 6.99 
4-8120 4-8671.0 -169 2 4 5 . 5  
4-8840 4-9200 .148 1 7 . 0  
4-86r3.0 4-8810 . 362  149.0 





238.1 -18 .7  
147.2 7.1 






-21.3 . 5  
7.4 2.2  
.6.3 -1.6 
4 . 4 2  4 .70  
86.4 .320 .?68 
73.9 .393 1.023 
83.2 .224 1.196 

































,323 1.014 108.4 1.209 3.5 10.5 $28.9  
.6220 1.429 88.Y -654 -.I 1 . 3  7.9 
.928 1.463 OB.? 1.064 - .E -22.Z 312.0 
21.2 ,412 5.425 12.4 41 .8  6.4 94.70 
- 2 1 . 4  . 3  




8-2 2 .3  
10.9 -1.9 
4.28 4.66 
91.2 -304 - 7 7 2  
7S.O ,384 1.030 
81.7 -242 1.191 
2.80 12.87 2/1 /2  
9J.0 .304 ,777 
7 5 . 1  .384 1.030 
79.8 ,263 1.186 
3.12 83.38 2/1 /2  
10.9 1ee.s .537 1.0070 107.4 1.208 3.4 
.6340 1 .421  89.0 .658 - .9  
.902 1.479 l O 1 . 2  1.063 - .8  
22.3 .418 1.169 12.0 4 
. 5 4 1  i.0130 107.5 i . 211  3.4 
,6350 1.42J 89.0 .6J8 - . 9  
,871 l.SO0 103.0 I.062 - . a  











6.P 97.10 12.06 7.40 
4-8079.9 4-8840 . 3 7 1  149.3 
4-8840 4-9210 .1T2 63.9 
12.91 8.i9 
a-8530 4-867s.~ .i92 240.9 -19.2 . 4  
7.8 2.5  
13.% - 2 . 0  
4.57 4.72 
.138 1.0210 107 .1  $ . 2 ¶ 9  S.3 $ 0 . 3  SLC4.f 
.6290 1.423 88.9 .E30 - . 8  1.2 8.9  
,831 1 . 5 5 0  105.2  1.062 - . e  -16.0 328.4 
20 .5  .438 5.620 11.6 47.9 6.9 98.70 
98.3 -312 .783 
74.6 .388 1.027 
r7.5 ,296 1.181 
3 .62  14.07 2/1/2 
4-8340 4-887S.8 .223 240.3 -18.6 .9 .860 101.6 ,326 .791 208.5 4 3 4 . 9  ,333 1.0490 108.3 I.820 9.0 8.3 131.D -387 
4-8675.6 4-8840 .38? 110.0 7 . 2  2 .2  1.333 13.7 .391 1.022 61.7 182.1 .6180 1.425 88.6 .6S3 - . 7  1.3 7.E .IC24 
4-8840 4-9220 . 2 0 5  70.1 15.0 -2 .2  .744 74.5 ,536 1,178 142.9 444.7 ,781 1,570 108.0 1.062 -a9 - 8 S . 7  335.8 .340 
14.23 9.41 5.04 4 . 8 2  8.21 4.37 13.01 2/1/2 109.2 4.4 18.4 ,401 -243 1P.O 19.8 6.D 93.00 @.SO4 
-- MARS ARRIVAL DATE E 2448850 115 I 
.8 .821 84.1 .332 .I55 169.2 461.2 
-1.6 .747 84.5 ,221 1.196 159.7 417 .3  
¶ . O S  8.44 2.90 12.42 2/1/2 115.4 20.7 
. S  ,829 90.2 .SO9 ,769 180.4 411.9 
-1.7 .745 83.0 ,237 1.191 158.2 423.3 
4.86 8.24 2.64 12.7? 21112 111.0 16.1 
2.2 1.338 1 3 . 2  .roe 1.026 62.9 184.9 
2.3  1.337 74.8 .389 1.035 57.7 184.4 
W G  19921 - 




































i 2 9 . 3  .369 
8 . 0  .e25 
111.8 .e13 
96.30 1.E11 
,196 274.7 -20 .0  
.398 153.6 6.9 
-116 38.4 4.3 
12.19 I . 2 3  4.63 
.165 260.5 - 2 0 . 8  
-369 152 .2  8.0 
.123 46.3 7.0 









1 0 7 . 3  
87.3 
102 .3  
tr.131 











3 3 . 4  
3.6 
- * 5  
- . 8  




3 . 3  
-.6 





,168 249.9 - 2 0 . 0  .4 ,836 94.2 .306 ,774 189.6 4S8.6 .537 1.0100 
.364 152 .1  8 . 2  2.3 1.338 75.0 e388 1.036 56.9 184.4 ,6350 1.438 
,135 5 4 . 5  9.7 -1.8 .742 81.3 .257 1.18s 1 5 2 . 7  429.4 ,880 1.490 
11.96 7.13 4.26 4.83 8.22 2.86 13.22 C / i / 2  114.9 12.9 22.9 ,493 
4-6S30 4 - 8 8 7 5 . 8  ,188 244.2 -19.0 . 5  , 8 4 5  97.8 .Si5 ,779 197.6 456.0 ,538 1.0230 107.E 1.213 S.3 1O.L 131.0 .S?C 
4-6679.6 4-8810 .372 152.4 7.9 2 . 3  1.337 74.6 ,391 1.054 58.2 184.5 .6300 1.438 87.1  .654 - . I  1.3 7.1) .ZL8 
4-8610 4-9210 .153 6 2 . 8  12.2 -1.9 .?39 79.2 .284 1.180 149.4 435.6 -84) 1,114 104.4 1.062 -.6 -19.0 329.0 ,277 




120.4 - 5 6 4  
B.1 ,224 
925.1  .e42 
91.10 1.8?0 
4-8540 4-8677.Z .el8 242.8 -18.4 .I ,856 100.9 .326 .787 Z04.7 411.8 ,530 1.0130 108.5 1 . 2 1 7  3 . i  9.3 131.6 , 3 8 1  
4-807l.L 4-8850 .387 153.0 7.3 2.2  1.335 73.8 .397 1.030 60.9 184.7 ,6210 1.438 86.9 - 8 5 0  -.6 1.0 7.6 . e50  
4-8050 4-9220 .le0 70.1 1 4 . 9  -2.0 ,737 7 8 . 5  .318 1.174 146.3 442.1 .801  1.548 106.8 I.031 - . 8  -111.7 884.8 .OIO 
13.14 ~ , 7 e  4.90 1.91 8 . 3 8  3.80 14.61 w i l e  i i ? ~ . ~  5 . 8  10.3 . m e  9.056 10.3 52.s 9 . 0  
- _ .  - MARS ARRIVAL DATE : 2448860 (25 AUG 19921 - .__ 
.222 
. r e 4  
.115 
12.92 . 111 
, 5 7 7  
.119 





. 1 8 4  
. 1 4 0  









, 3 7 9  
282.0 
118.1 
























2 . 3  






8 . 1  















2 . 1  
-1.7 
1 . 4 2  
.I 






5 .02  





2 . 2  
-2.0 
8 . 1 5  
1.1 
2.1  












. I 3 5  
8.41 










, 726  
8.$Y 


































, 9 3 1  





$ 5 3 2  
.6340 
.E87 
















. 334  5.884 
1.007 453 101.2 8 9
1.470 100.6 
. A 2 1  1.040 







, 4 3 2  9 .218  
1.0570 108.5 
1.454 81.3 
1,931 105 .9  
,403 4 . 6 7 4  
1.0630 109.5 




4 - 8 0 8 2 . 8  4 -8860  
4-(18EO 4 -9180  
4-8110 4 - 8 0 7 7 . 8  
4 - 8 0 6 0  4-9190 
4 - 0 5 2 0  4-8676.9 
4-8076.9 . I - B ~ B O  
4-8860 4-9200 
4 - 8 1 5 0  4-8677.4 
4 - 8 0 7 1 . 4  4 - 8 8 6 0  




3.8 1O.L I J B . 1  
- .4  -LO.8 Jl2.S 






. B I D  
1 .063  
11.7 
1.206 














8 .  
89.0 .?#IS 
7 4 . 4  .S96 
8 4 . 4  .en4 




2 . r o  19.11 
177.1) 459.4 





157.2 6 2 8 . 1  
1 2 0 . 2  13.2 
3.5 10.6 l32.B 
-.4 -18.L 3 1 8 . Z  
53.e 7.1 91.60 
3.s 10.5 152.1 
- . I  1.7 8 . 1  
- . 4  -16.2 323.0 
l e . 8  5 . 9  96 .90  
- . e  1.9 8,s 
96.9 . S I 3  





1 5 J . 5  4S4.0 
L20.2 Q.6 
3 .2  10.0 939.4 
- . a  1 .8  .B.4 
-.1 - 1 4 . 0  329.8 
33.6 5 . 4  96.QD 
3 . 1  9.2 139.8 
- . 9  2.t 6 . 1  

















9 . )  8 . 0  P3S.k 
-.4 P.4  7.8 
MAR8 ARRIVAL DATE 2448870 ( 4 8EP 1992) 
4-8310 4-8680.1 . l e 1  273.1 -16.8 1.0 ,822 87.6 .324 .?e2 174.9 451.0 . J l S  1.009 108.P I .200  3.5 $ 0 . 4  136.0 . Y 8 @  
4-6680.1 4-8870 . J 8 8  919.9 7.2 2 . 2  f.341 15.16 .404 1.048 99.4 189.2 ,6240 1 .471  E3.9 ,846 
4-8e70 ~-9ioo ,118 31.3 3.4 -2 .8  . n i  as.8 ,233 i.ig4 I ~ S . D  421.1 . 9 1 ~  1.47; 100.4 (.om 





.169 260.2 -19.1 
.379 159.0 1.9 
.122 46.4 6 . 5  
42.12 6.88 4.2r 
.181 251.9 -18.9 
. 3 7 9  199.1 
.e31 9e.e 
. 2 O P  84E.9 -18.0 
3 8 0  159.6 
.I46 68.8  I 
94.20 Y . @ T  4.00 
12.46 1.21 4 
* 8  ,830 
9 . 3  1.443 
-8.8 .128 





9 8 . S  .527 1.0060 108.0 $ . e 0 3  
89.0 .6340 9.470 84.1 .64Q 
2 1 . 0  .e92 1.482 101.8 L.064 
13.1 e3.7 .43e 4.835s 11.1 4 
2 P93.B 458.0 ,929 1.0140 208.0 $.EO? 
69.0 .e350 1.490 84.1 .BOD 
32.6 ,563 L.491 103 
10.8 23.0 ,428 8.0  
2 60 
STOPOVER TIUE = 0 Ck13 1993 OUTBOUNC S W I N G B Y  MI'ssl@N OURATI@N = 680 D A Y S  
UARS ARRlVAL CAlE 5 2448870 
1 eco ,see .. ..-. .I.- __ ___ - -. - _. - . - __ 
LAUNCH SUNGBY SPEED1 R A l  OEcLl  I 1 V 1 PSI l?CCEN -SUA THE11 THE12 PERlH APHEL P S I  2 Y 2 I 2 OECL2 RAE SPEC02 
SUNGBY ARRIVE SPEEDS RA3 DECL3 1 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  3PEEC4 
DEPART RETURN SPEEDS R A 5  OECLI I 5 V 5 P S I  5 ECCEN SUA THE15 THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 RA6 SPEED6 
-- .____ PROP - AERO-OVLL!A >!A-OVO EVR-TYP_ESUN A SUN R KAPPA-----A - E _-INC RAP OECLP ETA PERYC 
4 - 6 5 5 0  4-8682.1 -242  248.9 - 1 7 . 8  1 . 2  ,860 102.8 -341 .787  207.8 457.3 .519 1.0550 109.5 1.217 2.8 7.9 141.3 *A05 
4-8662.5 4-8670 e 4 0 5  160.5 6.6 2 .1  1.339 73.0 .411 1.043 62.4 189.3 .6140 1.472 8 3 . 6  -643 - a 3  3.3 9 . 1  
4-8870 4-9230 -170 75.6 15.3 -1.9 ,718 77.3 -328  1.167 1 5 0 . 5  444.5 .784 1 . 5 5 0  101.6 1.061 - a 2  -8 .4  342.0 -335 
14-36  8.92 5.34 5.46 8.84 3.58 14.90 2/1/2 124.8 3.6 19 .1  .366 6.034 8 . 3  60.4 3 . 9  95.70 1.845 
-.___ .. 
4-8510 4-8684.1 ,195 
4-8684.1 4-8880 .404 
4-8880 4-9190 .122 
12.86 
4-8520 4-8681.6 .172 
4-8681.6 4-8880 3 7 9  
4-8880 4-9200 ,122 
12.37 
MARS ARRIVAL DATE 2448880 (14 SEP 1992) --- _ _  . -_______I
280.2 -17.4 1 . 4  .e17 85.8 .336 ,758 1 7 1 . 5  463.0 .504 1.013 109.5 1.197 
163.9 6 .5  2.0 1.343 73.2 .414 1.054 61.2 191.2 .6170 1.490 82.3 - 6 4 2  
32 .8  1.8 -1.8 , 7 2 5  87.3 .234 1.196 171.1 421.0 .917 1.476 100.4 1.065 
7.23 4 . 6 2  5.63 9 .01  2 .61  12.61 2/1/2 128.4 1 1 . 1  23.0 .369 5.019 12 .7  
266 .1  -18.3 1.1 .E26 91.2 .317 .763 182.5 460.2 .521 1.0010 108.3 1.201 
162.7 7 . 5  2 . 2  1.345 7 4 . 1  ,404 1.060 S6.9 191.0 .6320 1.489 8 2 . 7  -646 
41 .6  5 .0  -1 .8  . 7 2 l  85 .8  .248 1.189 166.9 426.3 .895 1.483 101.7 1.063 
6 .92  4 .31  5.45 8.84 2.61 13.01 2/1/2 128.3 14 .1  24.3 .418 4.760 11.1 
3 . 6  10.2 141.0 .404 
- . 2  4 .3  10.8 .256 
- . O  - 1 6 . 2  318.4 e207 
61.1 9.3 93.70 1 .482  
3.4 
- .4  
-.o 
59 .6  
3 . 2  
- .4  
- .O 
59 .9  
10.2 1 3 8 . 3  ,379 
3.9 1 1 . 1  .e49 
- 1 4 . 3  124.3 e229 
6.4 96.20 1 . 1 1 3  
9 . 1  3 8 138.7 1 1 . 1  . I 7 7  e249
-12 .2  330.4 . e 5 5  
5 . 2  96.90 1.623 
4-8130 4-8681.4 -179  256.5 -18.1 1.0 .834 95 .2  .316 .768 191.4 459.0 ,525 1.0110 108.2 1.204 
4-8681.4 4-8880 ,377 162.7 7 .5  2 . 2  1.345 74.6 ,403 1.061 56.6 191.0 ,6330 1.489 8 2 . 8  ,647 
4-8880 4-9210 . l e 6  5 1 . 7  8 .3  -1.8 . 7 1 7  83 .9  ,265 1.181 162.6 431 .7  .e68 1.495 103.1 1.062 
12.53 7.09 4 .40  5.44 8 .83  2.68 13 .42  2 / 1 / 2  128.3 1 0 . 7  23.8 -422 4.847 10.3 
3.0 8 .9  140 .6  .387 
- .3  4 . 0  11.0 ,251 
- . O  -9.9 336.4 ,285 
6 1 . 2  4 .5  96.60 1.670 
4-8540 4-8682.4 .202 251.9 -17.7 1.1 .e44 98.7 .325 3 7 4  199.2 458.5 .523 1.0250 108.6 1.208 
4-8682.4 4-8880 .387 ,163 .1  7.1 2 . 1  1.344 74.1 .407 l.OT8 38.3 191.1 .6280 1.489 8 2 . 6  e645 
4-8880 4-9220 -136  62.4 11.7 -1.9 . T i 3  81.8 .e88 1.174 158.5 437.1 .e36 1.51Z 104.8 1.061 
13.11 1.60 4.73 5.51 8.89 2 .87  13.95 2/1/2 128.4 7.5 22.4 -402 5.157 9 . 3  
4-8510 4-8684.2 .235 231.4 -17.5 1.3 . 8 5 5  102.1 .339 .782 206.0 458.2 -517  1.047D 109.4 1.214 
4-8684.2 4-8880 .404 163.9 6 .5  2 . 0  1.343 73.1 .414 1.053 61.2 191 .2  a6170 1 .490  8 2 . 3  ,642 
4-8880 4-9230 .154  73.1 14.5 -1.9 .710 79.2 .317 1.167 1 5 4 . 5  442.8 .797 1.53T 106.8 1.061 
14.10 8.41 5 .23  5.63 9 . 0 1  3.24 14.65 2/1/2 128.4 4.4 20.2 a368 5.691 6 .1  
HARS ARRIVAL DATE = 2448890 (24 8EP 199P) -- 
2.7 7 .8  143.6 - 4 0 4  
- . 2  4 .3  10.8 .e50 
- . O  - 7 . 5  342.5 ,322 
63.3 3 .6  95.90 1.727 
____-.-- - 
4-8510 4-8688.S .220 288 .1  -15 .5  5 . 9  .812 83.2 .355 .753  167.3 465.6 .486 1.021 110.7 1.193 3.9 10.1 148.5 -429  
4-8688.1 4-8890 .429 168.8 5 . 5  1 .9 1 .344  7 2 . 0  .429 1.058 64.3 193.0 ,604D 1.512 80.6 ,635 . I  0 . 0  12.9 -270  
4-8890 4-9190 .129 28.9 .7  -1 .9 ,118 88.9 .236 1.200 176.4 420.8 .917 1.484 100.5 l rO66  - 2  -15.2 318.3 -208  
13.72 7.74 4 . 9 9  5.99 9 .36  2 .75  12.70 2/1/2 131.4 17 .8  22.5 e327 5.125 14.2 06.1 11.7 91.80 1.350 
4-8120 4-8684.L .ill 272.5 -'17.3 1.3 .8Z2 89.9 ,323 .759 179.7 461.6 ,514 1.004 108.7 1.197 
4-8684.E 4-8890 .387 166.7 6 . 9  2 .1  1.348 74.2 .411 1,069 57.4 192.8 .6300 1.509 81.4 ,643 
4-8890 4-9200 .126 37 .1  3.6 -1 .9 .714 87.4 .248 1.192 172.0 425.9 .e96 1.488 101.6 1.064 
12.13 7.05 4 .37  5.68 9 .06  2.68 13.01 2/1/2 131.5 14 .4  2 4 . 7  e 4 0 1  4.674 11.4 
3.4 10.0 141.9 - 3 8 7  
- .2  5.3 13.1 .e58 
.2 -13.5 324.3 .e29 




.178 261.5 -17.5 1 .2  .E30 94 .2  .319 ,764 189.1 460.2 .521  1.0070 108.4 1 .201  3 .2  9 . 6  141.6 e381 
,381 166.4 7.2 2 .1  1.348 74.5 .408 1.011 56.3 192.7 .634D 1.508 81.5 .644 -.2 5.2 13.1 .e56 
.125 46 .8  7 . 0  -1 .9 .I10 85.6 .264 1.183 167.5 431.0 .E71 1.496 102.9 1.063 - 2  -11 .4  530.1 e252 







.198 255.6 - 1 7 . 3  1.3 ,839 9 7 . 9  .325 .770 197.1 459.5 .520 1.0200 108.7 1.205 3 . 0  8.8 143.1 -388  
388 166.7 6.9 2 .1  1.348 74 .1  .411 1.069 5 7 . 5  192.8 ,6290 1.509 81.4 .643 - . 2  5.3 13 .1  .E58 
,130 57.9 10 .5  -1.8 .IO6 83.5 .E84 1.175 163.0 436.1 .842 1.509 104.5 1.062 .2  -9 .1  336.7 - 2 0 0  
3.12 7.43 4.66 5.69 9.07 2.77 13.86 2/1/2 131.5 8 .1 23.4 .400 4 . 9 3 2  9.2 04.3 4 . 6  96.60 1.172 
.e29 254.2 - 1 7 . 2  1 . 5  .e50 101 .3  .338 ,777 204.1 459.2 .514 1.0400 109.4 1.210 2 .7  7.7 145.9 .403 
.403 167.5 6.3 2.0 1.346 73.3 ,418 1.065 60.1 192.9 .6200 1.510 8 1 . 1  ,640 - . O  5.0 13.0 .e63 
a142 69.5 13 .7  -1.8 . l o 2  81.1 .309 1.167 158.7 441.5 .BO6 1.528 106.3 1.061 . 2  -6 .7  342.9 ,333 
3 .93  8 .13  5.13 5 . 8 0  9.18 3.00 14.47 2 /1 /2  131.1 5.1 21.4 ,370 1.382 8 . 0  66.3 3.6 98.00 1.820 
.e87 256.0 -17.4 1 .7  .e63 104.6 .357 ,788 210.4 459.0 ,506 1.0690 110.5 1.217 2.4 6.3 149.6 ,426 
.426 168.6 5.6 1 .9  1.344 72.1 .428 1.059 63.8 193.0 .go60 1 .511  80.0  ,636 e l  6.0 12.9 -269  
,164 80.8  16.3 -1.8 .698 78.1 .342 1.160 1 5 4 . 1  447.2 ,763 1.557 108.6 1.061 .2  -4 .2  349.1 -353 
15.19 9.23 5 . 7 1  5.98 9.34 3 . 4 5  15 .28  2/1/2 131.4 2 . 0  18.9 ,332 6.084 6 . 4  68.9 2 . 1  95.10 1.687 
I___- ---____ MARS ARRIVAL DATE = 2448900 1 4 OCT 19921 - ____- 
4-8520 4-0687.2 .18S 279.4 - 1 6 . 1  1.6 ,817 88.3 .a31 -755 176.6 463.3 . S O 5  1.005 109.2 1.194 3 .5  9 . 9  145.8 e398 
4-8687.E 4-8900 ,398 170.8 6.2 1.9 1.550 73.7 ,419 1,078 18.3  194.4 .0260 1.530 80.0  ,640 .1 6.9 15.4 ,287 
4-6900 4-9200 ,133 33 .3  2 . 6  -1 .9  ,708 89.0 .e51 1 ,196  117 .2  425.8 ,895 1.497 101 .7  1.068 -3 -12.6 324.1  -231  
13.23 1.31 4 . 4 9  5.92 9.30 2.83 13.04 2 /1 /2  134.2 14.6 P 5 . 0  , 380  4,619 11.9 87 .1  8 - 6  94.80 1.314 
4 - 8 5 3 0  4-8681.B ,178 267 .0  -16 .8  1 . 4  ,826 93.1 .522 ,160 186.6 461.4 .518 1.0050 108.0 1.198 3.2 9.5 1 4 4 . 7  .38S 
4-8681.9 4-8900 ,365 170.2 6 . 1  2 . 0  1.351 1 4 . 4  .414 1 ,081  56.1 194.3 .6330 1.129 80.3 .642 - . O  6 .7 15 ,s  ,284 
4-8900 4-9210 ,129 42.2 5.8 -1.9 ,703 87 .3  ,265 1 ,166  172.5 430.5 .e72 1.501 102.9 1.064 .3 -10.6 330.4 ,252 
l Z . 9 l  7.14 4 . 3 9  5 .83  9 . 2 1  2.75 13.39 2 /1 /2  134.2 11.5 25.4 ,405 4 . 5 5 0  10.4 60.6 0 .3  96.4D 1.438 
4 - 8 1 4 0  4-8686.8 .194 259.7 -18.8 1.5 ,835  97.'0 .a26 ,768 194.9 460.5 .Sl6 1.0150 108.8 1.202 . 3.0 8 . 7  145.9 1389 
4-6688.8 4-8900 ,389 110.4 6 .5  1.9 1.351 74.'2 .416 1.080 5 6 . 8  194.3 ,6310 1.529 8 0 . 2  ,642 - a 0  8 .7  1 5 . 5  ,285 
4-0900 4-9220 .129 52 .9  9.3 -1 .0  .OB9 85 .3  .Z8Z 1.177 161.8 435.4 ,845 1.509 104.3 1.062 . 3  -6 .4 B36.8 . e 7 7  
13.22 ? * S I  4 .61  5.86 9.24 2.75 13.82 2 / 1 / 2  134.2 8 . 1  24.4 .397 4.730 9.3 07 .5  ¶ , O  96.6D 1.480 
4-OS50 4-8687.8 -223  
4-8887.9 4-8900 ,403 
4-1000 4-9230 ,136 
13.86 
4-8580 4-8689.9 ,260 
4-8600.9 4-8000 -424 
4-0900 4-9240 .151 
1 4  - 9 2  
I-__- - I_ - 
257';Z -16 .9  
171.1 6 . 0  
61.0 12.7 
1 . 0 1  5 . 0 4  
258.3 - 1 7 . 0  
172.1 5 . 4  
7 7 . 4  15 .6  
8 . 8 1  5.64 
.- - - 
1 .6  
1.9 





8 - 1 1  
. E 4 6  100.5 ,357 ,773 202.2 b60.1 .$ le  1.0330 109.4 1.207 2 .7  7 . 5  148.4 
1.350 7 3 . 4  ,422 1.076 19 .1  194.4 .6230 1.530 7 9 . 9  ,639 . I  1 . 0  15.4 
,694 82 .9  ,504 1.168 163.2 440.5 ,813 1.524 100.0 1.061 .S -0 .0  S 4 3 . t  
9 .33 2.87 14.36 2/1/2 134.2 5 . 7  22.6 ,370 5.100 7 . 9  89 .3  3.9 96.t?O 
,858 103.8 .355 . I 8 2  200.6 459.9 ,501 1.0600 110.4 1.213 L.3 6 . 2  111.9 
1.348 7 2 . 3  .431 1.071 62.5 191.5 .6100 1.532 79.5 ,635 - 2  7 . 3  15.4 
,690 8 0 . 1  .333 1.160 158.8 4 4 1 . 8  . 7 7 4  l . S 4 6  106.0 1.061 .3 - 3 . 4  349.5 
9.49 3 . 1 7 1 5 . 0 6 2 / 1 / 2 1 3 4 . 1  2 .8  20.2 ,335 5 . 7 0 1  0.4 71.8 2.4 9 1 - 3 0  






. 2  7 5  
.312 
1 .1?6  
4-8520 4-0690.7 . i 9 9  286.s -14 .5  2.0 ,813 86.4 ,343 .vi 173.1 465.2 .493 i.obe 110.0 i . 1 9 1  3.6 9 . 8  150.5 . 4 1 3  
4 - 8 6 9 0 . 1  4-8910 . 4 1 3  175.2 5.3 1.1 1.352 73.0 .430 1.086 59.8 195.9 .6190 1 .552  78.7 .636 8.7 18 .1  i L r 7  
4-8050 4-9200 ,144 30.4 2 . 1  - 2 . 0  ,103 90 .8  .25e 1.202 182.5 425.5 .e94 1.1090 101.9 1.068 * 6  -11.8 323.9 ,235 
13.90 7.12 4 .68  8.18 9.56 3.04 13.11 2/1/2 136.4 1 4 . 1  2 5 . 1  . S I 2  4.609 13.0 71.4 10.3 93.80 l . C 7 2  
4-0530 4-8686.4 .180 273.0 -15.8 1.7 ,822 91.9 .328 ,756 184.0 462.7 .510 1.0030 108.0 1.199 3.2 9.4 148.0 * S O 1  
4-8888.4 4-8910 ,391 114.1 6.1 1,6 1 ,354  7 A  2 .42$ 1.091 56 2 191.8 ,6320 1.550 79 .1  ,640 8 . 3  18.1 eC71 
4-6910 4-9210 .137 58.4 5.0 -1.9 ,697 8 9 : l  ,268 1.191 177:O 430.2 .872 1.509 103.0 1.065 - 5  - 9 . 9  330.3 - C 5 5  







4-8100 4-8891 .E 
4-8691.0 4-8910 
4-8910 4-oe40 
. l o 1  264 .3  - 1 6 . 2  
.391 174.2 6.0 
.133 48 .2  8 . 3  
13.40 1 .38  4 . 5 1  




.327 .781 192.7 481.6 . S l 2  1.0100 108.9 
,421 1.091 5 8 . C  195.8 .632D 1.550 79.1 
.e83 1.180 112.6 434.9 ,847 1.514 104.3 





1 * 8  







.337 .768 2 
.425 t.088 
,302 1.171 1 
14.50 Ollie 1 
.353 ,777 P 
,434 1.083 
,327 1.161 1 
14.91 Wl/2 1 
IVAL DATE sc t 4  
.361 ,746 1 
,444 1.092 
.eo3 i . t o s  I 



















* t  444.7 
t.4 3.5 




8.7 io7 .0  
.so9 i .oe1o io9 .s  
.62SO 1.151 78.9 
. E l 7  1.524 105.7 
t 3 . 7  ,371 4.865 
,503 1.05lD 110.4 
.613D 1.553 7 O . S  
. 7 8 t  1.541 107 .1  
t 1 . 4  .336 S.376 
x i  i 9 e e 1  -
, 211  260.5 -16 .4  
-403 114.7 5.6 
,134 6 0 . 0  11.8 
13.09 1.78 4 . 9 5  
.e52 2 6 0 . 7  -16.7 
- 4 2 2  175.7 5 . 0  
,142 73.0 11.0 
14.78 8.52 1.52 
. 2 t 3  t 9 5 . 0  - 1 t . 5  
-437 180 .2  4.P 
.116 28.6 1 .0  





t . 3  6.1 154.C -4CC 
.E - t . 8  349.a .330 
.4 0.8 1 a . i  .eo0 
74.7 e.9 9 4 . ~ 0  1.477 
0.0 
1 .6 





9.02 3.00 - 
t . 5  
1.4 
- t .1 
0.49 





3.8 9.7 151.9 ,437 
.I 10 .4  21 .1  .fee 
,O -10.0 3 t 3 . 5  e f 4 1  









8TOPOVLR T I M E  : 0 O A Y S  1993 OUTBOUNO SWINGBY MISSION OURATION 2 680 G A Y S  
MARS ARRIVAL GATE = 24489E0 
24 OCT 1992 
V A I 4 OECL4 R A 4  SPEED4 
V 6 I 6 OECL6 RA6 SPEED6 
INC _RAP -0ECLP ETA PERIC 
1.191 3 . 3  9 . 3  151 .7  .399  
.638 .4  1 0 . 0  21.0 . 2 ? 9  
1 .067  . 7  - 9 . 2  330 .1  .2S9 
1 1 . 4  7 3 . 8  6 . 6  9 5 . 4 0  1 . 2 6 5  
v 2 I e DECLZ R A P  SPEEce 
- 
- -  - . - 
LAUNCH 8WNGBI SPEED1 R A 1  OECLl 
SWNGBV ARRIVE EPEE03 R A 3  OECL3 
OEPART RETURN EPEE05 RA1 DECL5 
___ . . __ PROP_- AERO-OVL-- 
4 - 8 5 3 0  4-8691.1 ,164 219 .4  -14 .7  
4-8891.1 4-8920 3 9 9  178.2 5 . 3  
4-8920 4-9210 . 148  35.5 4 . 5  
1 3 . 8 0  7 . 5 9  4 .47  
4-8540 4-8690.7 ,189  2 6 9 . 2  - 1 5 . 5  
4-6690.7 4-6920 ,394 178 .0  5 . 5  
4-6020 4-9220 ,140  4 4 . 3  7.6 
13 .68  7 . 5 0  4 . 5 4  
._ 
I 1  
I 3  
I 5  
O Y A  
1 . 9  
1 . 6  
-2 .0  
6 . 2 1  
._ .. 
v i  
v 3  




9 . 5 9  
- . V L  
-- 
PSI -t TCCEN- SMA
-!"~_E.""-YPE_ 
PSI 3 ECCEN SMA 
PSI  5 ECCEN SMA 
90.5 .332 ,752  
73.9 .428 1 .101  
9 1 . 0  .E73 1.197 













SUN A-SUN R 
181.1 464.1  
56.5 197 .1  
182 .7  430 .1  








2 6 . 6  
__ 
PSI  2 
PSI  4 
PSI 6 
E 
1 0 9 . 3  
78.0 
1 0 3 . 2  
4 .341  
9 5 . 0  .329 .757 190 .3  462 .7  
74.1 .426 1.102 55 .8  197.1 
6 9 . 0  .285 1.185 177.6  434 .6  
2.96 13 .6s  2/1/2 138.6  9 . 2  
4-8550 4-6691.6 -212 264 .2  -15 .9  1 . 9  .E36 96 .7  .337 ,763  198.1 462 .0  ,506  1.0210 109.5  1 . 2 0 0  2 . 6  7.4 153 .5  - 4 0 3  
4-8691.6  4-8920 .403 178.4 5 . 2  1 . 6  1.357 73 .8  .430 1.100 57.3  197 .1  .6270 1 .573  1 7 . 9  ,637 . 4  1 0 . 1  21.0 .280 
4-8920 4-9230 a136 55 .2  1 1 . 0  -1.8 .680 86.8 .302 1.174 172.5 4 3 9 . 2  .820 1.528 105.7  1 .063  . 7  - 4 . 7  343 .3  -303 
14.00 7 . 7 5  4 . 8 7  6 . 2 4  9 . 6 2  2 .89  14.28 2/1/2 138.5 6.6 2 4 . 8  .370 4 .649  8 . 2  71 .4  1 . 1  96 .20  1 .349  
1 .a 
1 . 6  









2 6 . 3  
1.0060 
1 .572  
I .  523 
,366 
1 0 9 . 1  
78 .0  
1 0 4 . 3  
4 . 3 9 8  
1.195 2 . 9  8 . 5  151 .7  -394 
.638 . 4  9 . 9  2 1 . 0  .277 
1.065 . 7  - 7 . 1  336.7 .279 
9 . 7  7 4 . 0  6.8 96.30 1 . 3 1 3  
4-6560 4-8693.4 .245 263.4 - 1 6 . 3  2.1  .E48 102.2 ,352 .772 204 .8  461 .7  .500 1.0430 1 1 0 . 3  1.205 2 . 2  6 . 1  156 .6  -421  
4-6693.4 4-8920 .421 179 .3  4 . 6  1 . 5  1 .355  7 2 . 7  .437 1 .096  60.1 197.2  .6170 1.575 7 7 . 5  .634 . 5  1 0 . 3  2 1 . 0  - 2 8 5  
4-8920 4-9240 .139 68.0  1 4 . 3  -1 .7  .674 8 4 . 2  .323 1.163 167.6  443 .9  .787 1 . 5 3 9  1 0 7 . 3  1 .062  . 7  - 2 . 1  349.9 - 5 3 1  
1 4 . 7 0  8 . 3 3  5 . 4 0  8 .37  9 . 7 5  2 .94  14 .83  2/1/2 138.4 4 . 1  22 .7  ,340  5 .087  6 . 5  17 .6  3 . 6  95 .60  1 . 3 6 6  










4-8694.1 ,192  2 8 6 . 3  
4-8930 .409 182.4 
4-9210 .162 33.8 
14.40  7.99 
4-6693.0 .168 274 .1  
4-8930 .398 181.9 
4-9220 . 1 5 1  4 1 . 2  
14.04 7 .71  
4-8693.6 .2OF 268.1  
4-8930 ,404 182.2 
4-9230 .143 51.0 
14.19  7 .82  
-13 .3  
4 . 4  
4 . 4  
4 . 5 8  
-14 .6  
2 .2  ,613  6 8 . 9  .340 . I 4 8  117 .9  465 .6  .494 1.002 109.8  1.188 3.3 9 . 2  155 .6  ~ 4 0 9  
1 . 4  1.360 73.5 .436 1.111 57.3  198 .4  .6260 1 .596  7 6 . 8  ,635 . 6  11.8 24.1  ,286  
-2 .1  .688 9 3 . 0  .280 1.204 187.9 430 .1  .e67 1.5410 103.5  1 .070  . 9  - 8 . 5  329 .8  e265 
6 - 4 1  9 . 7 8  3 .41  13.61 2/1/2 1 4 0 . 2  12.1 27.0  ,360 4.285 1 2 . 4  77 .8  10 .1  94 .60  1 . 1 6 1  
I 2.0  .822 93.6  .332 ,753  187.7 463 .9  ,503 1.0030 1 0 9 . 3  1 .192  3.0 6 . 4  154 .6  ,398  
1 . 4  1.361 7 4 . 0  .a32 1.113 55.6  198.4 .e330 1.594 1 7 . 0  .637 .8 11.6 2 4 . 1  .283 
' - 1 . 9  .681 9 1 . 1  ,290  1 .190  182 .6  434 .4  .e45  1.5360 104.5 1 .067  . 9  - 8 . 5  336.5 .263  
6 . 3 3  9 . 7 1  3 .18  1 3 . 9 2  2 /1 /2  140 .3  9 . 4  27 .1  ,379 4 . 2 6 4  10 .3  1 7 . 5  7 . 7  9 6 . 0 0  1.e36 
4 . 8  
7.2
4 . 5 1  
-15 .3  
4.11 
1 0 . 3  
4 .80  
, 2.0 .832 9 7 . 8  .331 .759 195 .9  463 .1  .503 l.OlS0 109.6  1 .196  9 . 6  7 . 3  156 .2  -404  
t 1 . 4  1.360 73.7 .434 1 .112  56 .5  198.4 .629D 1.595 76 .9  *636 . 6  1 1 . 7  24 .1  ~ 2 6 5  
t -1.8 .674 88 .8  .304 1.178 177.3  438 .8  .820 1.536 105.7 1.065 - 8  - 4 . 1  343 .3  .304 
I 8 - 3 7  S .75  3.02 14.31  2/1/2 140.3  6 . S  25 .9  .368 4 . 4 6 0  8.6 10.8 6 . 0  9 6 . 2 0  1 .273  
4-8560 4 - 8 6 9 s . e  .238 266.5  -15.8 2.2 . e43  101 .4  ,350 ,766 202.9 4 6 2 . 6  .498 i.0350 110.3 1.202 e.2 6 .0  159.0 .420 
4-869S.E 4-6930 .420 182.9 4 . 2  1 . 3  1.319 72.9 ,441 1.108 59.0  198.4 .6200 1.597 7 6 . 8  .633  - 7  1 1 . 9  2 4 . 1  -280  
4-6930 4-9240 .140 63 .1  1 3 . 6  - 1 . 6  ,668  8 6 . 3  .322 1.166 172.2  4 4 3 . 3  . 7 9 0  1 .542  1 0 7 . 1  1 .063  S O  -1.8 350.0  e 3 3 0  

















8 . 5 4  
280 .3  






7 . s 7  
-- 
-11.8 
3 . 5  
4 . 5  
4 . 1 7  
-13 .5  
4 . 0  
7 . 0  
4 . 5 4  
-14 .5  
3 . 9  
9 . 9  
4 . 7 4  
- MARS ARRI 
2 . 5  .e08 8 6 . 9  
1 .1  1 .362  72.8 
-2.2 .66S 9 5 . 2  
8 . 6 2  10.00 3 .77  
2.2 .El8 92.6  
1 .2  1.364 13 .9  
-2 .0  .677 9 3 . 2  
8 .48  9 . 8 6  3.47 
2 . 2  ,821 9 6 . 8  
1 .2  1.364 73.7 
-1.8 .669 9 1 . 0  

















14 .82  
ATE = 2448940 (13 N< 
.143  174 .3  467 .4  
1.120 5 8 . 7  199.5 
1.214 193 .1  4 3 0 . 2  
2/1/2 141.8 12.2 
.149 185.1 465 .1  
1 .124  55 .6  199.5 
1 .198  187.7 434 .4  
2/1/2 141.8 9.6 
- 1 5 5  193.8  464 .1  
1.124 55 .9  199.5 
1.184 182 .2  436 .8  
2/1/2 141.8 7 . 2  
3v 1992, - 
.482 1.004 
,6200 1 . 6 1 9  
,863 1.5640 
27.1 ,335 
,491  1.0010 
.6320 1 .617  
.e43  1.5540 
21 .9  .389 
.499 1.0100 
.6300 1.617 
.El9  1.5480 
2 6 . 9  .365 
_. _ _  
.423  
























4-869 7 .  I 
4-6940 
1 1 0 . 5  
7 5 . 6  




1 .073  
i 3 . 7  
3 . 5  




9 . 1  
13-8 
- 7 . 8  
1 2 . 0  
160.1 
2 7 . 4  
829 .4  
93.50 
1 5 8 . 1  
2 7 . 3  















7 6 . 0  
104 .8  
4 . 1 5 3  
109 .7  
7 1 . 9  
105 .9  
4 . 2 9 3  
1 .189  
-635  
1.069 
1 1 . 0  
1 .193  
.635 
1 .067  
9 . 1  
8 . 3  
13 .4  
- 5 . 0  
0 . 0  
1 5 . 4  















2 1 . 3  
343 .2  
96 .10  
161.5 
2 7 . 4  
350 .0  
93 .10  
- 1 5 . 2  2.3 .838 100.5 
3 . 6  1 .2  1 .363  73.0 
1 3 . 1  - 1 . 1  .662 88.5 






186 .6  
58.6 
8 .29  
.162 200 .8  483.6 .495 1.0280 
1.121 58.1 199.5 .6230 1 .619  
1 .170  176 .8  442 .9 .  ,791 1.549 e / i /e  141.7  5 .0  e9 . i  .34e  
110 .3  
15 .7  
107 .2  
4 . 6 0 1  
1 .198  . 633 
1 .064  





MARS ARRIVAL DATE 3 2448S5O tL3 NOV 1891) 
4-8110 4-8698.1 .195 286.5 -12.2 L.4 .E13 9 1 . 1  .341 .145 182.e 488.4  .490 .9990 109.9 1 .188  3 . 0  8.3 161.7  ~ 4 1 1  
4-8696.1 4-8950 ,411 169.8 3 .1  1 . 0  1 ,361  73.6 .445 1 .135  5 5 . 8  200.6 .6300 1 .640  7 5 . 0  -634  1 . 1  1 5 . 1  30.1  ~ 2 9 5  
4-8910 4-9220 . I 8 1  38.0 1.2 -2 .1  ,614 95 .5  .308 1.208 192.7 434 .4  .E38 1.S770 105.2 1 .073  1 .2  - 5 . 4  336 .1  .LO8 
1 5 . 0 6  0.43 4 . 5 9  0 .63  io.oi 3 . 0 3  14.19 2 / i / c  143.1 9.0 ee.5 ,350 4 .084  1 e . i  0 4 . 7  1 0 . 5  05.10 i . o w  
4 - 8 5 5 0  4-11697.9 ,201 E11. l  - 1 3 . 8  2 . 4  .E22 9 5 . 7  .340 . ? S O  l S 1 . 2  4 6 5 . 2  ,495 1.0080 109.8  1.190 C.6 7.L 162.0  e408 
4-6697.1 4-8950 .406 189 .7  3.1 1.0 1.387 73.7 e444 1 .136  55.4 COO.8 ,8310 1.040 15.0 ~ 6 3 4  1 . 1  1 5 . 1  30 .6  s t 9 4  
14.68 8 .E2  4 . 1 0  0,81 9 . 9 9  3 . 5 1  14.50 2 /1 /2  143 .e  1 . 5  2 7 . 9  ,360 4.141 9.9  81.1 8.4 05.00 1 .134  
4-8950 4-ocao ,187 4 5 . 3  s.8 -1.0 .e85 03 .c  .si5 i . 1 ~  1 0 7 . 1  450.5  . @ i o  !.io60 m e . 2  i . 0 8 ~  1.1 - 3 . t  a43.0 . s i *  
262 
HISSION DURATION 7tO O A V 3  8lOPOVER TIUL i. 0 D A Y 8  1093 OUTBOUND 3UlNCBY 
UARS ARRIVAL DATE 8 t i 4 8 8 1 0  
6 JUL 1992 
LAUNCH 8UNGOI 8PEEOl - 'R i l  - D E & - ~ ~ l - ~ < - % I  -1-CCCEN- SUA -THETI THETZ'PERIH APHEL'-PSl 2 V 2 I t DECLt R*L 8PEEOt 
WNCBY ARRIVE 3PEEO3 RA3 DECL3 1 3 V 3 P S I  3 ECCEN 3MA THE13 THE14 PERIW APHEL P31 4 V 4 I 4 OECL4 RA4 SPEEOI 
DEPART RETURN EPEE05 RA5 OECLS I 5 V 5 P S I  5 ECCEN SUA THETS THE16 PERlH APHEL PSI  6 V 6 1 6 OECL6 RA6 WEE06 
--______ __ 
PRO_P--MRO OVL OVA EVA OVD EVR TYPKSUN-A SUN R.EtPPA - A  ---_____ 
--I-_. _______ MARS ARRIVAL DATE = 2448810 I 6 JUL 1992) -- 
4-8490 4-8671.1 . l e9  266.0  -23.0 . l  .e27 8 4 . 5  .323 .773 168 .2  458 .3  .523 1.022 108.5 1.209 3.4 10.3 122.5 -384 
4-8671.1 4-8810 -384 142.4 8 . 8  2.0 1.330 73 7 391 1 0 1 3  6 2 . 3  1 7 1 . 1  ,6170 1 409A 9 5 . 3  .665 - e 8  3 . 1  1 4 . 1  ~ 2 1 6  
4-6810 4-9210 .e57 60.9 1 4 . 2  -2.4 .766 71:) :381 1:186 136.8 447 .2  . ? S O  1:613 109.5 1.064 -1 .4  -19.1 823 .7  -388 
14.88 10.19 4 . 1 4  4.68 8 .07  5.65 15.14 2/1/2 84.3  5 . 1  20.0 .401 5 .758  18.2 4 1 . 0  9.8 94.30  * e 9 3 5  _ _ _ _ _ _ _ _ ~  
4-8490 4-6674.1 .ZOO 271.2  
4-8674.1 4-8820 . -402 14S.3 
4-8820 4-9210 e222 63 .0  
14 .33  9.58 
4-8500 4-8870.2 ,164 257.4 
4-8010.2 4-8820 -362 143.6 
4-8820 4-9220 .272 66.9  
14.77 10 .26  - 
MARS ARRIVAL DATE = 2448820 (16  JUL 1992) -- - - - - 
-21 .9  . 4  .e24 82.9 .336 .770 165.4 460.4 . S l l  1.026 109.4 1 .206  3.5 10.1 126.3 -402  
6 . S  2 . 1  1.327 72 .7  .399 1 . 0 0 7  65 .4  176.0 ,6060 1.409A 9 2 . 6  .E55 - . I  2.3 10.4  .E20 
1 4 . 1  -2.2 .760 73 .8  .333 1 .184  139.1 443.4 .789 1 .578  107.7 1.063 - 1 . 3  -16 .0  3 2 5 . 5  -314 
4 . 7 9  4 .75  8 . 1 3  4 .79  14.89 W i l t  9 4 . 3  5 . 9  19.1 .372 6 . 0 2 2  1 3 . 8  4 4 . 3  1 0 . 6  92.80 1-86? 
-22.9 .O .631 8 8 . 7  .305 .774 1 1 7 . 1  436.2  .538 1.010 107.4 1.210 3.4 1 0 . 9  122.1 .SO2 
7 .7  2.2 1.333 74 .9  .381 1.021 58.1 111.0 .6320 1.410A 93.1 .665 -.9 2.0 12.0 a t 1 1  
15.5 -2.5 .756 69 .8  .390 1.180 137.6  451 .7  -720  1.640 1 1 1 . 5  1.063 -1.5 -18.0 330.3  ~ 4 0 3  
4 . 2 1  4 . 1 1  1.90 6 . 0 5  16.32 2/1/2 93.0  3 .7  2 1 . 6  ,458 5.341 12.6 4 1 . 6  8 . 3  90.30 1 . 9 8 6  
MAR8 ARRIVAL DATE = 2448830 (26 JUL 19921 ---__------ - 
4-8490 4-6678.4 -237 277 .7  -20.2 .9  .a19 80.2 .360 .765 161 .6  463.4 -490  1.041 110.9 1.203 3 . 6  9 . 9  131 .7  -433  
4-8878.4 4-8830 a433 149.3  5 . 9  2.0 1 .324  71.1 ,414 1.001 10.2 180.0 .5880 1.415 90.0 -644 -.I 2 . 0  7.5 -231 
4-8830 4-9210 ~ 1 9 4  6 4 . 0  13 .8  -2 .1  .754 75 .7  .312 1.182 142.1 440.3 .e13 1,150 106.3  1 .062  - 1 . 1  -17 .0  526.9 ,310 
1 4 . 4 0  9.39 S . 2 6  S.02  8 . 4 0  4 . 1 3  14.41 2/1/2 103.2 6 . 9  17 .9  .321 6 , 4 3 0  15 .0  4 8 . 7  12.6 90.40  1 .141  
4-6500 4-8872.9 ,170 262.6  -22.2 - 2  .828 6 7 . 7  . 3 l l  .771 174.9 457 .6  -531 1.011 107.8 1.208 3.4  10 .7  155.1 *371 
4-8672.5 4-8830 -371 146 .5  7 . 7  2.2 1.333 74.5 .386 1.021 59.4 178.7 .6270 1.415A 9 0 . 6  ,659 -.e 1 . 4  9 . 4  ~ 2 1 4  
4-8830 4-9220 -235 69.0 1 5 . 4  -2.3 ,751 72 .3  .359 1.177 140.0  447 .8  ,754 1.600 109.S 1.063 -1.2 -14 .6  332.2 6167 
14 .00  9 . 3 9  4 . 2 9  4 . 6 1  8.00 5 . 1 0  15.S7 2 l l f 2  101.7 3 .7  2 1 . 4  .437 5 . 3 8 3  1 2 . 4  4 4 . 5  8.1 95.00 1 . 9 1 8  
I - - - MARS ARRIVAL OATE : 2448840 ( 5 AUG 19921 
4-8500 4-8675.1 ,180  2 6 8 . 3  -21.3 .5 . e25  8 8 . 4  .320 .768 1 7 2 . 3  459 .2  .523 1.014 108.4 1.205 3.5 10.5 128.5 -382 
4-8875.1 4-8840 ,582 149.8  7 . 4  2.2 1 .333  73 .9  .393 1.023 6 0 . 8  182.0 .6220 1.425 8 8 . 7  .OS4 - . I  1,3 7 . 9  a222 
4-8640 4-9220 ,205 70.1 1 5 . 0  -2.2 .744 74.S ,336 1 .176  142 .9  444.7 .781 1 .570  1 0 6 . 0  1 .062  - e 9  - 1 3 . 7  331 .6  -340  
13.58 8 . 7 9  4 . 4 2  4 . 7 9  8.18 4 . 3 7  15.01 2/1/2 109.1 4 . 4  21.2 .412  5 .421  12.4 4 7 . 8  8 . 4  94.70 1.822 
4-8510 4-8873.0 ,162 255 .0  -21 .4  .3 ,632 9 1 . 2  .304 . 772  182.7  456 .7  , 537  1.0070 101.4  1.208 3 . 4  1 0 . 9  126.5 a 3 6 2  
4-8873.0 4-8840 ,362 149.0  8 .2  2.3 1.336 7S.O .384 1.030 5 7 . 2  181.6 .6340 1.425 89.0 .658 -.9 . 9  8 . 5  . t i 7  
4-6840 4-9230 ,251 75.4 16.1  -2 .4  . I42 70.6  .390 1.171 141.0  452 .4  .714 1 .628  111.6 1.062 -1.0 -11.5 336.9  ~ 4 0 5  
14 .31  9 . 7 0  A . 1 8  4.67  6 . 0 s  5 . 5 2  16.36 2/1/2 108.7 2 . 5  22.3 .456 5 ,165  12.0 4 6 . 6  6 .9  96.80 1 . 9 0 7  -- MARS ARRIVAL~OATE 8 2448850 (IS AUG 1992) __ - - 
4-8500 4-8676.8 ,198 274.7  -20.0 .8 ,821 84 .7  .332 .765 169 .2  4 6 1 - 2  . S l l  1.018 109.2 1.202 3 . 6  1 0 . 4  1 3 2 . 7  ,398 
4-6678.3 4-8850 ,398 133.6  6 . 9  2 .2  1.334 7 3 . 2  .402 1 .026  62 .9  184.9 ,6130 1.439 8 6 . 7  .648 - . 5  1 . 7  7 .3  .e33 
4-0850 4-9420 ,180 70.1 1 4 . 5  -2.0 . I37  76.5 . S i 8  1.174 1 1 6 . 3  442 .1  ,801 1.148 106.0  1.061 - , 6  -12.7 334.8  ,320 
13.49  8 . 4 4  4 . 6 3  5.05 8.44 3.80 14.61 2/ l /2  115.4 5 . 3  20.9 ,379 5 . 5 0 1  12.9 51 .1  9.3 93.50 1.706 
4-8S10 4-6671.3 .165 260.5 -20.8 .I .829 9 0 . 2  .SO9 .769 180.4 457 .9  .I31 1.0070 107 .7  1.208 3 . 4  i O . 7  129.5 .360 
4-8875.3 4-8850 .369 152.2 8 .0  2.3 1.337 74 .8  .389 1.035 S7 .7  184 .4  .e320 1.438 8 7 . 2  .6S4 - . I  1.2 8.0 .225 
4-8850 4-9230 .216 76.6 1 6 . 4  -2.2 . I34  73 .1  .364 1 .169  143 .7  449 .2  .744 1 .594  109 .9  1 .062  -.I -10 .4  340 .2  .375 
13.78 8 . 9 2  4 . 2 3  4 . 8 6  8 .24  4 . 6 9  1 5 . 7 3  2/1/2 1 1 5 . 0  2 .2  2 2 . 6  .442 S.098 11.8 4 9 . 6  8.8 96.30  1 .811  
4-0120 4-8874.8 . I68  249 .9  -20.0 . 4  .a36 9 4 . 2  .306 .774 189.6 456 .6  . I 3 7  1.0100 107.5 1.209 3 . 3  10 .6  129.4 .384 
4-8614.8 4-8850 ,364 152 .1  8 .2  2 . 3  1.338 71.0 .388 1 .036  56.9 184 .4  .6350 1 .438  8 7 . 3  ,655 - . 8  1 . 1  8.1 ,224  
4-8850 4-9240 .273 8 1 . 8  1 7 . 9  -2.3 .732 68.4  .426 1.165 142 .0  457 .2  .666 1.661 114 .1  1 .062  -.e -8.2 345.3  .449  
15.15 10.35 4.26' 4 . 8 3  8.22 6 . 0 6  17.36 2/1/2 114.9  3.5 22.5 e453 5 .131  11.4 4 9 . 7  6 . 1  97-10 1.870 
__.__.___ MARS ARRIVAL DATE e 2448860 12s AUG 1992) __ -- 
4-8500 4-8882.6 .222 2 8 2 . 0  -18 .2  1.3 ,816 82.2  .352 .760 165 .2  463 .9  .492 1.028 1 1 0 . 5  1.198 3 . 8  10.2 138.1 ,424 
4-8882.6 4-8880 .424 158.1 6 . 1  2.1 1.333 t l . 9  ,417 1.027 6 6 . 5  187 .5  .5990 1.4S5 8 4 . 7  -640  - .2  2 . 7  7 . 8  . e 4 8  
4-8880 4-9220 . I61  68.8 1 3 . 7  -2 .0  .729 7 8 . 3  .304 1.174 150 .0  440 .1  ,816  1 .531  105.9 1.061 - . 4  - % 1 . 7  335.5 .304 
13.32 8 . A O  1.02 5.42  8.80 3.38  14,31 2/1/2 120.6  6 . 1  20.3 -534 5.684 14 .1  16.5 S 1 . A  91.50 1 . 5 8 A  
A - 8 S l O  4-8677.0 .ill 2 6 6 . 6  -19 .9  . ?  ,625 8 9 . 0  .315 ,766 177.8 459 .4  ,524 1 .007  108.2 1.203 3 . 5  10.8 132.8 ,377  
4-8677.8  4-8860 .377 155 .8  7 .7  2.2 1.339 74 .4  .396 1.041 58.4 186.9 .6290 1 .453  8 5 . S  .650 - .6  1 . 9  8 . 3  ,234  
4-6880 4-9230 .191 76.7 1 5 . 9  -2.0 .728 7 5 . 2  .343 1 .168  146 .9  446 .6  ,787 1.569 108.8 1.061 -.I - 9 . 4  3 4 1 . 2  .352 
1 3 . 4 5  8 . 3 6  4 . 3 0  5-08 8.47  4 . 0 6  1 5 . 2 5  2/1/2 120.3 2.8 22.9 ,423  5 .040  11 .7  53.2 7 . 1  95.80 1 .708  







4-087P. l  4-0870 
4-8870 4-9240 
---_I 
,168 254 .8  - 1 9 . 6  
,368 155.4  8 . 1  
.e36 83 .4  1 7 . 6  
14-41  9 . 3 6  4 . 2 8  
. 1 8 1  2 7 3 . 1  - 1 8 . 8  
.386 l S 9 . 7  7 . 2  
.110 1 5 . 6  15.3 
13.35 8.01 4 . 4 2  
. l e 9  260 .2  -19 .1  
,373 119 .0  7 . 9  
.208 8 3 . 8  1 7 . 2  
13.91 8 . 6 7  4 . 2 7  
-- -. . __ 
~6 .833 9 3 . 3  .309 .770 187.4 417 .7  .532 1.0080 
2 . 3  1.340 74 .9  .392 1.044 56 .7  186 .8  .6340 1 .453  
-2 .1  ,124 71.2 -396 1 . 1 6 3  144.4 453 .8  . T O 2  1.823 
5 . 0 2  8 . 4 1  5.12 16.58 2/1/2 120.2 1.8 23.1  -444 
1 . 0  .E22 8 7 . 6  ,324 .762 174 .9  4 8 1 . 0  .515 1.009 
2 .2  1.341 73 .9  ,404 1.048 59.4 189 .2  ,6240 1.471 
- 1 . 9  .718 7 7 . 3  .328 1 .167  150.5 444.5 ,784 1 . 5 5 0  
5.34 8.72 3.58 14.90 2 / 1 / 2  1 2 4 . 1  3 .6  23 .0  ,399 
2 . 3  1 .343  14 .7  .397 1 .012  56 .7  189.0 .6340 1.470 
- 2 . 0  . 7 1 5  73.7 .373 1.161 147.5 451.1 .728 1.594 
5 . 2 3  8 .62  4 . 4 0  16.01 2 /1 /2  124.6  .6 2 3 . 1  -432 
MARS ARRIVAL DATE : 2448870 ( 4 SEP 1992) - 
.8 ,830 92.3 ,312 .167 1 8 5 . 1  458.9 .527 1.0060 
MARS ARRIVAL DATE I 2 4 4 8 8 8 0  (14 3EP 19921 -- 
1 0 7 . 7  
8 5 . 6  
112.1 
4 .995  
108.7 
8 3 . 9  
107.8 
1 . 0 0 7  
108.0 
8 A . l  
110 .6  




1 .062  










. a 4 9  
1.061 
11.1 
_ _  
3.5 
- . 4  
- . e  
J6.9 
3 . 3  
-.I 
-.3 




- 7 . 0  
5.9 
10.4  
3 . 0  
- 8 . 4  
7 . 9  
10.3 
9 . 1  
- 6 . 0  








94 .90  
135.t 
9 . 1  
3 4 7 . 7  








. 3 3 5 *  
1.599 
4-8110 4-8684.1 -19s 280.2 - 1 7 . 4  1 . 4  .el7 85.8  .336 ,758  171.5 463 .0  .SO4 1.013 109.5  1.197 3 . 8  10.2 141.0 * 4 0 4  
4-8604.1 4-8880 .404 163 .9  6 .5  2 .0  1.343 73 .2  .414 1 .054  61.2 191.2 . 6 l 7 0  1.490 8 2 . 3  ,642 4 . 3  10.8 $256 
4-8880 4-9230 .154 73.1 14 .5  - 1 . 9  ,110 79.2  .317 1 .167  114.S 442 .8  ,197 1.537 106 .8  1.061 - . O  - 7 , s  342.5 . 3 2 9  
13.49 7 .86  4 . 6 2  3 .63  9 .01  3 . 2 4  14.65 2 /1 /2  128.4 4 . 4  23 .0  -369 5,019 12.7  81.1 9 . 3  93.70 1 . 4 8 P  
4-8520 4-6681.8 .172 266 .1  - 1 8 . 3  1 . 1  .e26 91.2 .317 ,763  182 .5  460 .2  .521 1.0050 103.3 1.201 3 . 4  10.2 1 3 6 . 3  ,379  
4-8481.0 4-8880 ~ 3 7 9  162.7 7 . 5  2 . 2  1.345 74 .5  ,404 1.060 56.9 191.0 -6320 1.489 8 2 . 7  .646 -e4 3.9 11.1 -249  
4-8880 4-9240 ,182 82.9  18 .8  - 1 . 9  . IO6  75.9 .355 1.160 150.9 448.9  . 1 4 8 ,  1 . S 7 2  109.4  1.061 - . O  - 5 . 0  348 .5  .368 
13.61 6.16 4 . 3 1  S.45 8 . 8 4  3 .85  15 .58  2/1/2 128.3  1.1 2 4 . 3  .418 4 , 1 6 0  1 1 . 1  59 .6  6 . 4  96.20 1 . 9 1 3  
4-0530 4-8681.4 -179 256.5 -18.1 1.0 .e34 9 1 . 2  ,316 .768 191.4 459.0 .52S 1.0110 106.2  1.204 3 . 2  9 . 7  138.7 e377 
4-8681.4 4-8680 ~ 3 7 7  162.7  1 . 5  2 .2  1.345 74 .6  .403 1.061 56.6 191.0 .a330 1.489 6 2 . 6  .647 - . 4  3 . 8  11.1 .249 
4-8880 4-9250 .225 9 1 . 1  1 8 . 4  -1 .9  .103 71.8 .406 i . l S 4  148.0 455 .1  .685 1.623 112.9 1.061 - . O  - t . 8  3 5 4 . t  ,429  
14.70 9.26 4 .40  5.44 8.83  4 . 8 5  16 .90  2 / 1 / 2  128.3 2 . 4  23.8 .422 4 . 8 4 7  10 .3  S9 .9  5.2 96.90  1.623 
__._ WAR8 ARRIVAL DATE = 2448890 (24 SEP 1992) - - 
4-8510 4-6688.5 .e20 288.1  - 1 5 . 5  1.9  .a12 83 .2  .355 .753 167 .3  465 .6  .486 1.021 110.7 1.191 3.9 10.1 146.5  ~ 4 2 9  
4-8688.11 4-8890 .429 168.8 5.5 1 . 9  1.344 72 .0  .429 1.058 6 4 . 3  193.0 .6040 1.512 80.8  -635 e l  8.0  12.9 ~ 2 ~ 0  
4-8890 4-9230 .142 69.5 13.7  - i , 6  . I O 2  81.1 .309 1.167 158.7  441.5 -806  1.528 108.3 1.061 e 2  - 8 .7  342.9  a315 
1 5 - 9 6  1.99 4 . 9 9  8 .99  9 . 3 6  3.00 14.47 2/i /Z 131.4 5 . 1  22.5 ,327 5.129 14 .2  66 .1  1 1 . 7  91.80 1 .350  
4-8520 A-0864.2 . I77  272.5 - 1 7 . 3  1 . 3  .e22 89.9 ,323 .7S9 179.7  461 .6  ,514 1.004 108.7 1.197 5 . 4  10.0 141.9  ,367  
4-8684.2 4-8890 .387 188.7  6 .9  2 . 1  1.348 74 .2  .411 1.069 57.4 19P.8 .6300 1 .509  61 .4  .643 - . 2  5 . 3  18.1 .L56 
4-8890 4-9240 -164 8 0 . 6  1 6 . 3  -1.8 .698 76.1 .342 1 .160  154.7 441 .2  e 7 6 3  1 . 5 5 1  1 0 8 . 8  1.001 sf! - 4 . 2  349.1 e313 
13.51 7.82 4 . 3 7  5.68 9.06 3 .45  15.28 2/1/2 131.S 2 . 0  2 4 . 1  .401 4 ,614  11 .4  6 3 . t  7 . 3  93 .80  1.474 
4-8130 4-8883.6 .178 261.5 - 1 7 . 3  1.2 .a30 9 4 . 2  .319 .764 189.1 460.2  .S21 1.0070 108.4  1.201 3.2 9 . 8  141 .6  -381 
4-8683.6 4-8890 -381 168.4 7 . 2  2 .1  1.348 74.5 .408 1.071 56.3 192.7 -6340 1.508 81.5 e644 - .2  5.2 13.1 ,258 
4-8890 4-9250 .198 9 0 . 7  18.1 - 1 . 7  .a94 74.3 .388 1 . 1 5 3  151 .2  413 .4  .IO6 1 .596  111.5 1.061 .2 -1 .1  55S.O - 4 0 s  
14.24 8 . 6 0  4 . 3 9  5 .64  9.02 4 . 2 1  16.38 t / l / 2  131.5 1 . 4  2 4 . 6  -414 4 . 6 8 9  10.3 6 3 . 2  5 .6  96 .70  1.5CO 
____- NAR8 ARRlVAL DATE 8 2448900 I 4 OCT 199t) 
4-0520 4-8887. t  . I85  279.4 -16.1 1 . 6  .E17 8 6 . 3  .331 . I 5 5  176 .6  465 .3  ,505 l e 0 0 5  S 0 9 . t  1.194 3.5 9.9 145.8  ,398 
4-808?.2 4-8900 .SO8 170.6 6 . 2  1 .9  1.150 73 .7  ,419 1 .016  58.3 194.4 .6260 1.530 80.0 ,640 .t 6.9 15 .4  . Z 6 7  
4-6900 4-9240 -151 77.4  1 5 . 6  -1 .7 .690 60 .1  ,353 1.160 156.8 445.8 e774 1 .546  108.0 1.081 -3 -3 .4  849 .5  ~ 3 4 2  
13.38 1.66  4 . 4 9  5.92 9.30 l . 1 7  11 .06  #!/!/e 134.1  2 . 6  26.0 ,880 4 . 6 1 9  11.9 61.1  8 . 6  0 4 - 0 0  1.314 
263 
3TOPOVER T I Y E  8 0 DAY8 1993 OUTBOUNO SWINGBY 
LAUNCH - 8WNGBY 6 P E E O l  R A 1  D E C L l  1 1 V 1 P S I  1 k C C E N  SMA THE11 THE12 
SWNGDV A R R I V E  8PEEO3 R A 3  O E C L I  I 3 V 3 P S I  3 ECCEN SMA T H E T 3  THE14  
DEPART RETURN SPEEDS RAS DECLS 1 5 V I P S I  I ECCEN SMA T H E l S  THE16 
PROP AERO D V L  -OVA .-.EVA DVD EVR TYPE SUN A SUN R 
4 - 8 1 S O  -4-8605;@--.178 267.0 - 1 6 . 8  1 . 4  .e26  93.1 ,322 -760 186.6 461.4  
4-8681 .9  4-8900 - 3 8 5  170.2  6 . 7  2 . 0  1 .351  74.4 ,414 1.081 56.1 194 .3  
4-8900 4-9210 .17?  89.0 1 7 . 7  - 1 . 7  . 685  16.7  ,371 1 .152  114 .9  451 .6  
13 .96  8 . 1 3  4 . 3 9  5 .83  9 . 2 1  3.14 16.00 2 /1 /2  1 3 4 . 2  1 . 0  
-- 
- 
M 1 6 S l O N  O U R I T I O N  * 720 D A Y S  
M A R 9  A R R I V A L  C A T E  : L4ld9OO 
4 OC1 199t 
PERIH APHEL PSI e v 2 I e DECLL R A P  w c m e  
P E R I H  APHEL P S I  4 V 4 t (I D E C L I  R A 4  6 P E E D 4  
P E R I H  APHEL P S I  6 V 6 I 6 D E C L 6  R A 6  3 P E E O 8  
UAPPA - A  E I N C  RAP OECLP ETA P E R I C  
-,S16 1.0050~lO8.6 1 . 1 9 8 -  3 . g  9 . 5  114 .7  .381  
.6330 1 .529  8 0 . 3  .642 - . O  6.7 1 5 . 5  .e84 
,725 1.579 110.5 1.061 . 4  - . 9  165.7  .S88 
2 5 . 4  .*OS 4 . 5 5 0  10 .4  6 6 . 6  6.3 9 6 . 4 0  1 . 4 3 8  
__ - - - __ MARS ARRIVAL DATE I: 2448910 (14 OCT 1992) - -  - - .___I - 
4-6520  4-8690.7  .199 286 .8  - 1 4 . 5  2 . 0  .E13 86 .4  3 4 3  .7S1 173.1 465.2  .493  1.008 110 .0  1.191 3 . 8  9 . 8  150.3 a . 4 1 3  
4-8690.7 4-8910 .413 1 7 5 . 2  5 . 3  1 . 7  1 .352  13 .0  ,430 1.088 1 9 . 8  191.9 .6190 1 .552  7 8 . 7  ,636  . 3  8 . 7  18 .1  e277 
4-8910 4-9240 , 1 4 2  1 3 . 0  lS.0 -1.7 .682 82 .1  .327 1.161 163.1 444.7  ,782  1.541 107 .1  1.061 , I  -2 .8  149.8  e533 
13.86  7.69 4 . 6 8  6.16 9 . 5 6  3 .00  14.91 2 /1 /2  136.4 3 . 5  2 5 . 1  .3S2 4 . 6 0 9  1 3 . 0  71.4 10.3 9 3 . 6 0  1 .272  
4-8530 4-8688.4 . l e 0  213.0  - 1 5 . 8  1 . 7  .e22  9 1 . 9  .326 .756 184 .0  462 .7  .510 1.0030 108.9 1 .195  3 . 2  9 . 4  1 4 8 . 0  ‘ ~ 1 9 1  
4-8688.4 4-8910 .391 174 .1  6 . 1  1 . 8  1.3S4 74 .2  .421 1.091 56 .2  195 .8  .6320 1.550 79.1 .640 - 2  6.3 1 8 . 1  ,271  
4-8910 4-9250 ,181 86 .0  1 7 . 4  - 1 . 6  .677 1 8 . 9  ,359 1 .152  158 .7  450 .1  .738 1.566 109 .8  1.061 95  - . I  356 .1  , 5 1 5  
13.83  7.81 4 . 4 2  8.02 9 . 4 0  3 . 4 0  1 5 . 7 3  2 /1 /2  136.5 1 . 4  2 6 . 1  ,393 4 . 4 3 5  10.6 70.1  7 . 3  95.90 1.350 
MARS ARRIVAL DATE = 2448920 (24 OCT 1992) -- - - - - . __ _.________ 
4 - 8 5 2 0  4-8695.0 .223 295.0  -12.S 2 . 5  .807 8 3 . 1  . 3 6 l  ,746  168.7 467 .6  . I 7 6  1.015 111.1  1 .187  3 . 8  9 . 7  1 5 5 . 9  -457  
4-8695.0  4-8920 .437 180 .2  4 . 2  1 . 4  1.354 71 .8  .444 1 , 0 9 2  62 .7  197 .2  ,6010 1 .176  7 7 . 2  $631 -6 1 0 . 6  21.1 a289 
4-8920 4-9e40 -139  6 8 . 0  1 4 . 3  - 1 . 7  ,614 8 4 . 2  .323 1 . 1 6 3  167.6  443 .9  ,181 1.539 1 0 7 . 3  1 .062  - 7  - 2 . 1  349.9 -331  
14 .47  7 .98  5 . 0 4  6 . 4 9  9 . 8 7  2 . 9 4  14 .83  2/1/2 138.2  4 . 1  2 4 . 7  .315 4.68E 1 4 . 7  76 .5  1 2 . 8  91 .00  1.1B9 
4-8130 4-8691.1 -184 219 .4  -14 .7  1 . 9  ,817 9 0 . 1  .332 .712  181.1 464.1  ,502 1,0020 109.3 1.191 3 . 3  9.3 111.7  e599 
4-8691.1 4-8920 -399  1 7 8 . 2  5.3 1 . 6  1 .357  73.9 .428 1.101 56.5 197.1 .6300 1.113 18.0 .E38 e4 1 0 . 0  21 .0  -270  
4-6920 4-9250 . i l l  8 1 . 9  1 7 . 0  - 1 . 5  .669 81.1 .351 1 .153  162 .9  449 .0  . I 4 8  1.559 109.2 1.061 - 7  . 5  856.1 .SI8 
13.80  7.65 4 . 4 7  6 . 2 1  9 . 5 9  3 . 1 8  11.14 e / i /e  138.5 2 . 1  e6.s .370 4.345 1 1 . 4  7 3 . 0  6.0 e5 .40  i . m  
._ MAR6 ARRIVAL DATE = 2448930 ( 3 NOV 1992) 
4-8550 4-8694.1 -192  2 8 6 . 3  - 1 3 . 3  2 . 2  .El3 88.9 .340 .748 177 .9  465.6 .494 1.002 1 0 9 . 8  1.188 3 . 3  9 .Z  155.6  -409  
4-6694.1 4-8930 .409 182.4 4 . 4  1 .4  1 .360  73 .5  .436 1.111 57.3 198.4 .E260 1.596 76.8 ,635 e 6  1 1 . 8  2 4 . 1  .ZOO 
4-8930 4-9250 . ~ 1 4 5  7 7 . 0  1 6 . 6  -1 .5  .662 8 3 . 4  .347 1 .155  161.2 448.1  .751 1 . 5 5 1  108.9 1.062 -1) 1.1 316.7 .3800 
14.05 7 .65  4 .56  6 . 4 1  9 . 7 8  3.06 15.42  2/1/2 140.2 2.8 Z7.0 ,360 4 . e 8 5  l t . 4  77.1) 10.1 04.60  1 .181  
MARS ARRIVAL O A T €  = 2448940 (13 N O V  1992) .- 
4-8530 4-8697.5 -205 295.7  -11 .6  2 .1  .a08 86.9  .351 -743 174.3 467.4 .482 1 .004  llO.5 1.183 3.1 9.1 160.1  -4C3 
4-6940 4-9250 -245 72.0 16.1 -1 .5  .655 85.6 ,345 1.158 171.6  447 .4  ,750 1.156 lOd.7 1.06L 1 . 0  1.6 316.8 - 3 5 6  
4-8697.5 4-0940 .423  186 .8  3 . 5  1 . 1  1.562 72.6 .446 1 .120  513.7 199.5 .a200 i .019  75 .0  .e32 .e a3.o ~ 7 . 4  . L P ~  
14.44 7.02 4 .77  6 . 6 2  10.00 8.0s 11.37 w i l e  141.8  3.1 e 7 . 1  .335 4 . e 0 1  13 .7  8c.i IL.O 03.30 1.099 
2 64 
1995 
INBOUND SW I NGBY 
4.13 
265 
MISSION OURATION I 480 C A Y S  
M A R S  ARRIVAL OATE 5 2449860 
77  U A V  1 Q Q R  
STOPOVER T1HE I 0 C A Y S  1995 INBOUND SWINGBY 
;*UNCH - A R R I V E  SPEECI R A 1  OECLl I 1 V 1 'PSI I-eCCEN SUA THE11 THE12 PERIH APHEL P S I  2 ' V  2 I 2 OECL2 
C E P A R T  SUNGBY SPEED3 RA3 OECL3 I 3 V 3 P S I  3 ECCEN SHA THE13 THETI P E R I H  APHEL P S I  4 V 4 I 4 OECL4 
SWNGBY RETURN SPEEC5 R A S  OECL5 1 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 - .. . ... - PROP AERO--OVL- ~ b ' ~ ' ~ V A - - - ~ ~ O  -cVR-- TrPE.SUN A SUN R-KAPPA ___ - A  E -_INC R A P  OECLP 
4-9660 4-9860 .136 137.2 36.5 2 . 2  1.138 90 .6  .282 1.381 357.5 503 .2  .992 1.771A 102.3 .703 - . 5  - 2 5 . 3  
4-9860 5-  37.6 ,215 200.2 - 9 . 2  -.2 ,541 88.5 .520 1.081 178.6 279.2 .518A 1.643 64 .6  1 . 3 5 1  2 . 0  4 . 1  
1- 37 .6  5-  140 .586 339.8 8.4 4.4 1.268 116.9 .478 ,876 261.5 491.6 ,458 1.295A 117.6 .938 -2 .2  1 2 . 9  
12.73 8 . 5 0  3.89 4.23 1.63 4 .61  17.60 1 /1 /2  18.2 23.5 1 0 . 0  .175 11.426 26.4 2 4 8 . 2  -23.6 
4-9670 4-9860 .140 127.6 34.4 1 .8  1.140 88.5 .285 1.382 7.0 142.7 .9880 1.776A 102 .6  .TO4 . l  -23 .4  
4-9860 S- 41.2 .201 199 .1  - 9 . 3  - . 4  .153 89 .2  .498 1.096 179.2 285.4 . 5 5 O A  1.642 6 7 . 0  1.356 2 . 0  4 .7  
5-  41 .2  5- 1 3 0  -539  345.5 8 .8  4 . 2  1.250 115.0 ,441 ,843 261.3 495.7 ,412 l .215A 114.2 e911 - 2 . 5  9 . 9  
12.54 6.22 3 .93  4 .32  7.71 4.29 16.30 1 /1 /2  17.9 26 .8  13.2 ,207 8.724 19.6 2 5 1 . 5  - 1 8 . 3  
- _ _  _- -
MARS ARRIVAL DATE 2449865 (22 MAY 19951 --- -- - -- -- 
- - . . - - - - 
R A Z  SPEED2 








332.9 .539  
141.1 -402  
89.9L 1.598 
4-9680 4-9860 . l 5 6  119.3 32.4 1.6 1.141 86 1 290 1 377 17  4 143.0 .97?0 1 . 7 7 1 A  102 .8  ,702 a4 -22 .1  258 .5  -209  
4-9860 5- 44.5 .190 197.9 - 9 . 6  - . 6  ,563 89:8 1480 1:llO 179:s 291.3 .578A 1.642 69.2 1.360 2.1 5.3 334.8 -498  
5- 44.5 5- 260 ,498 350.8 8 . 9  3.9 1.236 113.3 .408 ,819 261.1 500.3 .484 1.153A 110.8 .e89 -2 .6  6 .9  146.4 .349 
12.53 8.15 4 . 1 1  4.38 7.77 4.03 15.20 1/1/2 18.4 30 .9  16.2 .242 7.081 14.7 254.4 -12.7 92.10 3.474 
4-9690 4-9860 .183 113.9 30.4 1 .4  1.139 83.5 .299 1.365 28.9 144.4 .9510 1.773A 102 .9  .691  . l  - 2 1 . 0  257.3 .e01 
4-9860 5- 41.5 . l e 1  196.7 - 9 . 8  - . 7  . S T 1  90 .3  .465 1.121 180.3 296.5 .6OOA 1.6420 7 1 . 0  1.363 2 .1  6 . 0  336.3 m463 
5- 4 7 , s  5- 170 .463 3 5 5 . 5  8 .7 3 . 5  1.225 111.8 .381  .a01 261.0 505.4 .496 1.107A 1 0 7 . 5  .870 -2 .7  4 . 1  1 5 0 . 1  ,503 
3 2 . 1 2  8.29 4 .46  4.43 7.82 3.83 14.28 1/1/2 19 .8  36 .0  19 .2  . t a l  5 .391  11.0 256.9 -8.1 94.30 1.401 







4-9870 .139 144.8 
5- 34.4 .230 200.6 
5- 130 .64b 334.6 
12.60 8 .91  
4-9870 .131 133.2 
5- 38.3 .213 199.3 





4-9810 ,136 123.0 
5- 41 .9  .ZOO 198.0 
5- 150  .142 346.5 
11.96 8.15 
4-9680 4-9870 . 1 5 3  1 1 5 . 1  
4-9810 5- 4 5 . 2  . I 8 9  196.6 
5- 45 .2  5- 160 . S O 0  351.8 
11.94 8.09 
4-9690 4-9870 .181 110.5 
4-9810 5- 48 .2  . I 8 0  195.2 
5- 48.2 5- 110 .464 356.5 
12.13 8.24 
4-9100 4-9870 .219 109.0 
4-9870 5- 50.9 .173 193.9 
5- 30.9 5- 180 .434 .7  
12.55 8 .63  
44 .8  
- 8 . 9  
8.0 
3.92 
3 9 . 0  
- 8 . 9  
8 . 5  
3.84 
35.6 




-9 .1  
9 . 0  
4 . 0 9  
30.5 
- 9 . 3  
8 .8  
4.44 
28 .6  
- 9 . 5  




5- 35 .2  
4-9660 
4-9880 
5- 39 .1  
4-9670 
4-9880 
5- 4 2 . r  
4-9680 
4-9880 
5-  46.0 
4-9880 






5- 4 2 . 1  
5- 150  
4-9880 














. 1 5 2  111.6 
.189 194.1 
- 5 0 3  352 .8  
11.50 8 .09  
4-9690 4-9880 .180 107.9 
4-9880 5- 40 .0  .181 193.1 
5- 49.0 I- 110 ,466 357 .1  
11.68 8.25 
4-9roo 4-9680 . e t 8  107.1 
4-9800 5- 5 1 . 7  ,174 191.7 
s- 8 1 . 1  5-  100 , 4 3 5  1 . 1  
12 .09  6.63 
. .. - -- - - 
4-0650 4-9890 ,146 1 4 5 . 8  
4-9690 5- 35.9 .233 197.7 
5- 3 5 . 9  5- 130 .655 336.5 
12.13 9.06 
4-9660 4-9890 -126  126.4 
4-9890 3-  39.6 .217 196.0 
I- 39.8 5- 140 .599 342.7 
11.45 8.44 
4-9610 '-8690 . I 3 2  115.5 
4-9690 5- 43.4 .203 194 .1  
I- 43.4 I- 1 5 0  ,549 348.3 
Il.22 8.19 
4-9680 4-9890 
4-9890 5- 46 . )  
5- 46 .1  5- 160 
4-9690 4-9890 
4-9690 5- 49.7 
E- 49 .1  5- 1 7 0  
4-9700 4-9890 
4-9890 5- 52.4 









. e l 7  105.6 
.119 186.9 
.436 2 .7  
11.19 6.70 
4-9650 4-9900 ,177 16O.L 
(I- 3 e . r  5- 110 .E61 337.5 
lC.61 9.56 
4-0900 5- 30.7 .e39 1ss.s 
50 .3  
-8.5 
8 . 1  
3.92 
4 1 . 3  
- 8 . 5  
8 . 7  




3 .87  
32.9 
- 8 . 4  
9 . 1  
4 . 0 1  
30.3 
- 8 . 5  
8 . 9  
4.42 
28.4 
- 8 . 6  
8.4 
4.96 - -  
58.0 
- 7 . 9  
8 . 2  
4 .OD 
4 3 . 8  
- 7 . 7  
8.6 
3.19 
3 7 . 0  
















-7 .1  
6.3 
4 .a7 








- .4  
4 .2  
3.81 
1 . 5  - .6 







- .9  
3 . 1  
























1 .31  
92 .0  .266 1 .351  350 .5  
90.4 .549 1.056 180.3 
119.3 .S25 .932 262.1 
4.98 19.30 1/1/2 23.6 
90 .1  ,268 1.355 359.4 
91 .1  .522 1 . 0 7 5  181.0 
117.1 ,482 .a83 2 6 1 . 9  
4.58 17.76 1/1/2 21.9 
88.1 a271 1.353 9 . 1  
91.8 .499 1.092 181.8 
115.1 ,444 ,848 261.7 
4 .26  16.43 1 /1 /2  2 1 . 1  
85.8 .e76 1.347 19 .8  
92.3 .480 1.106 182.5 
113.4 ,411 .823 261.6 
4 .00  15.31 1/1/2 22.5 
83 .2  ,285 1.334 31.4 
92 .7  ,464 1.118 183.1 
111.9 a383 .BO5 261.4 
3 .81  14.37 1/1/2 24.2 
8 0 . 3  .e99 1.314 43.9 
93 .1  -452  1.128 183.7 
110.6 ,359 -791  261.4 
3.66 13.61 1/1/2 26 .9  
510.7 
271.4 






















.992 1 . 7 l l A  99 .8  .696 -1.8 -30 .5  218.1 .ill 
.416A 1.6550 6 1 . 6  1.343 1 . 9  3 . 6  329.7 e645 
.443 1.421A 121,s ,976 -2.1 1 5 . 5  128.2 a531 
.992 1.7171 100.0 ,697 - .6 -25 .9  259.4 a 1 7 8  
,514A 1.6350 64 .4  1.349 2 . 0  4 . 0  332.3 . 5 9 0  
,458 9.309A 118.0 .943 -2.4 12 .6  135.3 .466 
9 . 5  .173 12.055 29 .0  2 4 9 . 9  -28.1 87.3L 1.905 
6 .5  -145 17.618 42.8 247.4 - 4 2 . 3  8 5 . 1 ~  e.405 











1 . 1 2 O A  100 .2  
















1 .358  
.E92 





. l  - 2 3 . 4  219.7 
2 . 0  4 .6  334.6 
-2.6 9 . 6  141 .6  
253.0 - 1 9 . 9  89.0L 
.I - 2 1 . 8  259.0 
2 . 0  5 . 2  336.4 
- 2 . 1  6 . 5  141.0 
255.6 -13.9 91.90 
.8 - 2 0 . 6  257.4 
2 .1  5 . 8  337.8 
-2.8 3.7 151.4 
258.3 - 9 . 0  94.10 
* * e o  
. 5 4 2  
-408  
1.610 
.152 . S O 0  
, 5 5 5  





.9210 1.707A 100.2 .680 1.0 -19.5 254 .1  .le5 
.618A 1.6380 7 2 . 5  1.365 2.2 6 .1  338.9 .434 
.SO7 1.071A 104 .6  .E57 - 2 . 8  1.1 154.3 .e65 
2i.7 .319 5.323 8 .9  260.4 - 4 . 6  96.30 1.370 - MARS ARRIVAL OAT€ = 2449880 (11 JUN ,1995) .-- 
3.9 1.123 91 .6  .e55 1.333 352.0 516.7 ,993 1.6731 97 .3  .692 -2.3 -33.5 258.3 .158  
- . O  .527 93.4 ,551 1.050 182.8 2 7 0 . 5  .471A 1.6290 61.3 1.34). 1 .9 3 . 5  331.4 . E 5 0  
4 .8  1.300 119.4 .530 .942 262.6 486.3 ,443 1.441A 121.9 .982 -2 .2  15 .2  128.6 . 5 3 9  
3.33 6 .73  5.00 19.49 1/1/2 28.4 19.8 6.2 .142 18.604 48.0 249.6 -47.5 84.1L L.505 
2.4 1.126 89.8 ,256 1.334 1.1 155.9 .9920 l.676A 9 7 . 8  .693 -.? - 2 6 . 6  2 5 9 . 9  .189 
- . 2  .544 94 .0  ,521 1.071 183.6 271.5 , 5 1 1 A  1.6310 6 4 . 1  1.348 1.9 4 . 0  333.9 .594 
4.5 1.276 117.2 ,485 ,891 262.3 490.1 .458 1.323A 118.4 .948 -2 .5  12.3 135.7 ,473 
3.34 6.75 4 .59  17.92 1 /1 /2  26 .1  22.5 9 . 1  .170 12.600 31.1 231.6 -30.9 86.9L 1.973 
1 .8  1.128 8 1 . 7  ,260 1.332 11 .0  1 5 5 . 8  ,9860 1.6771 98 .0  .692 .1 -23.4 260.0 . I 6 1  
- . 4  . 5 5 7  94.5 .SO0 1.088 184.5 284.1 ,544A 1.6320 66 .6  1.353 2 . 0  4 .3  336.1 A 4 6  
4 . 3  1.256 115 .2  .447 .854 262 .1  494.2 .473 l . 2 3 5 A  114.9 .919 - 2 . 1  9.2  142.1 ,414 
3.38 6.79 4.27 16.56 1 /1 /2  26.0 25 .8  12.2 ,202 9 . 3 9 0  2 2 . 1  L54.5 - 2 1 . 6  89.3L 1.695 
1 . 5  1.128 8 5 . 5  .e66 1.324 21.8 156.5 .9730 1.616A 9 8 . 0  .689 . 5  -21 .5  259 .1  . I 6 2  
- . 6  .569 94.9 ,461 1.103 185.4 290 .1  ,5731 1.6340 68 .6  1.357 2 .0  5 . 0  337.8 .503  
4.0 1.241 113.5 ,413 .E27 262.0 498.8 .486 1.169A 1 1 1 . 5  .a95 -2 .6  6.2 147.6 .360 0 
3.41 6 .82  4 .02  15.41 1 /1 /2  27 .1  29 .1  15 .3  ,238 7.466 16.8 L57.2 - 1 5 . 1  91.70 1.542 
1 . 3  1.126 8 3 . 0  ,275 1 .311 33.4 l S 8 . 0  ,9500 1.672A 97 .9  .683 - 8  - 2 0 . 0  257.1 ,163 
-.I .578 95.3 ,465 1.116 186.1 295.7 .597A 1.6350 70.8 1.361 2.1 5 . 1  339.2 .466 
3.6 1.229 111.9 .384 .BO8 261.6 503.6 .497 l . l l 8 A  108.2 .E76 -2 .9  3.3 152.0 .Sit 
3.43 6.84 3.62 14.45 1/1/2 29.1 34.5 18.4 ,217 6 . 2 5 2  12.4 L59.6 -9 .9  94.00 1.453 
1.1 1.122 80.2 .e90 1.292 45 .9  160.3 -9170 1.666A 97 .7  .615 1.1 -18.6 2 5 3 . 9  . l o 4  
-1.0 , 5 8 5  95 .6  ,413 1 .127  186.8 300.0 . 6 l l A  1.6370 72.4 1.364 2 .1  8.3 340.3 . * S I  
3 .2  1.220 110.6 .360 -794 261.8 509.4 . I O 8  1.080A 104.9 .E60 -2.9 .6  1 ' J S . l  .LEO 
3.46 6 .86  3.66 13.67 1 /1 /2  3 2 . 3  40.6 21.3 ,317 5.399 9 . 2  L81 .1  - S . 4  9 6 . L O  1.396 
-. _- MAR3 hRRlVAL DATE 5 2449890 (21  JUN 10951 
4.9 1.120 91 .3  ,246 1.318 353 .3  122.6 .993 l.643A 9 5 . 5  .691 -3 .2  - 3 9 . 1  257.5 .la5 
- . 1  .530 96.7 , 5 5 4  1.047 181.4 269 .1  .467A 1.6270 61.0 1.340 1.9 5 . 5  33L.9 .E55 
4 . 7  1.304 119.6 , 1 3 5  .913 263 .0  485.6 .443 1.462A 122.3 .988 -2.3 1 4 . 9  129.0 ~ 5 4 7  
3.06 6.47 5.06 19.69 1 /1 /2  1 4 . 1  19.4 1 .9  . I 4 0  19.336 53.3 252.4 - 5 2 . 7  64.3L L a 5 6 7  
2 . 6  1.122 89.S ,248 1,318 2.5 161.9 .9920 1.645A 9 1 . 1  ,691 - . 8  -27.6 259.1 
-.3 e548 91.1 ,525 1.069 186.5 276.9 . S O I A  1 ,6300 63.9 1.341 1 . 9  3 .9  3 3 5 . 4  a 5 9 9  
4 .6  1.279 117.4 .489 ,898 262.8 489.3 .459 1.338A 118.8 .953 -2 .6  12.0 1 3 6 . t  - 4 8 0  
3.00 6 .41  4.65 16.08 1 /1 /2  30.6 22.1 6 . 8  .168 15 .010  34.4 2 5 3 . 3  -33.6 86.6L L.024 
1.8 1.124 6 7 . 5  -211 1.315 12.6 162.0 .9850 1.645A 95.8 .690 .1 -23.3 2 5 9 . 7  ,144 
-.I ,563 97.4 . S O 1  1.087 187.5 283.6 .542A 1.6320 66 .4  1.353 1.9 4.4 337.5 ~ 5 4 9  
4.4 1.259 115.3 .*SO -859  262.3 493.5 .473 1.246A 115 .3  .923 -2.6 6.9 142.6 *41B 
3.03 6.44 4.34 16.69 1/1/2 30.6 25.3 11.9 .ZOO 9.646 24.4 815.9  -L3.3 6 9 . l L  1.726 
1.4 - . e  
4 .0  
3.05 
1.2 
- .6  
3.6 


















65.3 .257 1.307 23.5 162.7 
97.6 ,482 1.103 188.5 289.6 
113.5 .415 .E31 262.4 498.0 
I 4.09 15.se v 1 / 2  32.2 29.1 
I 82.6 ,268 1.294 35 .1  164.2 
98.0 ,466 1.117 189.4 295.5 
112.0 ,386 -611  262.2 503.1 
I 3.90 14.14 i / w e  34 . r  33.0 
1.118 60.1 .e63 1.L75 47.3 166.3 
.591 98.3 ,454 1.128 190.2 300.S 
6.50 3.76 13.74 1/1/2 56.4 39.6 
i .eez i10.0 .sei .re? t m . 1   SOLI.^ 
- MAR3 ARRZVAL OATC * L449900 f 1 i 
1.117 9 l . l  .L39 1.301 354.4 526.4 
.537 1OO.L ,557 1.047 166.3 L69.L 
1.509 119.6 ,540 -964 CI3.5 464.9 
6.46 5 . 1 0  19.69 u i / c  45.0 19.0 
.97lO 1.644A 95.6 
,572A 1.6350 68.7 
.486 1.176A 111.9 
1 5 . 1  .e35 7.613 
.9480 1.641A 95.6 
,596A 1.6370 70.7 
,498 1.124A 108.5 
16.2 .L75 6.330 
,9140 1.6361 95.3 
,506 1.0641 105.1 
IUL 1991) - 
,994 1.6lSA 93.4 
.463A 1.6500 $0.1 
.444 1.404A 1 C t . t  
g.8 a136 10 .714  
. c i o ~  1.6400 7e.4 
2 i . e  5.447 
,687 .6 -L0.9 256.6 .145 
1 .517  2.0 4 .9  339.2 - 5 0 5  
.E99 -$!,e 5 .9  146.1 ,369 
17.6 L56.5 - 1 6 . 3  91.50 S . S O L  
.681 .9 - 1 9 , 3  LS6.L - 1 4 6  
,676 -3 .0  L . 9  1 5 L . I  ,316 
I 13.1 L60.6 -10.6 63.90 1.9-2 
i . 3 6 i  e.o 5 . 5  340.5 ,408 
266 
STOPOVER 1lME 2 0 D A Y S  1995 INBOUND SWINGBY MISSION CURATlON : 480 D A Y S  
M A R S  ARRIVAL C I T E  5 2449900 
1 JUL 1995 - - - - 
LAUNCH A R R I V E -  SPEED1 R A l  CECLI- 
DEPART SWNG8Y 3PEEO3 RA3 OECL3 
SWNGBY RETURN SPEED5 R A 5  OECLS - _  PROP AERO-CVL-. 
4-9660 4-9900 , 1 2 5  124.1 46.6 
4-9900 5- 40.5 ,222 193.5 -6.8 
1- 40.5 5- 140 .603 343.1 8 . 9  
11.31 8 .58  3.19 
..- - 
1 1 V - 1  PSI-i-ECCEN- SMA THE11 THE12 PERIH APHEL PSI 2 V 2 I 2 CECL2 R A Z  SPEECP 
I 3 V 3 P S I  3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 CECL4 R A 4  SPEED4 
I 5 V 5 P S I  5 ECCEN SUA THE75 THE16 PERIH APHEL PSI 6 V 6 1 6 OECL6 RA6 SPEED6 
O V A  EVA O V O  EVR TYPE SUN A SUN R KAPPA - A  E INC RAP bECLP ETA PERlC _- .- . . _ _  
2.8 1.119 8 9 . i r 2 4 1 - c . 3 0 6  3 . 8  167.8 . 9 9 l o i . 6 2 O A -  93 .6  .691 -1.0 - 2 9 . 2  258 .8  , 128  
- .3  . 5 5 5  100.4 .528 1.069 189.6 216.5 .505A 1.6340 63.7 1 .341  1.9 3.8 336 .1  -603  
4.7 1.283 117.5 .493 .906 263.2 488.6 .459 1.352A 119.1 .958 -2 .7  11.7 136.6 a481 
2.73 6.14 4 .80  18.24 1/1/2 36.2 21.6 8 . 6  .165 13.394 31.0 254.9 -36.3 86.3L 2.049 
4-9670 4-9900 ,131 112.8 3 1 . 3  1.8 1.120 87.3 .244 1.302 13.9 167.9 .9840 1.620A 93 .8  .690 -1  -23 .1  258.9 a129 
4-9900 5- 44 .1  ,209 191.4 -6.5 - . 5  . 5 7 0  100.6 .5@4 1.089 190.8 283.3 .540A 1.6380 66.3 1.353 1 .9  4 .3  3 3 8 . 1  e 5 5 2  
5- 44 .1  1- 1 S O  , 5 5 2  349.4 9 . 2  4.4 1.262 115.4 .453 .e65 262.9 492.8 .473 1.256A 115.6 ,927 -2 .9  8.6 143.0 e425 
11.06 8.32 3.84 2.14 6.15 4.48 10.82 1/1/2 36.3 24.8 11.7 .191 9.814 25.9 251 .2  -24 .9  88.91. 1.138 
4-9880 4-9900 . l S O  106.7 32.5 
4-9900 5- 47.4 ,199 189.3 - 6 . 2  
5- 41.4 5- 160 , 508  354.6 9 . 2  
11.04 8.29 4 .05  
4-9690 4-9900 .119 104.3 29.5 
4-9900 5- 50.4 .191 187.4 - 6 . 1  
5- 50.4 5- 110 ,469 359.4 9 . 0  
11.23 6.46 4.40 
1 .3  1.120 85.1 .251 1.294 24.8 168.1 ,9690 1.619A 9 3 . 1  .686 . 6  -20 .2  257.4 .130  
- . l  .583 100.8 .484 1.106 192.0 289 .1  .511A 1.6420 6 8 . 6  1 .358  1.9 4.8 340.3 e 5 0 8  
4 .1  1.246 113.8 .a17  .835 262.7 491.3 .487 1.184A 112.2 .902 -3.0 5 . 5  148.6 ~ 3 1 0  * 
2.76 6.17 4.24 15.62 1 /1 /2  38.0 28.6 14.9 .233 7.114 18.9 259.7 -11 .4  91.40 1 . 5 6 6  
1.1 1.118 82 .1  .262 1.282 36.3 110.1 .946C 1.61lA 93.5 .681 .9  -18.3 254.8 .131  
- .8  .593 101.0 .468 1.120 193.0 295.5 .596A 1.6450 10 .6  1.382 1 . 9  5 . 3  341.5 .469 
3.7 1.233 112.0 .387 .814 262.6 502.4 .499 1.129A 108.8 .E81 -3.0 2 . 6  153 .3  ,320 
2.18 6 .19  4 .06  14.62 1 / 1 / 2  41 .0  33.2 18.1 .213 6.370 13.8 261.9 -11 .7  93.90 1.465 
4-9700 4-9900 ,215 104.1 21 .6  .9 1.114 80.1 .278 1.264 48.3 172.0 .9130 1.615A 93 .1  ,673 1.2 -16.8 250.5 ,132  
4-9900 5- 53.1 ,185  185.7 - 6 . 0  -1.0 .600 101 .1  .456 1.132 193.9 300.6 .616A 1.6480 12.3 1.366 2 . 0  5 . 9  342.4 a437 
5- 53 .1  5- 180 .437 3 .6  8 . 5  3.2 1.223 110.l .362 .799 262.5 507.9 .509 1.088A 105.5 ,864 - 3 . 1  - . l  156 .6  -276 
11.65 8 .84  4 . 9 2  2.81 6.22 3.92 13.80 1/1/2 45.1 39 .0  21.1 -315 5.455 10.1 263.9 -1 .0  ;.u.ZO 1.402 
MARS ARRIVAL DATE :: 2449910 (11 JUL 1995) 
-4 .2  1.111 92.6 .235 1.296 346.2 534.9 .992 1.601A 91.6 .693 5 .9  8 . 7  
- . l  .524 104 .2  ,591 1.024 190.1 260.9 ,413A 1,6350 5 1 . 0  1.332 2 . 0  3.6 
4.9 1 .341  122.4 ,600 1 . 0 6 1  264.2 480.8 ,421  1.7OlA 126.6 1.045 -2 .3  11.1 
2.84 6 .21  5.98 22.03 2 / 1 / 2  53.2 16.3 4 . 9  ,112 23.513 105.4 L41.5 74.6 
3.3 1.117 8 9 . 1  .E35 1.297 4.7 173.5 .9910 1.602A 9 2 . 0  .693 - 1 . 5  - 3 2 . 2  
- .4  ,566 104 .0  . I 3 2  1.074 193.0 276.3 .503A 1.6450 63 .5  1.349 1 . 9  3 . 7  
4.8 1.286 117.8 .497 .913 263.6 487.9 ,459 1.368A 119.5 .963 -2 .9  11.4 























5- 4 1 . 2  
5- 140 
4-9910 
5- 4 4 . 8  




































8 .56  
105 .2  
186 .1  
3 5 5 . 1  
8 . 5 3  
103.3 
184.2 
. e  




9 .08  
-17.3 
- 6 . 4  
1.7 
3 . 9 0  
5 0 . 1  
-5 .6  
9 . 0  
3 .81  
37.5 
- 5 . 2  
9 . 3  
3.83 
31.9 
- 4 . 8  
9 .3  
4.04 
2 8 . 9  
- 4 . 6  
V.1 
4 .39  
21.0 
-4.4 
8 . 5  
4.89 
2 5 7 . 9  .¶34  
333.2 . I 3 4  
122.0 .e40 
85.8L 2 . 5 1 9  




1.8 1.118 87.1  .E39 1.292 14.9 113.6 ,9830 1.602A 9 2 . 0  .691 . l  -22.8 251.2 -116 
- A  ,582 104.0 . S O 7  1.095 194.5 283 .1  .14OA 1.G51C 6 6 . 2  1 . 3 5 5  1.9 4 . i  339.8 . 3 5 5  
4.5 1.255 1 1 5 . 5  ,456 .a10 263.3 492.1 -474 1.267A 116.0 .931 -3.0 8.3 143.4 .431 
2 .51  5 .92  4.13 16.95 1/1/2 49.5 24.3 11.6 .195 9.854 21.2 2 5 8 . 3  -26.2 88.8L 1.126 
1.2 1.117 8 5 . 0  ,246 1.285 25.7 114.4 .9680 1.601A 9 1 . 8  ,688 . I  -19.2 2 5 5 . 5  . i l l  
- . 7  .594 104 .0  .a81  1.113 195.8 289.8 ,571A 1.6560 68.5 1.360 1.9 4 . 8  341.3 . 5 1 0  
4 . 2  1.248 1 1 3 . 1  .420 .839 263 .1  496.7 .487 1.192A 112.5 .905 - 3 . 1  5.2 149.1 . 3 1 5  
2.53 5.94 4.49 15.12 1 /1 /2  44.6 2 8 . 1  14 .9  .e31 7 . 1 0 1  19.7 260.7 -18.4 91 -40  1 . 5 5 0  
4-9910 
5- 4 8 . 0  
5- 160 
4-9910 
5- 51 .0  
I- 170 
4-9910 
5- 53 .7  
1- 180 
1.0 1.116 8 2 . 6  .258 1.272 3 1 . 1  175.6 .94!SO 1.600A 91.5 .683 1.0 -11.1 252.4 . l i e  
- . 9  .605 104 .1  .412 1.129 191.0 295.8 .596A 1.6610 70 .6  1.365 1 .9  5 . 1  342.4 .411 
3 . 1  1.235 112 .1  .389 .611  262.9 501 .7  ,499 1.135A 109 .1  .884 - 3 . 1  2.2 153.8 .324 
. L . 5 3  5 . 9 1  4.32 14.10 1/1/2 48 .0  32.6 18.2 . 2 l l  6.339 14.5 262.9 -12 .5  9 4 . 0 0  1 .447  
-8 1.112 80 .1  ,274 1.256 48 .9  117.3 ,9120 1.599A 9 1 . 0  .615 1.2 -15.4 2 4 9 . 9  ,121 
-1.0 .613 104.2 ,459 1 . 1 4 1  198.0 301.0 .61lA 1.6650 72.4 1.368 1.9 5 . 1  343.2 . 4 3 8  
3.3 1.22s 110.7 ,363 .801 262.8 501.2 . 5 1 0  1.092A 105.8 .E66 - 3 . 1  - . 5  151 .3  .e80 
2.59 6.01 4 .18  13.86 1/1/2 S2.6 38.3 21 .3  ,313 5.410 10 .6  264 .1  -1.1 96.40 1 .381  - ___. __ -- . - MARS ARRIVAL DATE :: 2449920 (21 JUL 1995) 
-2 .1  1.110 92.5 .e31 1.290 346 .1  540.1 .992 1.588 90 .0  .696 3.6 1 . 2  251.9 -112 
- .O  ,539 108.1  .603 1.032 193.4 280.8 .410A 1.6540 56 .6  1.335 2 . 0  2.9 334.5 ,741 
5 . 1  1.353 122.6 .607 1.087 264 .1  480.0 . 4 2 l  1.146A 127.0  1.053 - 2 . 5  16.8 122.4 .e50 











- 5 . 3  
1 . 8  
3 .11  
58.8 
-4 .2  
9 . 2  
3 .91  
37.5 
- 3 . 8  
9.4 
3 .82  
4-9920 ,117 124.5 
5- 34.1 .285 192.2 
5- 120 ,141  332.9 
12.1z 10.08 
4-9920 . 1 3 1  124.4 
5- 4 1 . 9  .248 181.4 
5- 140 ,812 345 .1  
11.72 9.33 
4.3 1.115 8 9 . 0  .231 1.289 5.4 178.9 .9910 1.588A 9 0 . 3  -696  -?.I -39.6 2 5 3 . 3  . l o 9  
- .4  ,582  101.8 . I 3 1  1.085 196.9 216 .1  .503A 1.6670 63.3 1 .352  1.8 3 . 8  338.9 .612 
4 . 9  1.290 117.8 . S O 2  .922 264.0 481.2 .459 1.384A 119 .8  ,968 -3.0 11.1 131.4 , 500  
2.39 5 .81  5.43 18.56 1/1/2 50.9 20.8 8 . 6  .161 13.362 40 .6  251.6 - 3 9 . 9  8 6 . l L  1 .981 
4-9920 ,129 109.4 
5- 45.4 . 2 3 5  185.1 
I- 1SO ,519 351.2 
11 .26  8.94 
1 .7  1.116 87 .0  .235 1.285 15 .6  119 .1  .9830 1.588A 90.3 .694 . 1  -22.4 254.8 . l o 5  
- . 6  ,197 107.6 .512 1 . 1 0 1  198.5 2 8 3 . 1  ,5401  1.6140 66 .1  1.359 1.8 4 .0  3 4 0 . 8  , 5 5 9  
4.6 1.268 115.6 .459 ,876 263 .1  491.4 ,414 1 .2181  116.3 .935 - 3 . 1  8.0 143.9 ,437 
2.33 1.14 S . 1 1  11 .08  1 /1 /2  49.6 23.9 11.8 .193 9 . 7 3 0  2 8 . 1  259.3 -21 .1  88.9L 1.881 
4-9680 4-9020 
4-9920 I- 48.  
5- 4 8 . 1  I- 160 
.148 104.2 31 .1  1 . 1  1.118 84.9 ,243 1.278 26.4 119.8 ~ 9 6 1 0  1.588A 90 .1  
,226 182.9 -3 .4  - . 7  ,610 101.5 ,493 1.127 200.1 290.4 .512A 1.6810 68 ,s  
,512  356.4 9.4 4 .2  1.250 113.8 ,422 .843 263.1 496.0 ,488 1.199A 112 .8  
11.26 8 . 9 1  4 .03  2 .3s  5 . 1 1  4 .88  15.82 1 /1 /2  52.0 21.6 1 5 . 1  .229 7.188 
,691 - 8  -17.8 253.0  
,364 1.8 4.5 342.0 
.908 -3.2 4 . 9  149.8 
20 .4  261.6 - 1 9 . 1  91.8D 
. ior  
.512 
* 3 1 9  
. 5 0 B  
.108 
,473 
, 3 2 8  
,408  
, 1 1 2  
. 4  $9 
, 2 8 1  
,341 
4-0690 4-9920 
4-9920 5- 5 1 .  
I- S i . ?  5-  110 
4 - 9 1 0 0  4-9920 
4 -9920  5-  54. 
I- 5 4 . 8  I- 180 
,171  102.J 2 8 . 1  .6  1.114 82 .6  .254 1.266 3 1 . 6  180.9 .944D 1.588 89 .7  
. E l 9  180.9 -3.0 - . 9  .621 107.4 ,471  1.143 201.4 296.5 .598A 1.6880 10.6 
,473 1 . 1  9.2 3.8 1.237 112 .1  ,391 ,820 263.3 501.0 , 5 0 0  1.14OA 109.4 
1 1 - 4 1  0 . 0 1  4 .57  2.38 5 . 8 0  1 . 7 1  14.18 1/1/2 5 3 . 7  32 .1  18.5 -269 6.224 
.686  1.1 - 1 5 . 4  249.6 
.369 1 .8  4 . 9  342 .9  
.888 -3 .2  1.9 154.3 
11.0 L63.6 - 1 3 . 1  94 .20  
,618 1 . 1  - 1 3 . 8  244.0 
. 3 1 3  1.8  5 . 4  143.0 
.668 - 3 . 2  - . 9  151.9 
11.0 265.5 - 6 . 5  98.60 
,211 103 .0  26.3 . 7  1 .111 80.1 ,270 1.250 49 .1  182.2 .9120 1 .588  89.2 
.214 1 7 9 . 2  - 2 . 8  -1 .0 .629 1 O T . L  .465 1.116 202.6 301.9 .619A 1.6940 12.4 
.A39 5 . 3  8 .8  3.3 1.226 110.7 .364 .e03 263.2 506.5 .511 1.096A 106 .1  
11.08 9 - 4 5  1 .16  2 . 4 4  1 .86  4.S6 13.92 1/1/2 80.6 37.6 21 .8  - 3 1 2  5 . 3 0 0  
M A R S  ARRIVAL DATE = 2449930 ( 3 1  JUL 1995) - ____ 
4-4640 4-4950 
4-9935 1- 3 5 . 0  
S- 3 5 . 0  5- 120 
4-98SO 4-9930 
4-9830 5- 38.9 
5- 36.9 5- 130 
4-9670 4-9930 
4-9930 5- 46 .1  
5- 46 .1  1- 110 
4-9680 4-9950 
4-9930 5- 49.4 




12 .81  10.61 
8 . 1  
- 4 . 1  
8 . 0  
3 .65  
-1.1 1.109 92.4 .228 1.285 346.9 545.2 ,993 i.518 88.1 ,701 2 . 8  -2 .6  2 5 3 . 0  -100 
-.O .561 113.4 ,610 1.048 191.3 261.0 .409A 1.6870 56.4 1.540 1 .9  2.9 335.7 -119 
5.3 1.360 122.8 .615 1.109 265.2 419.2 .421 1.790A 1 2 7 . 5  1.062 -2 .7  18.5 122 .8  .601 
2.24 5.66 6.96 22.57 2/1/2 60.7 1 5 . 5  5.4 . l o 1  21.099 108.0 245.8 72.0 85.OL L .111  
. 1 1 4  116.8 




,258  1 8 i . 9  
-562  352 .1  
11.68 9.49 
- 2 . 6  
- 3 . 5  
8.8 
3.68 
-2.3 1.111 9 0 . 7  .227 t .286  356 .1  144.4 ,994 1.578 88.1 . l o1  4 .1  4.5 255 .1  . l o 9  
- . 2  .584 112.5 . 5 1 3  1.018 199.3 269.4 .46OA 1.6950 6 0 . 0  1 .350  1.8 3.2 337.8 ,619 
5 . 2  1.323 120.3 .556 1.001 264.8 482.7 ,444 1.5S8A 123 .8  1.013 -3 .0  13.8 130.8 e 5 8 0  
2.38 5 .80  6 . 4 0  eO.51 2/1/2 61.3 17.8 6 . 2  . I 3 1  18.550 63.5 261.9 - 6 4 . 7  84.OL L.290 
37.2 
- 2 . 3  
9.5 
3 . 8 1  
1.1 1.114 87.0 .233 1.280 15.9 184.3 .9820 1.578 88 .7  .699 .2 -21.6 251.7 -097  
- .6  .619 111.4 ,519 1.128 203.2 284.7 .542A 1.7140 6 6 . 1  1.365 1 .8  3.9 341.2 ,562 
4 . 1  1.271 115.8 .462 .E82 264.1 490.7 .414 1.289A 118 .6  ,939 -3 .2  1 . 1  144.3 - 4 4 2  
2.19 5.61 1.68 17.21 1/1/2 57.4 23 .5  12.2 .190 9.404 28.4 260.1 -L? .5  89.2L 1 .598  
.147 103.6 29.8 
.249 119.6 -1.9 
.SI5 357.3 9.3 
11.68 9.46 4 .01  
.9 1.114 84.9 .E40 1.213 26.6 184.9 .9610 1.518 88.5 .691 1.0 -1S.8 249.9 -099  
- .8  .632 111.1 ,500 1.149 204.9 291.1 .574A 1.1230 68.5 1.311 1 .7  4 .3  342.4 . 5 1 5  
4.3 1.252 113.8 .424 .848 263.8 495.3 .488 1.201A 113.1 -912  -3 .3  4 , s  150.0 ~ 3 8 4  
2.22 1.65 5.45 11.93 ill/$? 60.1 21.1 15.7 .e27 7.328 2 0 . 1  e62.2 -19.4 91.90 1 . 4 3 1  
- 6  1.113 82.7 .252 1.262 31.7 185.8 .9440 1.519 88.1 .691 1 .3  -13.4 L46.3 ,102 
- .9  e642 110.9 .485 1.166 206.4 297.7 .6OlA 1.7310 70.7 1.311 1.7 4 . 1  343.2 ~ 4 7 4  
3.8 1.238 l l 2 . L  .392 .823 263.6 500.4 . S O 0  1.146A 109.7 .E89 -3.3 1.6 1S4.8 ~ 3 3 2  
2.27 5.69 5.27 14.86 1/1/2 64.0 31.5 19.2 .e67 0,009 15.3 1 6 4 . 2  -13.5 94.60 1.338 
4-9690 4-9930 .llS 102 .1  
4-9930 3- 52.3 .242 177.9 
3- 58.3 5- 170 .474 1 .9  
11.89 9.02 
2 7 . 0  
-1.5 
9 . 2  
4 . 3 1  
.I 1.110 80.3 ,268 1.247 49.0 186.9 .913D 1.581 6 7 . 1  ,684 1.4 -11.6 241.4 -106 
-1.0 .650 120.7 .473 1.181 207.7 303.2 .622A 1.7390 72.5 1.379 l . ?  5.2 343.7 .440 
3.3 1.228 110.7 .366 .e06 263.5 505.9 .Si1 l . lD0A 106.4 .E71 -3.2 -1 .L lB6.5 .LE1 
e.34 5.16 5 . 1 5  13.98 l / l / 2  69.0 37.0 L2.6 .310 5 .111  11.3 L86.O -6 .6  97.10 1.176 
4-9700 4-9930 .PO9 103.8 
4-9930 5- 5 5 . 0  .e37 176.3 
I- 9 5 . 0  5- 160 .440 6.1 
12.31 9.96 
21.5 
-1 .3  
8.7 
4 . 8 9  
12.2 
- 2 . 2  
9.0 
3.60 
- MAR5 ARRIVAL DATE 8 e449940 (10 AUG 1991) 
- .E  1.110 9 0 . 7  .e25 1.282 356.2 (149.4 .SO4 1.571 8 7 . 3  .707 2.6 -1 .9  C5l.C .OS5 
- .3  ~ 6 1 4  ll7.0 ,583 1.109 204.1 270.6 .463A 1.7560 5 9 . 9  1.360 1 . 6  3.1 3 3 I . S  . I 86  
5.4 1.329 190.5 .163 1.018 265.3 481.9 .444 1.588A 1S4.P 1.021 -3.1 13.4 131.0 - 5 8 9  
2.10 1.58 r.2: ~ 0 . 7 5  w i i e  e e . ~  17.4 0.6 .rea 17.3TS 13.s eei.9 -6 t .1  0 4 . e ~  e.ois 
4-9650 4-9940 .lQS 119.B 
4-@940 I- 39.8 .317 103.7 
8- 39.6 S- 130 .686 341.5 
12.96 10.62 
-_I. 
LAUNCH ARRIVE 5PEEOl- RAI - 6 E c L l T < - V < -  
OEPART SUNGBY SPEED3 RA3 DECL3 I 3 V 3 
SWNCBI RETURN OPEEDS R A S  DECL5 1 5 V 5 
PfOP AERO OVL O V A  EVA 
4-9660 4-9940 .124 108.3 - 1 . 6  -3 .2  1.112 
5- 43.4 5- 140  ,622 341.5 9.5 5 . 1  1.298 
-_ 
4-9940 9- 43.4 ,300 m i . 3  - % . a  -.I . e x  
t e . o r  1 0 . ~ 6  3 . 1 1  2.43 s.83 
4-sero 4-9940 
4-9940 5- 40.) 
5- 4a.9 I- 150 
4-9660 4-9940 
4-9940 5- 5 0 . 1  
6- 50.1 5- i a o  
4-9890 4-9940 
4-9940 5- S3.0 
e- 13.0 E- t r o  
4-9100 4-9940 
4-9940 1- 5 5 . r  
I- 8 5 . 7  s- 180 
.126 108.3 
a 5 6 6  353.1 




. s i8  sss.2 
i e . 3 1  1 0 . ~ 3  

















- .e  
9 .3  




















1995 INBOUND SWINGBY 
-PSI'-~XCCEN -SHA -THETI THETZ 
P S I  3 ECCEN SHA THE13 THE14 
PSI 5 ECCEN SHA THE15 THE16 
OVD EVR TYPE SUN-A-SUN-R 
86.9 ,226 1.281 S . 8  189.1 
116.0 ,553 1 . 1 3 1  206.4 2 m . r  
~ 1 8 . 1  ,511 ,940 264.9 4 8 5 . 1  
6.18 18.92 2/1/2 69.8 20.0 
i.ere 
. ea8 1.163 


































so3 * 1 
36.3 
189. r 
PERIH APHEL PSI 2 
PERIH APHEL PSI 4 
PERIH APHEL PSI 6 
KAPPA - A  E 
MISSION DURATION = 430 D A I S  
M A R 8  ARRIVAL DATE P44S94O 
10 AUG 1 9 9 5  
V 2 I P DECL2 f A 2  SPEECe 
V 4 I 4 OECL4 R A 4  SPEEC4 
V 6 I 6 DECL8 R A 6  SPEED6 
INC -RAP DECLP ETA -PERIC 
1.368 1 .1  3.4 340.2 -62P 
,106 5 . 0  11.0 2 5 3 . 0  . i t s  
. g r o  -3 .3 1 0 . 5  138.2 . 5 i s  
40.2 P M . ~  -39.4 0 s . x  1 . m  
. ~ e z o  1.510 8 1 . 3  . 
,415 L.SOZA 111.0 
.se i0  i . s r i  81.0 . 
.4ee i . e m  113,s 
i a . 6  .e24 6 . 9 1 6  i 
,6011 1.8020 10.9 1. 
P0.3 .ea5 5 . ~ 1 5  i 
. s i2  i .1051 i 0 6 . r  
.541A 1.7790 66.1 1. 
13.0 ,188 0.813 i 
. S T O A  1.7910 6 6 . 1  1. 
.9450 1 .513  88.6 . 
. S O 1  1.153A 110.0 
.91SO 1.516 61.9 . 
.621A 1.8110 ?e.@ 1. 
23.9 .SO0 4.831 i 
04 . 3  -&O.O 248 .0  a 0 9 1  
14 1 . 1  3.0 341.4 . S O 6  
44 -3.4 1.4 144.1 ,449 
.o e60.1 - e r . i  89 .11  1.414 
268 
MXSSlCN OURATICN E 120 O A P S  
M A R S  A R R l V A L  D A T E  2 2449850 
12 M A V  1995 
STOPOVER TIHE = 0 D A Y S  1995 INBOUND S W I N G B Y  
-. - - -- - - - - . - . - - 
LAUNCH ARRIVE SPEED1 R h l  OECLl I 1 V 1 P S I  12CCEN 3MA THE11 THETZ PERIH -APHEL P S I  
OEFART SWNGBY SPEEDS R A 3  DECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 
SWNCB'I RETURN SPEED5 R A 5  DECL5 I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL P S I  
_I PROP _ A E R O  OVL O V A  EVA--DVD->VR--~YFE- SUN A SUN R CA'PA- -_  - A  E 
MARS ARRIVAL DATE 3 2449830 (12  MAY 1995) -- 
2 - v  2 I 2 OECLP RAP. SPEED2 
4 V 4 I 4 OECL4 R A 4  3PEE04 
6 V 6 I 6 DECL6 RA6 SPEC06 
--l-NC_-RAP- DECLP ETA PERlC 




















5- 46 .9  
5- 170 
4-9M50 
3- 4 9 . 2  
5-  180 
4-9850 





















. i r z  


















7 . 7 1  
7.70 
42 .1  
- 9 . 7  
8.8 
4 .27  
3 6 . 2  
- 1 0 . 1  
8 . 6  
4.04 
33 .9  
-10.5 
8 . 2  
3 -9.6 
32 .8  
- 1 0 . 9  
7.4 
4 .OO 





- . 5  
3 .6  
4.54 
2 . 8  
- .7  
3.5 
4.66 
2 .2  - .9 




2 .7  
4 . 9 1  
1 . 6  
-1 .2  











. 5 7 7  
1 .215  








8 . 3 9  





68 .1  
111.8 












3 .55  
-295 1.394 














19 .1  .283 
103.6 . IO5 
69.3 1.361 
110.4 -665 
6 .649  13.7 
104.2 ,709 
107.1 .e67 
5.836 10 .5  
71 .1  1.364 
-2 .6  - 3 2 . 1  
2 .1  5.4 
-2.5 7.3 
252.9 -11 .7  
253.7 
333 .1  
1 4 5 . 6  



















. e 5 7  








1 . 2 5 6  











1 .353  . 202 



























1 .378  
.180 
- 4 1 0  
-229  
1 . 5 3 8  
. l e 2  
.393 
.200 
1 . 3 0 3  
. l e 3  
. 3 8 3  
. l e 1  
1 .261  
-1 .2  -27 .3  
2 . 2  6 . 1  
-2 .6  4 .5  
2 5 5 . 5  - 7 . 2  
- . 5  -24.9 
2 . 3  6 . 9  
- 2 . 7  2 . 1  
257.6 -3 .2  
.297 1.407 347.1 498.3 
,465 1.126 177.8 297.1 
-379 .798 260.6 506.3 
14.20 1/1/2 16 .2  36.9 
.so0 1.416 3 5 5 . 5  496.7 mi 1 . 8 4 0 ~  104.7 .712 
.453 1.135 178.2 301.6 .620A 1.649 72.7 1.367 
.357 ,786 260.5 511.9 . 5 O S  1.066A 103.8 ,852 
13.47 1 /1 /2  14.9 43.5 22.5 . 3 2 l  5 .118 8.3 
.304 1.420 4 . 7  135.9 
,445 1.141 178.5 305.4 
.340 .777 260.4 518.2 
12.91 1/1/2 14.5 52.2 
.9890 1 . 8 5 1 A  
.634A 1.649 
.512 1.041A 





105 .1  .714 .O  -23.4 257.8 
73.9 1.368 2.4 7 .7  336.6 
100.5 .E40 - 2 . 7  .2  152 .9  
4.603 7.7 259.2 - 6  9 8 - 5 0  
105.4 ,713 .4 - 2 2 . 2  217.6 
97.0 .E30 -2 .8  -.I 1 5 0 . 5  
4.248 8 . 6  260.2 4 .0  99.70 
74 .8  1.370 2 . 3  8.3 337 .1  
4-9650 
5- 53.0 








178 .7  308.1 
MARS ARRIVAL DATE = 2449860 (22 HAY 199s) ----I _- __ __ . . .- 
4-9640 4-9860 .168 157.9 49 .1  5 . 1  1 .129 94 .1  .279 1.366 340.9 506.5 .985 1.747A 101.3 -698  - 3 . 6  - 3 6 . 1  254.4 
4-9860 5- 44.5 ,190 197.9 -9 .6  - . 6  .563 89.8 ,480 1.110 179.8 291.3 .578A 1.642 6 9 . 2  1,360 2.1 5.3 334.8 
5- 44.5 5- 160 -498  350.8 8.9 3.9 1.236 113.3 ,408 .e19 261 .1  500.3 .484 1.153A 110.8 .E89 - 2 . 6  6 .9  146.4 
12.39 8.30 4 . 2 6  4 .09  7.49 4.03 15.20 1 /1 /2  24.1 30.9 16.2 .242 7.081 14.7 254.4 -12.7 92.10 
.143 146.6 4 0 . 2  3.1 1.134 92.4 .e80 1.376 348.8 504.5 .990 1.761A 101.9 ,701  - 1 . 5  -26.6 2 1 7 . 2  
.18I 196.7 - 9 . 8  - .7  .571 9 0 . 3  ,465 1 .121  180.3 296.5 .6OOA 1.6420 7 1 . 0  1.363 2.1 6.0 3 3 6 . 3  
.463 3 5 5 . 5  8 .7  3.5 1.225 111.8 .?I81 .e01 261.0 505.4 .496 1.107A 107.5 .870 -2 .7  4 . 1  150.7 
11.93 7.80 3 .97  4 .13  7.53 3.83 14.28 W1/2  19.6 36.0 1 9 . 2  .281 5.991 i1.0 2S6.9 -6.1 94.30 
4-9650 4-9860 
4-9840 5-  4 7 . 5  
B- 47.5 5- 170 
4-9660 4-9660 
4-9860 5 -  (10.1 
5- so.1 5-  180 
4-9670 4-9860 
4-9660 S- 52 .3  
6- 52.3 s- 160 
,136 137.2 36.5 
,174 195.6 - 1 0 . 2  
e433 359 .6  8.2 
11.80 7.57 3 . 8 9  
,140 127.6 34.4 
.169 194.6 -10.5 
,410 3 .1  7.5 
11.62 1 . 5 0  3.93 
2 . 2  1.138 
- . 9  , 5 7 8  
3 . 1  1.217 
4.23 7.63 
1 . 8  1.140 
- 1 . 1  .583 
2.7 1.210 
4 . 3 2  7.71 
90.6 ,282 1.381 357.5 503.2 .992 1.771A 102.3 
90.7 ,453 1.131 180.8 301.2 .619A 1.6420 72.6 
110.6 ,358 .788 260.9 511.0 . I O 6  1 .0111 104.2 
3.68 13.54 1/1/2 18.2 42.4 22 .1  ,320 1.227 
88 .5  .e85 1.382 7 . 0  142.7 .988D 1.776A 102.6 
91 .0  .444 1.138 181.3 305.1 e6331 1.6420 73.9 
109 .6  ,341 .779 26D.8 517.2 .514 1.044A 100.9 
3.57 l e . 9 6  1/1/2 l r . 9  50.8 24 .7  a358 4.679 
,703 -.I -25.3 258.5 
1 .361  2.2 6 .7  337.4 
,855 -2 .8  1.6 153.4 
,704 .I -23.4 2 5 6 . 9  
1.367 2 .3  7.5 338.2 
.E42 -2.8 - . 4  154 .2  
8.6 259.0 -3 .9  96.40 
7 .6  260.6 - . O  9 8 . 3 0  
4-9660 4-9860 .156 119.3 32.4 1.6 1.141 86.1 ,290 1.377 17.4 143 .0  ,9770 1.777A 102 .8  ,702 .4 -22 .1  258.5 
4-9060 5- 53.9 -166  193.9 -10.8 -1.2 .586 91.2 ,437 1,143 181.6 307.9 .643A 1.6430 74.8 1.369 2.4 8 .1  3 3 8 . 7  
5- 53.9 5- zoo 5 . 7  6 . 4  2.2 1.205 io8.9 .328 .772 260.5 524.1 . s i 9  1.025~ 9 7 . 3  .a32 -2.8 -1 .5  112.2 
11.99 7.61 4 .11  4 .38  7.77 3.49 12.55 1/1/2 18.4 62 .0  26.9 -389 4.299 8.2 L61.8 3.5 99.70 
1 .4  1.139 83.5 ,299 1.365 28 .9  144.4 .957D 1.773A 102.9 
-1 .3  .567 9 1 . 3  ,434 1.145 181.7 309.4 .648A 1.6430 75.3 
1 . 7  1.202 108.6 ,322 .767 259.9 531.9 .520 1.014A 93.8 
4.43 7.82 3 .46  12.31 1/1/2 19.8 76.9 28.4 .*OS 4.075 
- MARS ARRIVAL DATE = 2449870 I 1 JUN 1995) -
4-9690 4-9660 ,183 115.9 30.4 
4-9660 5- S4.7 ,164 193.5 -11.0 
6- 14.7 I- 210 .365 7.3 5 . 1  
12.34 7.92 4 . 4 6  
._ 
,697 .7  -21.0 257.3 
1.369 2.4 8 . 4  338.9 
,824 -2 .9  - . 6  146.7 
9 .7  262.3 6.7 100.40 _- 
4-9610 4-6370 .184 131.5 - 3 . 7  -3 .4 1,108 98.0 ,271 1.314 320.9 520.6 ,958 1.670A 96.9 .660 4 . 7  -2 .3  251 .3  
4-9810 I- 34.4 a230 200.6 -6 .9  - . O  ,526 90.4 ,549 l.OS6 180.3 271.4 .476A 1.6350 6 1 . 6  1.343 1.9 3.6 329.7 
5- 34.4 ¶-  130 , 641  334.6 8.0 4.5 1.295 119.3 .525 .932 262.1 487.1 .443 1.42lA 121.5 ,976 -2 .1  15.5 128.2 






B- 46 .2  
4-9660 
4-9670 
¶ -  10.9 
4-96tO 
4-9070 
a- 53 . )  
4-9680 
4-90 70 





5-  4 6 . 2  
5- 170 
4-9870 








. l e i  
.189 
. S O 0  
12.25 
.139 





, 4 3 4  
i l . 2 4  














3 5 6 , I  
133.2 
191.9 




4 . 2  
7 . 4 4  
115.1 
192.0 
6 . 9  
7.56 
7 . 7 3  
58 .6  
- 9 . 1  
9 . 0  
4.43 
44 .8  
- 9 . 3  
8 .8  
3 . 9 2  
39 .0  
- 9 . 5  
6.3 
3.84 
35 .6  
- 9 . 8  
7 . 5  
3 .89  




6 .7  1.124 93 .7  .266 1.345 342.3 512.4 .987 1.702A 99 .1  
- . 6  .565 92.3 .480  1.106 182.5 290.6 .575A 1.6360 6 9 . 0  
3.9 1.238 113.4 . 4 1 1  .e23 261.6 499.5 .485 1.161A 111.2 
3.81 7.21 4 .00  15 .31  1/1/2 31.4 30.3 15 .8  .e40 7.298 
.693 - 5 . 2  
1.358 2 . 0  
15 .7  ,692 Z 5 5 . 8  -2 .7
,696 - 1 . 8  
1.362 2 . 1  
.e73 -2 .8  
11.7 258.3 
.697 - . 6  
1.365 2.2 
-857  - 2 . 8  
6 . 9  260.4 
-43.4 253.9 
5.2 336.4 
6 .5  147 .0  
-13.9 91.90 
-30.5 258.1 
5 . 8  337.8 
3.7 151.4 
-9 .0  94.10 
-25 .9  219.4 
6 . 5  338.9 
1 . 1  154.3 
-4 .0  96.30 
3 . 4  1.128 92 .0  .266 1.351 3 5 0 . 5  110.7 ,992 1.711A 99 .6  
- . 8  .574 92.7 ,464 1.118 183.1 296.1 .5991 1.6370 70.9 
3 .6  1.227 111.9 .383 .805 261.4 504.6 .497 l . l l 2 A  107.9 
3.69 7.09 3-61 14.37 i / i / z  23.6 35.2 i 8 . 8  . e rg  6 . 1 3 2  
2 .3  1.131 90 .1  .268 1 . 3 5 5  359.4 509.6 .992 1.717A 100.0 
- .9  .560 93 .1  .452 1.128 183.7 300.6 .618A 1.6380 72.5 
3.1 1.218 110.6 .359 ,791 261.4 910.2 ,507 1.075A 104.6 
3.75 7 . 1 5  3.66 13.61 11112 21.9 41.5 21 .7  .319 5 .323  
1 . 8  1 .133  68.1 ,271  1.353 9 . 1  149.3 .9870 1.720A 100.2 ,696 .l -23.4 259.7 
-1.1 .586  93 .3  ,443 1.135 184.2 304.8 .632A 1.6390 73.8 1.367 2.3 7.2 339.7 
2 .7  1.212 109.6 .341 .761 261.2 516.3 . 5 1 5  1 .0411 101.3 . E 4 5  - 2 . 9  - 1 . 0  115.3 
98.20 7.6 262.0 - . 7  3 . 8 1  7.21 3.55 13.01 l / l / 2  21.7 49.6 24.3 .357 4.745 
.694 . 5  - 21 .8  259.0 
1.368 2 . 3  7.8 340.1 
.e34 -2 .9  - 2 . 0  1 5 3 . 8  
7.9 E63.2 2 .9  99.10 
1 . 5  1 .133 8 5 . 6  .276 1.347 19.8 149.9 .9750 1.719A 100.3 
-1 .2  .589 93.5 .437 1.141 184.6 307.9 .643A 1.6390 74.8 
2 .2  1.207 108.6 .328 . I 7 4  261.0 523.2 ,520 1.028A 97.9 
3.65 7.25 3.47 12.58 1 /1 /2  22.S 60.3 26.6 .390 4.341 
4 - 9 8 ~ 0  4-9870 . l e i  110.5 30.5 
4-9170 5- 3 5 . 0  -163 191.5 -10 .2  
5- 55.8 5- 210 ,383 8.6 5 . 1  
1.3 1.132 83.2 .285 1.334 31.4 151.4 .9540 1.715A 100.3 
-1.3 -591  93 .6  ,433 1.144 184.8 309.5 .648A 1.6390 75.3 
1 .7  1.203 108.5 .321 ,769 260.5 630 .6  .522 1.015A 94.3 
3.88 7.28 3.43 12.32 1 /1 /2  24.2 7 4 . 7  28.3 .409 4.095 
MARS ARRIVAL DATE 2449880 (11 JUN 1991) - -- 
.669 .6 -20 .6  251.4 
1.369 2.4 8.2 340.3 
,626 - 2 . 9  -1 .6 148.6 
9 . 3  263 .8  6 . 2  100.60 i i . m  7.07 4.44 
.. 
4-QOOC 4-9680 . i n 7  130.0 
4-9600 3- 31 .1  .251 200.7 
I- 3 1 . 1  5 -  120 .713 326.9 
12.62 10.02 
4-9610 4-9080 -173 131.9 
4-9060 5- 3S.L .e31 199.4 
3- I 5 . C  I- 130 .650 33S.5 
12.31 9.32 
7.2 
-8 .5  
7.3 
4 .52  
1.1 
-8 .5  




8 .7  















4 . 6  
2.79 
- 2 . 1  - .o 
4.6 
2.99 
-4 .2  















1.100 99.0 .268 1.292 315.1 
.507 92.8 .584 1.028 182.0 
1.330 121.8 .580 1.016 262.8 
6 . 2 0  5 . 5 1  21.30 2/1/2 43.6 
1.106 97.7 .E63 1.303 321.5 
A 2 7  93.4 . 5 5 1  1.050 182.8 
1.300 119.4 .530  .942 262.6 

























.946 1.636A 94.0 .675 3 . 1  -6 .0  246.5 - 1 3 2  
.427A 1.6260 58.0 1.334 2 . 0  3.3 328 .5  - 7 1 2  
.427 1.606h 125.4 1.023 - 1 . 8  17 .9  120.8 .SI1 
4 . 2  ,118 27.569 64.5 281.8 -62.4 B4.JL 3.146 
,960 1.645A 95.0 .6SO 3.6 -4 .0  2 5 1 . 2  , 1 4 1  
. 4 7 l A  1.6290 61.3 1.341 1.9 3 . 5  331.4 -850  
.143 1.441A 121.9 .982 - 2 . 2  15 .2  126 .8  .339 
6 . 2  .142 18.604 48.0 249.6 -47.5 84.7L 2 . 5 0 5  
4-9620 4-9860 
4-9880 9- 39.1 
5- 39.1 5- 140 
4-9650 4-9680 
4-9880 I -  4 9 . 0  





~ 1 3 9  143.6 
~ 1 8 1  193.1 
e466 357.9 
11.08 7.75 
1.111 96.4 .259 
.544 94.0 .523 
1.276 117.2 .485 
6.69 4.59 17.92 
1.123 9 i . 6  .255 
-178 95.3 .465 
1.229 111.9 .384 








i / l / P  28.4 
.972 1.6531 9 5 . 8  .684 5.6 1 .9 2 5 4 . 8  e l36  
.511A 1.6310 64 .1  1.346 1.9 4 . 0  333.9 ~ (194  
.458 1.323A 118.4 .948 - 2 . 5  12 .3  135.7 -473  
9 . 1  .170 12.600 31.7 251.6 -SO.9 86.9L 1.973 
.993 1.873A 97.5 .692 -2 .3  -33.5 2 5 8 . 3  a156 
.S97A 1.6350 70.8 1.361 2 . 1  S . 7  339.2 -486  
18.4 .277 6.P52 12.4 259.6 -9 .9  94.00 1.453 
.497 i . 1 1 8 ~  108.2 .are e . 9  3.3 1 w . o  . s i t  
4-9660 4-9680 
4-9860 5- 51.1 
6- 51 . )  I- 180 
4-9670 4-9860 
4-9080 5- 53.9 





1.128 89.0 .238 1.334 1.i 
.585 9S.B ,413 1.127 186.8 
1.220 110.6 .360 ,794 061.8 
6.75 3.68 l 3 . 6 l  lllli? 26.1 
1.128 87.7 .e60 1.332 11.0 
.SO0 9 5 . 6  ,443 i . 1 3 3  187.4 
l . t l 3  109.6 .341 .783 261.6 
6.79 3.57 13.06 1/11?. 26.0 
.9S2D 1.676A 9 7 . 6  .693 -.I - 2 6 . 6  2 5 9 . 9  . 1 5 9  
,617A 1.6370 12.4 1.364 2 . 1  6.3 3 4 0 . 3  -495  
.SO8 1.080A 104.9 .860 -2.9 .8 111.1 .269 
01.3 .319 5.399 9 .2  t 6 1 . 7  -5 .4 06.20 1.596 
.9860 1.679A 98.0 .692 -1 - t 3 . 4  260.0 .161 
.63i!A 1.6380 73.8 1.387 2.C 7 . 0  341.0 . * I O  
,516 1 . O S l A  101.6 ,647 -2.9 -1.9 I J 6 . 4  .e32 0 
t 4 . 1  .359 4.993 7.6 L63.3 -1.4 98.20 l.SB4 
.134 118.9 
. l e 9  190.4 
a410 1 .3  
10.82 7.44 
2 69 
STOPOVER TIME : 0 DAYS 1995 INBOUND SUINGBY UISSION OURATfON t 520 CA7S 
UARS ARRIVAL OATE : 2449680 
11 JUN 1991 __ 
LAUNCH ARRIVE SPEEOI- R A l  -0ECLL- 
DEPART SUNGBY SPEED3 R A 3  OECL3 
SWNGBY RETURN SPEEDS R A 5  DECLS 
PROP AFRO nvt . - . - - . - ___ 
4-9680 4-9860 .152i11.6-32,9- 
4-9680 5- S5.7 e166 189.4 -8.9 
5- 51.1 5-  200 -392 8 . 0  6.5 
10.98 1.56 4.07 
- - - . - - ._ 
I 1 V 1 PSI  1 ECCEN SMA T H E T l  i H E T z P E R I H - - A P H E L P S I - P - - V  2 - - I  2 OECL2 RA2 SPEED2 
I 3 V 3 PSI 3 ECCEN SHA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  EPEE04 
X 5 V 5 PSX 5 ECCEN SHA THETS THE16 PERlN APHEL PSI  6 V 6 I 6 OECL6 RA6 SPEED6 
EVA OVO OVA EVR TYPE SUN-LSUN R KAPPA - A  _ E  -X-NC--EAP DECLP E T A  PERlC 
1 . 5  1.128 8 5 . 5  .268 1.324 21.8-l56.c .9730 1.676A 98.0 ,669 .I -21.5 PI9.1 ,162 
-1.2 .594 96.0 .437 1.141 187.6 307.9 .643A 1.6390 74.8 1.368 2.2 7.6 341.4 -392 
2 . 2  1.208 108.8 ,327 -776 261.4 522.3 .522 1.030A 98.2 .e36 -2.9 -2.7 155.1 .POP 
3.41 8.82 3.50 12.61 1/1 /2  27.1 58.6 26.5 .391 4.369 7.6 264.4 2.3 09.60 1.318 
4-8690 4-9880 a180 107.9 30.3 1.3  1.126 83.0 .275 1.311 33.4 158.0 a9500 1.672A 97.9 -683 a 8  -20 .0  257.1 e163 
4-0880 5- 56.7 -164 188.9 -9.1 -1.3 ,596 96.1 .433 1.144 188.1 jO9.8 .649A 1.6390 75.4 1.369 2.3 7.0 341.6 ~ 3 8 2  
5- 56.7 5- 210 -382 9.9 5.2 1.7 1.204 108.4 .32O ,770 260.9 529.8 .524 l.Ol6A 94.7 ,827 -3.0 -2.4 150.6 .l8l 
11.31 7.88 4.42 3.43 6.84 3.46 12.33 1/1/2 29.1 72.7 28.2 e413 4.104 8.8 t65.l 5.6 100.70 1.262 
MARS ARRIVAL OATE = 2449890 (21 JUN 1995) - . - I____ 
4-9600 4-9890 .162 130.2 9.3 -1.5 1.096 98.8 .262 1.285 315.4 533.9 .948 1.622A 92.1 -677 2.6 -6.0 245.3 a 1 2 0  
4-9890 5- 31.6 , 254  199.3 - 8 . 0  -.2 .SO9 96.3 ,588 1.023 184.4 262.2 .422A 1.6250 57.7 1.332 2.0 3.1  530.1 .7iD 
5- 31.6 5- 120 .719 329.9 7.4 4.7 1.335 122.0 .586 1.032 263.3 482.3 .427 1.638A 125.8 1.030 -2.0 17.7 121.2 e 6 2 1  
12.60 10.02 4.44 2.57 5.99 5 .58  21.54 2/1/2 49.0 17.1 4.3 .116 26.570 93.5 225.3 86.4 85.OL 2.971 
4-9810 4-9890 .165 132.2 4.7 -1.9 1.103 97.5 .e56 1.294 322.0 530.9 .962 1.62SA 93.1 .681 3.3 -4.9 210.4 e127 
4-9890 5- 35.9 e 2 3 3  197.7 -7.9 - . I  .530 96.7 .554 1.047 185.4 269.7 .467A 1.6270 61.0 1.340 1.9 3.1 332.9 - 6 5 5  
5- 35 .9  5- 130 .655 336.5 8.2 4.7 1.304 119.6 .535 ,953 263.0 485.6 ,443 1.462A 122.3 e988 -2.3 14.9 129.0 .547 










4-9890 .1S4 131.7 -3.3 
5- 39.6 .217 196.0 -7.7 
5- 140 .599 342.7 8.8 
11.65 8.74 4.09 
4-9890 .167 126.0 -23.1 
5- 43.4 .203 194.1 -7.6 
5- 150 .549 348.5 9.1 
11.9s 8.59 4 . 2 5  
4-9890 -146 145 .8  5 8 . 0  
5- 49.1 .184 190.1 -7.4 
5- 170 .468 358.5 8.9 
10.98 7.90 4.00 
-2.8 1.108 96.1 ,252 1.302 329.1 528.1 
- . 3  . 548  97.1 .525 1.069 186.5 276.9 
4.6 1.279 117.4 ,489 .E98 262.8 489.3 
2.90 6.31 4.65 18.08 2/1/2 4 3 . 1  22.1 
-5.7 1.112 94.6 .249 1.309 336.5 525.7 
- . 5  .563 97.4 .501 t.087 1 8 i . 5  283.6 
4.4 1.259 115.3 .450 .E59 262.S 493.1 
3.37 6.77 4.34 18.69 2/1/2 47.3 25.3 
4.9 1.120 91.3 .246 1.318 353.3 522.6 
-.E .584 98.0 A66 1.117 189.4 295.5 
3.6 1.231 112.0 ,386 .Ell 262.2 503.1 

























93.9 ,684 4 .2  -1.4 254.4 -137 
63.9 1.347 1.9 3.9 335.4 .S99 
118.8 .953 -2.6 12.0 136.2 . * B O  
13.070 34.4 253.3 -33.6 86.6L C.024 
94.8 .687 7.2 9.2 257.2 -160 
66.4 1.353 1.9 4.4 337.5 -549 
115.3 .923 -2.8 8.9 142.6 .419 
9.648 24.4 255.9 -23.3 89.lL 1.726 
9 5 . 5  .691 -3.2 -39.1 257.5 ' .145  
90.7 1.361 2.0 3.5 340.5 ~ 4 6 6  
108.5 ,878 -3.0 2.9 1 5 2 . 7  .316 
8.336 13.1 260.8 -10.8 93.90 1.468 
4-9860 4-9890 .126 126.4 43.8 2.6 1.122 89.5 .e48 1.318 2 . 1  161.9 ,9920 1.6451 95.7 ,691 - .E  -P7.6 259.7 -142 
4-9890 5- 12.4 ~ 1 7 8  168.9 -7.4 -1.0 .391 98.3 ,454 1.128 190.2 300.3 -6lSA 1.6400 12.4 1.365 2.0 6.t 341.5 - 4 3 8  
5- 52.4 5- 180 ,436 2.7 8.4 3.2 t .222 110.6 .361 .796 262.1 508.6 .SO8 1.084A 105.2 -862 -3 .0  .2 155.9 ,275 
1 0 . 5 5  7.55 3.79 3.00 6.41 3.76 13.74 1/1/2 30.8 39.8 21.2 ,316 5.447 9.9 282.8 -6.2 96.20 1.405 
4-0670 4-0890 .132 1 1 5 . 5  37.0 1.8 1.124 87.5 .e51 1.315 12.6 162.0 ,9850 1.645A 95.8 .690 . l  -23.3 259.7 -144 
4-0890 5- 54.r ,173 187.5 -7.5 -1.1 .597 98.4 ,444 1.137 190.9 304.7 -632A 1.6420 73.8 1.367 2 .1  6.9 342.1 - 4 i l  
5- I*.? 5- 190 ,411 6.2 7.6 2.7 1.214 109.6 ,542 .785 262.0 114.7 ,517 1.054A 101.9 e849 -3.0 -2.0 157.4 e 2 0 5  
10.53 7.50 3.85 3.03 6.44 3.85 13.11 1/1/2 30.8 47.4 24.0 ,357 4.617 7.0 264.4 -2.1 98.20 1.362 
4-9860 4-9890 , 1 5 1  108.8 32.8 1.4 1.123 85.3 .257 1.307 2 3 . 1  162.1 .9710 1.644A 95.8 
4-0890 5- 58.4 ,170 186.5 -7.6 -1.2 ,601 98.6 $.437 1.143 191.4 308.1 *643A 1.6430 74.8 
5- 56.4 5- 200 .392 9.1 6.5 2.2 1.209 108.8 ,327 ,778 261.8 521.4 ,523 1.032A 98.6 
10.69 7.64 4.06 3-01 6.46 3.58 12.64 1/1 /2  32.2 57.5 26.4 e392 4.376 
4-9890 4-9890 -180 105.8 30.0 1.2 1.122 82.8 ,268 1.294 35.1 164.2 -9480 1.641A 95.6 
4-9890 5- 57.5 .168 165.8 -7.8 -1.3 ,604 98.1 .433 1.147 191.7 310.1 e65OA 1.6440 75.5 
5- 57.¶ 5- 210 .380 11.0 5.2 1.7 1.203 108.3 ,319 -772 261.4 528.9 ~ 5 2 6  1.0181 95.1 
11.02 7.95 4.41 3.07 6.46 3.54 12.34 1/1/2 34.7 70.9 28.3 -416 4.095 
MARS ARRIVAL OATE = 2449900 l 1 JUL 1995) ___ 
4-9600 4-9900 
4-9900 5- 32.3 
I- 32.6 5- 120 
4-9610 4-9900 
4-9900 5- 36.7 
9- 36.7 S* 130 
4-0620 4-0900 
4-0900 5- 40.J 
6- 4 0 . B  5- 140 
4-9630 4-9900 
4-9900 5- 44.1 
5- 44.1 5- 150 
4-0650 4-0900 
4-9000 5- 10.4 
9- 50.4 I -  170 
4-0660 6-9900 
4 - W O O  5- 53.) 
5- 5 3 . 1  5- 100 
4-8670 4-9900 
4-9900 5- 11.3 
9- 31.3 S- 190 
4-9660 4-9900 
4-9900 I- 57.1 









e l 4 5  132.4 






1 I . 2 5  8.41 
,177 160.2 
,191 187.4 
q469 5 5 9 . 4  
11.68 e.45 












































-687 .6 -20.9 258.8 
1,369 2.2 9.3 542.5 
.E36 -3.0 -3.3 116.4 
.E81 .9 -19.3 256.2 
1.370 2.2 7.6 342.6 
.e29 -3.0 -3.2 152.2 
7.3 285.8 1.6 99.90 
8.3 266.3 5.0 100.90 
-1.1 1.097 98.7 -258 1.279 315.6 
- . l  . I11 100.1 ,592 1.022 187.1 
4.8 1.341 122.2 ,593 1.049 263.7 
2.40 3.82 5 . 7 3  21.78 2/1/2 5 5 . 4  
-1.4 1.101 97.3 -251 1.287 322.4 
- - . l  -537 100.2 . 5 5 7  1.047 188.3 
4 . 8  1.309 119.8 .540 .964 263.3 

















1.609A 90.4 a680 2.5 
1.6270 57.3 1.331 2.0 
1.671A 128.2 1.038 - 2 . 1  
.114 25.100 100.5 237.9 
1.610A 91.4 .68S 2.9 
1.6300 60.7 1.340 1.9 
1.484A 122.8 -994 -2 .s  









-1-9 1.108 91.9 ,248 1.294 329.6 533.5 ,976 1.612A 92.2 .868 3 . 5  - 5 . 3  253.4 
- . 3  ,551 100.4 .528 1.069 189.6 276.5 . S O J A  1.6340 63.7 1.347 1.0 3.6 536.1 
4.7 1.283 117.5 ,493 -906 263.2 488.6 ,459 1.352A 119.1 ,958 -2.7 11.7 136.8 
2.63 6.04 4.60 16.24 2 / 1 / 2  47.1 21.8 8.6 ,165 13.304 37.0 1114.9 -36 .0  O6.3L 
-3.2 1.110 94.4 .242 1.300 337.3 531.1 
-.I .570 100.6 . S O 4  1.089 190.8 283.3 
4.4 1.262 115.4 . 4 5 3  -065  262.9 492.8 
9.63 0.25 4.46 16.82 2 / l / 2  47.0 P4.6 
-985 1.615A 92.6 ,689 4 . 6  2.4 256.7 
.54OA 1.6380 66.3 1 .353  1 . 9  4.3 9 3 8 . 7  
.473 1.236A 115.6 ,927 -2.9 8.6  141.0 
11.7 ,197 9.014 25.9 L57.2 -24.9 88.OL 
7.4 1.117 91.1 .239 1.308 354.4 528.4 .994 1.619A 93.6 .692 -5.7 -51.Y t S I . 8  
-.e .593 101.0 .466 1.120 193.0 295.5 .598A 1.6450 70.8 1 .362  1.0 9 . 3  141.5 
3.7 1.233 112.0 ,387 . E l 4  262.6 302.4 .499 1.129.4 106.8 - 8 8 1  -3.0 2 . 8  133 .9  
3 - 0 5  6.46 4.06 14.62 l/l/2 45.6 33.2 18 .1  ,273 6.370 lS.6 861.9 -11.7 93.00 
2.8 1.119 69.3 . 2 4 l  1.306 3.8 167.8 
-1.0 .600 101.1 .456 1.132 193.9 300.6 
3.2 1.223 110.7 .362 .799 262.5 507.9 
2.73 6.14 3.92 13.80 11112 36.2 39.0 
1.8 1,120 67.3 .244 1.302 13.9 167.9 
-1.1 .606 101.2 .446 1.142 194.7 303.0 
L.1 1.216 109.6 . 3 4 2  -787 262.4 514.0 
2.71 6.13 3.82 13.15 1/1/2 36.3 46.4 
1.3 1.120 81.1 .25i 1.294 24.8 168.P 
-1.2 ,611 101.4 .439 1.149 195.3 306.5 
2.2 1.210 100.7 .327 -779 262.2 520.6 
2.76 6.17 3.15 12.67 1/1 /2  38.0 56.2 
.9910 1.620A 93.3 a691 -1.0 -29.8 P58.8 
.616A 1.6480 72.3 1.366 2 . 0  9.9 3 4 2 . 4  
,509 1.088A 105.5 .E64 -3.1 - a 1  116.6 
21.1 .315 3 . 4 5 5  10.1 265.9 - Y . O  96.20 
.9640 1.62OA 93.8 .690 . l  -CI.l L58.9 
.632A 1,6510 73.8 1.369 0 . 0  6 .5  3 4 3 . 0  
.516 l.OS7A 102.2 , 050  - S . O  -1.1 158 .3  
24.0 .358 4.809 7.8 t 6 9 . 4  - 
.9690 1.619A 93.7 -686 . 
,644A 1.6550 74.9 1.371 2.1 7 . 0  343.9 
.524 1.034A 98.9 .839 -3.0 -9.8 1 5 7 . 6  
26.5 .393 4.355 7.0 E66.6 . 9  100.00 


















. 4 8 1  
C.040 
,134 
- 4 1 9  





. s sr  
,128 





1 .S I  
4-9690 . ;bo0 .179 104.3 29.5 1.1 l.113 82.7 ,262 1.282 36.3 170.1 
4-0900 9- 56.3 ,176 182.5 -6.0 -1.3 .613 101.4 .435 1.153 191.6 310.7 
(I- 56.0 5- 910 e379 12.1 5.t 1.7 1.206 108.2 .318 e773 261.8 528.1 
10.89 6.11 4.40 t.78 6.19 3.?1 12.35 1/1/2 41.0 69.3 





































. i t 6  lE9.9 
.CtO 186.3 


















- -9  
- . I  
4.0 
L.27 











































.e55 1.275 511.7 543.3 
,597 1.024 190.1 260.9 
.600 1.067 264.2 480.6 
Lt.03 W i l t  62.5 16.3 
.e41 1,282 322.6 540.8 
. l 61  1.050 191.6 P66.8 
.S45 .975 263.9 464.2 
tO.09 2/1/2 56.7 18.6 
.9460 1.617A 93.3 .681 . 9  -8%.3  
.65lA 1.6S50 15.6 1.372 2.2 r.3 S1S.J 
.527 t.019A 9 5 . 1  - 6 3 1  -3.0 -3.0 1 5 0 . 1  
28.5 .419 4.063 7.6 t67.3 4.3 101.10 
,950 1.600 66.6 
.413A 1.6350 17 .0  
.427 1.707A 126.6 
1.9 .lit t3.553 
.e65 1.599 89.7 
.46lA 1.6400 60.4 
.444 1.509A 123.0 
5.6 ,135 19.711 
.e77 1.599A W O . 1  
.503A 1.6430 31.B 
-459  1.366A 11@.1 
0.1 .sa3 i3.iia 
. L ~ L  i . e m  ~30.0 530.4 
,491 .ais L O J . ~  4~7.9 
w.40 tilit 5t.0 t1.e 
i o m  t / i / e  10.1 t 4 . a  11.0 . i o 1  e . 0 ~ 4  
.JSt 1.074 193.0 276.3 
,837 1.t93 337.8 336.4 .DO0 1.6OOA 01.i 
,507 1.001 194.5 C6S.8 a1401 1.6110 00 . t  












. O @ t  
1.31s 
.WSl 
L l i R  
1.392 
















8 4 . 0 ~  
00. CL 
~ 4 1 . 4  
OO.0L 




6TOPOVER 1lUE = 0 0113 1995 INBOUND SWINGBY UI33I@U DURAfI@N 8 520 DAYS 
UARS A R R I V A L  DATE % 2449910 
1 1  JUL 1995 
LAUNCH A R R I V E  CIPEEDI- RAI---~ECL~T--~ V 1 PSI 1 ECCEN SUA THE11 THE12 PERIH -APHEL-PSI 2 V 2 1 2 OECLZ RAP OPEECP 
DEPART sWW8Y 6PEEO3 R A 3  OECL3 1 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 RA4 6PEEO4 
8WNGBY R E T U R N  SPEEDS R A 5  DECLS I 5 V 5 PSI 5 ECCEN SMA THE15 T H E T I  PERIH APHEL P31 6 V 6 I 6 OECL6 RA6 3PEEC6 
_. - - -- - -  
-. __ - - - -__ I ~ 
4-9640 4-9910 .137 r21.6717.3 -4.2 1.111 92.6 .E35 1.296 1.601A 91.6 .693 5 .9  8.7 257 .9  e134 
4-9910 S- 4 8 . 0  . e l0  186.1 -4.8 -.7 A94 104.0 .487 1.113 195.8 289.8 .571A 1.6560 68.5 1.360 1.9 4.6 341.3 - 5 1 0  
5- 46 .0  5- 160 , 5 1 0  355.5 9.3 4.2 1.248 113.7 .420 .639 263.1 496.7 .487 1.192A 112.5 ,905 -3.1 5 . 2  149.1 -375 
11.23 8.39 3.90 2.84 6.2s 4 .49  15.72 2/1/2 53.2 28.1 14.9 ,231 7.707 19.7 260.7 -10.4 91.40 1.550 
4-9660 4-9910 .128 122.9 
4-9910 5- 53.7 .197 182.4 
5- 53.7 5- i60 .438 4.4 
10.51 7.99 
4-9910 5- 56.0 .193 181.0 
5- 56.0 5- 190 .411 8.1 
10.43 7.92 
4-9680 4-9910 .149 105.2 
4-9910 5- 57.9 .190 179.9 
5- 57.9 5- 200 .391 11.0 
10.59 6.06 
wa6ro 4-9910 . i 3 0  110.8 
5 0 . 7  
-4.4 
8.5  
3 . 8 1  
3 7 . 5  




- 4 . 2  
6.6 
4 .04  
28.9 
-4 .2  
5 . 3  
4.39 
14.1 












3.3 1.117 89.1 .23S 1.297 4.7 173.5 .9910 1.602A 92.0 .693 -1.5 -32.2 2 5 7 . 0  .I16 
-1.0 .613 104.2 .459 1.141 196.0 301.0 .617A 1.6650 72.4 1.368 1.9 5.7 343.2 -436 
3.3 1.225 110.7 .363 .EO1 262.8 507.2 .510 1.092A 105.8 .E66 -3.1 - . 5  157.3 -280 
2-51 5.93 4.18 13.86 1/1/2 42.6 38.3  21.3 .313 5.410 10.6 264.7 -7.f 96.40 1.361 
1.8 1.118 87.1 .239 1.292 14.9 173.6 .9830 1.602A 92.0 .691 . l  -22.6 257.2 .116 
-1.1 .619 104.2 . A 5 0  1.151 198.9 305.5 .634A 1.6690 73.8 1.371 1.9 6.2 343.6 ~ 4 1 1  
2.8 1.217 109.6 .343 ,789 262.7 513.2 ,519 1.060A 102.5 .e52 -3.1 -2.8 159 .1  
2.51 5.92 4.09 13.20 1/1/2 42.5 45.5 24.3 .355 4.756 8.0  266.3 -3.6 9d.50 1.335 
1.2 1.117 8 5 . 0  .246 1.285 25.7 174.4 .9680 1.6OlA 91.8 -868 .7 -19.2 2 5 5 . 5  e l l 7  
-1.2 .623 104.3 .143 1.159 199.6 309.1 .646A 1.6720 71.0 1.373 2.0 6.7 343.9 -391 
2.2  1.212 108.7 .3E7 , 7 8 1  262.6 519.9 .525 1.036A 99.2 .a41 -3.1 -4.3 158.6 .209 
2.53 5.94 4.03 12.70 1/1/2 44.6 55.1 26.9 .394 4.297 6.8 267.4 .2 100.30 0.296 
1.0 1.116 82.6 ,258 1.272 37.1 1 7 5 . 6  .9450 1.600A 91.5 .683 1.0 -17.1 212.4 .118 
-1.3 ,626 104.3 .439 1.163 199.9 311.5 .653A 1.6740 75.7 1.375 2.0 7.0 344.0 e 3 1 8  
1 . 7  1.207 108.2 .317 . 7 7 5  262.2 521.3 .529 1.021A 95.8 .e32 -3.1 -4.6 155.1 . 1 6 S  







- - MARS ARRIVAL DATE = 2449920 t 2 i  JUL 19911 
-.6 1.095 98.5 .253 1.272 315.5 548.2 ,950 1.593 87.3 ,688 2.2 
-.O .539 108.7 .603 1.032 193.4 260.8 .410A 1.6540 66.6 1.335 2.0 
5.1 1.353 122.6 .607 1.087 264.7 480.0 .427 1.746A 127.0 1.053 -2 .5 
2.19 5.61 6.37 22.29 t/l/2 70.1 15.9 5.2 -109 22.183 107.9 243.8 
- . 7  1.099 97.1 .244 1.278 322.7 545.6 .965 1.590 88.2 .691 2.3 
-.2 .562 1011.1 .567 1.060 195.2 268.8 .459A 1.6600 60.2 1.344 1.9 
5.1 1.318 120.1 .551 .988 E64.3 483.4 .44A 1.532A 123.4 1.007 -2.8 
















-4.5 236.9 ,097 
2.9 334.5 -741 
16.8 122.4 A 5 0  
72.1 86.OL 2.310 
-5.1 243.7 ,099 
3.3 336.9 .672 
14.1 130.2 e571 










5- 41 .9  
I- 140 
.136 133 .5  
.248 187.4 
.612 3 4 5 . 5  
11.59 9.32 
-.9 1.103 95.6 .238 1.283 330.2 143.4 .978 1.589 88.9 .693 2.5 -4.8 249.0 .lo2 
-.4 .582 107.8 .537 1.081 196.9 276.5 .503A 1.6570 63.3 1.352 1.8 3.6 336.9 ,612 
4.9 1.290 117.8 .502 .922 264.0 487.2 ,459 1.384A 119.8 .960 -3.0 $1.1 137.4 . 500  
2.27 5.69 5.43 18.56 2/1/2 59.2 20.8 8.6 .161 13.362 40.6 257.8 -39.9 86.1L 1.985 
.588 89.5 .695 2.S 
.6740 66.1 1.359 1.8 
.278A 116.3 .935 -3.1 
~ 1 9 3  9.730 28.1 259.3 
.588 90.0 .696 3.8 
.6810 68.5 1.364 1.8 
.199A 112.8 .908 -3.2 
.E29 7.586 20.4 L61.6 
. S 8 8 A  90.2 .697 9.7 
.6880 70.6 1.369 1.0 
.140A 109.4 $886 -3.2 














































. 4 3 r  











- 4 1 2  
,244 
1.296 
4-9630 4-9920 .123 130.9 
4-9920 3- 45 .4  ,235 185 .1  
5- 4 J . 4  I- 150 ,559 351.2 
11.21 6.81 
6.5 










4 .43  















2 - 4 5  5.86 
-7.9 1.113 
-.9 .621 
3.8  1.237 
3.40 6.80 





















































200 * 1 
263.5 
5 5 . 1  





































4-9920 I- 48. 
5- 4 8 . 1  I -  160 









4-9920 5- SI. 









4-9670 4-9920 .le9 109.4 
4-9920 5- S6.7 .el0 177.9 















4-9920 5- 54. 
5- 34.3 5- 180 
. S E I ~ A  90.3 .ass 
.6940 72.4 1.373 
.096A 106.1 a868 
.312 5.300 11.0 
. S 8 8 A  90.3 ,694 
.6980 73.9 1.375 
,063A 102.8 .854 














¶ -  99.6 
4-96LO 
4-9930 












- 2 . 5  
6.7 
4 . 0 3  
1.1 1.116 84.9 ,243 1.278 26.4 179.8 -9670 1.588A 90.1 .691 - 0  -17.6 253.0 ,107 
-1.2 .640 107.3 ,448 1.171 204.3 310.2 .648A 1,7020 75.1 1.378 1.9 0.4 344.1 , 391  
2.3 1.213 108.7 .327 .I82 262.9 519,2 .526 1.038A 99.5 .643 - 3 . i  -4.8 159.6 , 211  















4 . 0 0  
. 8  1.114 62.6 ,254 1.266 37.6 180.9 .9440 1.583 69.7 .686 1.1 - 1 5 . 4  249.6 ,109 
-1.3 ,843 107.3 .444 1.180 204.8 312.7 .6S6A 1,7040 75.9 1.379 1.9 0 .7  3 4 4 . 1  ,317 
1.7 1.208 108.1 ,317 .776 262.S 526.1 . 530  1.022A 96.1 .E33 -3.1 - 5 . 2  1 5 6 . 4  .le6 
2.38 5 .80  4.39 12.36 1/1/2 5 5 . 1  66.3 t9.6 .423 3.894 6.0 266.6 2.8 102.00 1.226 
-_ MAR3 A R R I V A L  DATE z e449930 (31 JUL 1991) .- 
4-9930 
g-  30.9 
1- 130 
4-0810  
5-  42.r 
I- 140 
..153 134.0 
, 266  1 0 6 . 7  
, 6 7 9  140.4 
12.62 10.48 
- . 5  1.098 97.1 , 243  1.273 322.1 5 5 0 . 5  -965 1.564 86.7 .696 2.1 -4.7 240.0 . 0 9 4  
- . e  , 5 8 4  112.5 ,573 1.018 199.3 269.4 .46OA 1.6050 6 0 . 0  1.350 1.1 3.2 331.8 . 679  
5.2 1 .323  120.3 ,556 1.001 264.6 482.7 , 4 4 4  1.550A 123.8 1.013 - 3 . 0  13.6 130.6 . ) B O  
t.14 1.16 6.40 LO.31 L/1/2 7 2 . 4  17.8 6.2 .I31 18.550 0 5 . 5  261.9 - 8 4 . 7  64.0L 2 . 2 9 0  
-.I 1.102 95.6 . z w  1 .280  330.2 w 8 . e  .978 i . s ~ i  67.5 ,698 2 . 3  - 5 . 0  245.7 , 0 9 5  
- . 4  .603 111.0 .544 1.104 201.3 2 1 7 . 3  , 5 0 4 ~  i.roa~ 63.2 1.358 1.8 3 . 5  339.7 
9.0 1.291 117.9 .SO6 .930 261.4 466.5 , 4 6 0  1.401). 120.2 .973 -3.1 10.6 131.3 * 1 0 7  













4-9630 4-9930 * 1 2 0  131.8 
4-9930 5- b6.1 .PI8 161.9 









-.I 1.105 94.0 .231 1.263 339.3 546.5 ,967 1.S79 8 8 . 1  .I00 2.5 -4.6 290 .0  -097 
- . 8  .619 111.4 .S19 1.120 203.2 284.7 ,542A 1.7140 66.1 1.365 1.6 3.9 341.2 ~ 5 6 2  
2.19 5-61 5.63 17.21 2/1/2 62.9 23.5 12.2 ,190 9.404 28.4 260.1 -27.5 69.2L 1.198 
-1.1 1.109 92.4 .228 1.285 346.9 545.2 .993 1.578 88.5 . I O 1  2.8 -2.6 253.0 ~ 1 0 0  
- a 8  ,632 111.1 .SO0 1.149 204.9 291.5 .574A 1.7230 68.5 1.371 1.7 4.3 342.4 e 5 1 5  
4.3 1.252 113.0 .424 .E48 263.8 495.3 .488 1.201A 113.1 ,912 -3.3 4 . 6  150.0 ~ 3 8 4  
2.24 5.66 5-45 15.93 21112 60.7 27.1 1 5 . 1  .e27 7.328 20.7 262.2 -19.4 91-00 S . 4 3 5  
4.7 1.271 115.8 .462 ,882 264.i 190.7 . 4 7 1  i.za9~ 116.6 ,939 -3.2 1 . 1  1 4 4 . 3  .*re 
11.60 9 . 4 1  
4-9640 4-9930 .llO 126.2 
4-9930 5- 49.4 ,249 179.6 
3- 49.4 I- 160 . S l l  357.3 
11.34 9.10 
4-9610 4-9930 ,114 116.8 
4-9930 5- 52.3 .242 177.9 






-2 .3  1.111 90.1 -227 1.286 358.1 544 .4  ,994 1.578 88.7 a701 4.1 4.S 255.1 -109 
3 . 8  1.238 112.2 a392 ,823 263.6 500.4 .SO0 1.14641 109.7 .089 -3.3 1.6 154 .6  ~ 3 3 2  
2.38 5.80 S.27 14.86 2/1/2 61.3 31.5 19.2 ,267 6.009 15.3 264.t -13.5 94.60 1.336 
-1.1 .656 110.6 ,46A 1.192 208.6 307.9 .639A 1 .T450  74.1 1.382 1.0 5.7 343.9 - 4 1 2  
2.8 1.220 109.6 -344 .793 263.4 511.9 .I20 1.066A 103.1 .0S6 -3.2 - 3 . 0  160.6 '-246 
2.19 5.61 1.07 13.29 1/1/2 57.4 43.9 95.8 .354 4.479 0 .4  C67.4 -4.6 99.40 1.232 
-.s .e42 110.9 4 5  i.im 206.4 297.7 .6oi~ 1.1310 70.7 1 . 3 1 5  1.7 4.7 343.2 . 4 m  
1.7 1.114 07.0 .e33 1.280 15.9 m . 3  .SBZD 1.170 88.7 .#so .e -21.6 251.7 .09? 
1.114 84.9 .E40 1.273 26.6 184.9 
1.214 100.7 .327 ,704 L63.t 516.1 
.a6i 110.0 . i s 7  1 . ~ 0 1  eos.7 311.7 
s.63 5.00 1 r . w  1/1/2 e0.i 1e.9 
i.iis 82.7 .21t i.26~ 37.7 i05.0 .ow i i 0 . s  ,453 i.tor ei0.t 314.4 i.eos 100.i .ais .77e e6e.o $ 2 5 . ~  
0.69 4.9~ it.40 i/i/e 64.0 04.9 - MAR6 ARRIVAL OATC = e449940 (10 I 
S.101 95.8 ,239 1.C77 330.0 85t.9 
.63e 116.0 ,553 1.187 200.4 L70.7 
l.t90 118.1 .SI1 .940 164.9 401.7 
s.se 8.70 m.9~ e/wz 75.4 20.0 
4-96TO 4-9930 ,128 108.0 
4-9930 5- 5?.3 .233 175 0 





























e 6  









.9670 1.576 8 
.652A 1.7500 7 
.3t0 8.041A 0 
.9440 1.SW 8 
.66OA 1.7540 7 
. ¶ S t  1.023A 9 
31.0 .It@ 5 .  
4UG 1905) - 














i l  
4 
r 
1.0 -15 .0  240.9 .os9 
1.6 6.1 343.a . S I 0  
-3.L - ¶ . 3  160.6 ,213 
C60.8 - l . L  101.46 1.197 
,147 103.6 
. P S I  174.0 










1.3 -13.4 t46.3 . lo2 
1 1.8 6.4 343.8 ~ 3 7 6  
, -3.1 -5.0 197.1 ala7 







L.0 -5.1 241.7 .OB0 
I 1.1 3.4 340.C .62L 
I -5.5 10.1 L3I.C * e l #  











4-9940 5- 46 
5- 46.9 5- 150 
.- 
0 O A T S  
SPEED1 A l l  
SPEED3 R A 3  
6PEEDS R A S  
PROP AERO . .  
.118 132.8 
. 9  .e88 119.0 









3 .12  
._ 
1995 INBOUND SWINGBY 
- 
I 1 V 1 PSI 1 ECCEN SUA THE11 THE12 
1 3 V 3 PSI 3 ECCEN SHA THE13 THE14 
I 5 V 1 PSI 5 ECCEN SHA THE15 THE16 
-TYPE SUN A SUN R _ _ _  O V A  --EVA - OVO -EVR 
- . 3  1.105 94 .0  .229 1.280 338.3 551.3 
- . I  ,641 115.4 .530 1.163 208.6 286.3 
4 .8  1.214 115.9 .466 ,888 264.5 490.0 
2.10 5.53 6 . 4 1  17.36 2/1/2 71.0 23.0 
PERIH 




















8 6 .  f 
66 .1  
117.0 
8.853 
MI3810N DURATION 520 C A Y S  
M A R 3  ARRIVAL CATE S 2449940 
10 AUG 199Y 
V 2 1 2 DECL2 R A 2  3PEEO2 
V 4 I 4 DECL4 R A 4  SPEEC4 
V 6 I 6 DECL6 R A 0  SPEEC6 
INC R A P  OECLP ETA PERlC 
,706 2.1 -5.3 2 4 6 . 2  .091 
1 . 3 1 4  1.7 3.8 341.4 ~ 5 6 6  
- 
,944 -3.4 7.4 1 4 4 . 1  .449 
28 .0  260.7 - 2 1 . i  8 9 . 7 ~  1 . 4 7 4  
4-9840 4-9940 . l o 8  121.6 1 4 . 1  - . 5  1.108 92.4 ,226 1.282 341.0 550.2 .993 1.512 8 7 . 1  .706 2.3 - 4 . 9  249.3 -092  
4-9940 5- 50.1 ,280 177.0 - . 6  -.8 ,660 114.9 ,111 1.185 210.5 293.3 .579A 1.7910 6 8 . 7  1.380 1.1 4 . 1  342.4 .Si0 
5- 5 0 . 1  5- 160 . 5 1 8  358.2 9 .6  4.3 1 . 2 5 5  113.9 .427 .e52 264.2 494.6 .488 1.216A 113.5 .915 -3.4 4 .3  1 5 0 . 5  e390 
11.98 9 . 8 6  3 .63  2.12 5.54 6.24 16.04 2/1/2 68.1 26.6 16.6 .224 6 . 9 1 6  20 .6  262.1 -19.3 92.60 1 .327  
4-9610 4-9940 ,105 119.5 1 2 . 2  - . 8  1.110 9 0 . 1  .225 1.282 356.2 549.4 ,994 1.571 87.3 . I01  2 .6  -2 .9  251.2 .095 
5- 53.0 5- 110 -476  2 .9  9 . 3  3 .9  1.240 112.2 .394 .e21 264.0 499.6 -501  1.153A 110.0 e892 -3.4 1 .3  155.4 -537  
1.83 9 .67  3.60 2.16 5 . 5 8  6.07 14.95 2 /1 /2  66.8 30.9 20.3 .265 5.675 11.4 264.6 -13.6 95.30 1.239 
4-9940 5- 53 .0  . 2 n  173.3 - . 2  - . g  .e10 114.5 .497 1.204 212.2 299.6 , 6 0 6 ~  1.8020 10.9 1.385 1 . 1  4 . 5  543.0 -476  
4-9060 4-9940 
5- 5 5 . Y  5- 160 
4-9940 5- 5 5 . 1  
4-9670 4-9940 
4-9940 5- 5 8 . 0  
I -  58.0 5- 190 
.124 108.3 - 7 . 6  -3.2 1.112 88 .9  ,226 1.281 
-268 173.9 .O  -1.1 .618 114.3 .485 1.219 
a441 1 . 0  8.7 3.3 1.229 110.8 .367 .EO8 
E.13 9.11 3.17 2 .41  5 .83  1.94 14.05 2/1/2 
-126  108.3 36.2 1 . 5  1.113 8 7 . 0  ,230 1.276 
.264 112.7 .2 -1.2 .683 114.1 .471 1.231 
.413 10.1 1.9 2.8 1.221 109.6 ,344 .195 
1.73 9.63 3 . 8 0  2.10 5 . 5 2  5.84 13.34 1/1/2 
5 . 8  189.1 ,9910 1.570 81.4 . lo6 
1 263.9 5 0 5 . 1  .512 1 . 1 0 5 A  106 .7  .E13 
' 69.8 36.3 23 .9  .309 4.831 11.5 
b 16.0 189.2 .9820 1 . 5 7 0  87.3 ,104 
214 .1  310.0 .644A 1.8180 74.4 1.392 
263.8 511.2 .521 1.069A 103.4 .E58 
! 66 .0  43 .0  21.3 .353 4 . 2 3 6  8 . 6  
z i 3 . 6  305.2 . 6 2 r ~  i.8110 12.8 1.389 
S . 0  11.0 253.0 -111 
1 . 7  5 . 0  343.3 a441 
- 3 . 3  -1.6 119.1 .e90 
266.2 -9.1 91.90 1.163 
.3  - 2 0 . 0  2 4 8 . 0  ,091 
1.7 5 .4  343.8 -413  
-3 .3  - 4 . 0  161.4 -250  
2 6 7 . 6  - 5 . 2  1 0 0 . ~ 0  1 . 1 4 3  
4-9680 4-9940 
4-9940 5- 59.9 
5- 59.9 5- 200 
1 
.145 103.4 2 1 . 1  .6  1.113 85.0 .238 1.269 26.6 189.7 .9610 1 .571  8 7 . 0  .101 1.2 -12.8 246.5 .094 
.E62 171.8 .3  -1 .3  .688 114.0 .471 1.241 215.1 314.0 .657A 1.8250 15.7 1.394 1 . 1  S . 8  343.1 .390 
-390  13 .7  6 . 1  2.3 1 .215  108.7 .321 .786 263.6 5 1 1 . 1  .529 1.043A 100.1 .E46 -3.2 - 5 . 8  161.7 -213 
1.92 9.17 3.99 2.14 5 . 5 1  5.18 12.80 1 /1 /2  68.8 51.8 30.4 .39S 3.810 6.7 268.6 -1.8 102.40 1.109 
4-9690 4-9940 -173 102.5 2 5 . 5  .4 1.112 82.8 .249 1.259 37.5 190.1 .9450 1 . 5 1 3  8 6 . 6  ,696 1 . 5  -10.8 242.9 .091  
4-9940 5- 6 1 . 3  .260 1 7 1 . 3  .4 -1 .3 .691 113.8 .466 1.247 216.2 316.8 .665A 1.8280 16.6 1.395 1 . 7  6 . 1  342.9 3 7 5  
5- 61.3 5- 210 . 3 1 5  16.0 5.4 1 . 1  1.210 108.0 ,316 .719 263.3 524.9 .533 1.025A 96.8 -836 -3.2 -6.5 159 .1  -169  
12.25 10 .01  4 . 3 2  2.20 5.62 5.13 12.42 1/1/2 72.8 63.4 32.9 ,428 3.528 6.1 209.4 1.3 103.90 i.081 ___ MARS ARRIVAL O A T €  = 2449950 (20 AUG 1991) 
4-9640 4-9950 ,101 129.1 18.2 - . O  1 .107 92.4 .225 1.280 3 4 6 . 1  154.9 .992 1 .561  81.8 .113 1.9 - 6 . 2  241.1 ,088 
4-9950 5- 50 .6  .320 114 .1  .6  - . 9  ,697 118.8 .529 1.245 211.0 296.0 .587A 1.9020 6 8 . 9  1.39s 1.0 4 . 0  141 .9  e521 
(I- 5 0 . 0  S- 160 . 5 2 1  359.2 9 .8  4.4 1.218 114.0 ,430 ,858 264.7 493.8 .489 i .226A 115.8 ,919 -3.5 3.9 151.0 .396 
12 .91  10.92 5.62 2.01 5.48 7.30 16.17 2/1/2 16.6 26 .1  18.1 a222 6 . 3 4 3  20.0 262.9 -18.6 9S.60 1.184 
4-9650 4-9950 ,104 121 .5  19 .6  -.1 1,110 90.7 .223 1.280 316.0 554.2 .994 1.566 8 6 . 0  a l l 3  1.9 -6.4 246.0 ,086 
4-9950 5- 53.8 ,313 173.2 .9  -1.0 ,706 118.3 .SlS 1.264 218.1 302.4 .613A 1.9140 71.2 1.399 1 . 6  4 . 3  342.3 ,478 
5- 53.8 I- 110 .478 3.9 9 .4  3.9 1.243 112.3 .396 .E31 264.4 498.9 ,502 1.16OA 110.4 .89S -3 .5  - 9  1 5 5 . 9  ,342 
12.?S 10.10 3.59 2.06 5.48 1.11 15 .01  2/1/2 74.9 30.3 22.0 .263 5.230 15 .2  264.7 -13.4 96.40 1 . 1 1 1  
4-9660 4-9950 . l o 8  113.1 2 0 . 3  - . I  1.112 8 9 . 0  .221 1.278 5 . 9  193.9 ~ 9 9 1 0  1.165 8 6 . 0  -112  2.0 -0 .1 247.2 
4-9950 5- 56.4 ,308 111.9 1.1 -1.1 .713 111.9 ,504 1.281 220.3 308.1 .635A 1.9270 73.P 1.403 1 .8  4 . 7  342.3 
I- 86.4 I- 180 .443 8 . 1  8 . 0  3.4 1.231 110.8 .368 ,812 264.3 504.3 .113 1 . 1 1 O A  107.0 e876 -3.4 -2 .0 159.0 
12.09 10.81 3 .63  2.08 5 . 5 0  8.98 14.13 2/1/2 74.6 35.5 25.9 .307 4.456 11 .3  E66.2 - 9 . 1  99.10 
4-9670 4-9950 . l e3  107.6 28 .5  . I  1.113 87.1 ,229 1.274 15.8 194.0 .9830 1.566 8 5 . 9  .710 1 . 2  -12.2 245.0 
4-9950 5- 50.6 .304 170.9 1.3 -1 .2 ,118 117.6 ,496 9.294 221.5 313.1 .652A 1.9360'  74.8 1.406 1.6 5 . 1  342.1 
3- 58 .6  5- 190 .413 11.8 6 . 0  2.8 1.221 109.6 .345 .798 264.2 510.3 .522 1.073A 103.7 .E60 -3 .3 -4 .5 162.3 
4-9060 4-9950 ,143 103.4 23.7 . l  1.113 8S.l .236 1.268 20.2  194.3 .e680 1.167 81.7 .707 1.8 - 7 . 9  243.8 
4-9950 I- 00.6 .301 170.2 1 . 4  -1 .3  .723 117.4 .491 1.304 L22.4 317.1 .664A 1.9430 16.1 1.406 1.6 5 . 5  841.7 
5- 60.6 5- LOO .390 14 .9  0 . 6  2 .3  1.216 108.0 .326 .I66 P64.1 S l 6 . 0  . I S 0  1.0461 100.9 .E46 - 3 . 3  -6 .4 162.6 
12.69 10.63 3.16 2 .06  1.48 8.81 13.40 1/1/2 7S.2 4 2 . 1  29.6 .352 1.913 0 .7  267.S - 5 . 5  101.0D 









STOPOVER TIME I 0 D A Y S  1995 INBOUND SWINCB'I MISSION DURATION i ?I60 D A Y S  
MARS ARRIVAL DATE : 2449850 
12 M A V  1995 - - __ -. - - . _- - - - - -- - __ - . . 
LAUNCH ARRIVE SPEED1 RAl -DECLI  I 1 V 1 PSI 1 ECCEN SHA THE11 WET2 PERIH APHEL-PSI 2 '  V 2 I 2 OECL2 R A 2  SPEED2 
DEPART SWNGBY 6PEEO3 R A 3  OECL3 I 3 V 3 PSI  3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECLI R A 4  SPCECI 
WINGBY RETURN BPEEOI R A S  DECLl I 5 V 5 PSI  5 ECCEN SMA THETS THE16 PERIH APHEL PSI  6 V 6 I 6 OECL6 R A 6  SPEED6 
- . -. _ _ _  __ PROP AERO-D-V$_ OVA EVA OVO-EVR-T_YEE S~NlJ~~SUN R>PPA--A - E -1NC RAP OECLP ETA PERlC 
MARS ARRIVAL DATE i 2449850 (12  MAY 1995) -- - - -  - 
4-9590 4-9810 .Z21 126.3 5 . 8  -2 .1  1.'.03 101.2 .291 1.310 308.0 518.0 ,922 1.69911 98.7 ,671 3.6 -6.5 242.3 , 1 6 4  
4-9850 5- 40.4 .204 199.6 -9.4 -.3 .554 86.9 .498 1.102 116.6 286.3 .554A 1.651 61.3 1 . 3 5 1  2 . 0  4 . 1  331.2 a536 
5- 40.4 5- 1 5 0  e536 344.5 6.1 4.1 1.247 114.9 .438 . E 3 8  260.9 496.5 , 411  1.204A 113.8 .901 - 2 . 3  10.2 140.5 a393 
12.91 9.44 5.10 3.46 6.86 4.35 16.16 2/1/2 34.7 21 .4  13.7 .209 6.360 18.1 249.9 -16.7 90.20 1 . 5 4 2  
.294 1.328 313.5 
.480 1.115 117.3 
.406 .e15 260.7 
5.09 2/1/2 33.1 
4-9600 4-9850 
4-9850 5- 43.1 
5- 43.1 5- 160 
.218 129.5 -2.3 
.193 198.8 -9.7 
.496 349.7 8.8  
12.86 9.05 4.96 
-3.9 
-.I 








1 . 1  
4.66 














8 .05  
1.148 















































1 . 8 0 5 A  103.6 
1.649 74.8 
1.0234 9 1 . 0  





.619 4.9 -3.4 246.7 . I 8 0  
.361 2.1 5 . 4  333.1 .496 
.E65  - 2 . 5  7.3 145.6 a344 
13.7 2S2.9 -11.7 92.40 1 . 4 5 2  
. ? O S  -2.6 - 3 2 . 1  213.1 .2l2 
.37O 2.5 8.3 3 3 1 . 1  .s94 
, 8 3 0  -2 .8  -.I 150.5 -196 
8 , 6  280.2 4.0 99.70 1.256 
,169 156.1 42.1 
.168 195.2 -11 .2  
.394 4.5 6.4 
12.36 7.82 4.27 
. ( I O  149.0 36.2 
,161 194.9 -11.4 
. 3 8 1  5 . 8  5 . 1  
12.22 I.56 4.04 
.145 132.6 32.8 
. l a0  191.1 -10.3 
,446 360.0 1.9 
12.72 7.80 4.00 
.E95 1.394 339.5 
.439 1.146 118.7 
.328 ,710 260.1 
2.52 1/1/2 19.4 
.291 1.407 347.1 
.436 1.148 178.8 
.324 .16S 259.4 
2.30 1/1/2 16.2 
4-9640 4-9850 
4-9850 5- 53 .0  
5- 53.0 I- 200 
4-9650 4-9850 
4-9810 5- 53.6 
I- 53.6 5- 210 
4-9670 4-9850 
4-9650 5- 48.0 
5- 48 .0  5- 230 
4-9580 4-9860 
4-9660 I- 31.6 
5- 37.6 5- 140 
4-9590 4-9860 
4-9860 5- 41.2 
5- 41.2 5- 1 5 0  
4-9600 4-9860 
4-9860 5- 44.5 
5- 44.1 5- 160 
-709 -1.2 -21.3 2 5 6 . 0  .el1 
,370 2 . 5  8.6 3 3 1 . 2  .387 
.e22 -2.8 .4 144.1 .180 
10.0 260.7 1.1 lOG.30 1.223 
.714 .O -23.4 217.8 .22? 
.Sb5 2.2 6.5 335.1 .446 
,806 -2 .9  10.3 120.9 .e35 
11.5 2S6.9 10.6 95.30 1.094 
,304 1.420 4.7 13S.9 .989D 1 . 8 5 l A  105.1 
.459 1.131 178.0 299.S .61ZA 1.649 12.0 
.371 .754 253.3 5 5 5 . 1  ,471 1.034 81.4 
3.11 1/1/2 14.5 123.6 25.0 .303 4.617 -- 
.e34 121.6 














8 . 8  
4.96 
MARS ARRIVAL DATE z 2449860 (22 HAY 1995) ___ 
-1.8 1.094 102.0 .293 1.284 302.9 S21.0 .908 1.659A 95.2 
-.2 . 541  88.5 , 520  1.081 118.6 279.2 .518A 1.643 64.6 
4.4 1.268 116.9 .478 .e76 261.S 491.6 .458 1.295A 117.6 
2.90 6.31 4.61 17.60 2/1/2 43 .5  23.S 10.0 .175 11.426 
-2.2 1.100 100.8 .E81 1.298 308.4 522.9 .925 1.671A 96.6 
-.4 .553 89.2 .498 1.096 179.2 281.4 .55OA 1.642 61.0 
4 . 2  1.210 115.0 ,441 ,843 261.3 495.1 '.472 1.215A 114.2 
3.13 6.54 4.29 16.30 2/1/2 38.5 26.6 13.2 ,201 8.124 
,863 2.7 - r . i  236.1 
1.351 2.0 4.1 330.1 
.938 -2.2 12.9 134.8 
26.4 248.2 -25.6 81.1L 




.669 3.2 -6.8 242.4 
1.356 2.0 4 . 1  332.9 
-911 -2.5 9.9 141 .1  













-3.0 1.106 99.6 .e83 1.313 314.1 519.0 ,941 1.685A 91.9 ,676 4 . 1  -4.9 241.1 
-.6 .563 89.8 .480 1.110 119.8 291.3 .518A 1.642 69.2 1.360 2.1' 5.3 334.8 
3.9 1.236 113.3 .408 .E19 261.1 100.3 .484 1.153A 110.8 -889 -2.6 6.9 146.4 
5.40 8.80  4.03 l S . 2 0  2/1/2 35.6 30.9 16.2 .242 7.081 14.7 214.4 -12.7 92.10 
- 4 . 8  1,112 98.4 .281 1.328 320.2 115.4 .95S 1 . 1 O l A  98.9 ,682 6.0 -6 251.0 
-.I , 5 1 1  90.3 .465 1.121 180.3 296.5 .600A 1.6420 11.0 1.363 2.1 6.0 336.3 
3.5 1.221 111.8 ,381 .BO1 261.0 105.4 .a96 l . l O 1 A  101 .5  .870 -2.1 4.1 11O.I 
3.19 1.19 3.83 14.28 2/1/2 36.1 36.0 19.2 .281 5.991 11.0 216.9 -8 .1  94.30 
S . 1  1.129 94.1 .279 1.366 340.9 506.5 ,985 1.747A 101,3 
-1.2 ,586 91.2 . 431  1.143 181.6 307.9 .643A 1.6430 74.8 
2.2 1.205 108.9 .328 .I72 260.5 524.1 ,819 1.025A 91.S 









5- 5 4 . 7  
4-9670 
4-9660 
5- 30 .1  
4-9660 . I O 1  130.8 
I- 4 7 . $  .181 196.1 
5- 1 7 0  ,463 515.1 












3 . 9 1  
L 34.4 
, -10.2 
b 2 . 0  
I 3.93 





















11.90 1 . 5 8  





-3.8 -36.1 254.4 
2.4 8.1 336.7 
-2.6 -1.3 152.2 
261.8 3 .5  99.10 
-1.5 -28.6 257.2 
2.4 8.4 338.9 
-2 .9  -.6 146.7 
262.3 6.1 100.40 
. 1  -23.4 258.9 
2 . 3  6.9 331.7 
-3.0 8.2 124.9 





5- 5 0 . 7  
5- 230 
3.1 1.134 92.4 .e80 1.376 348.8 504.5 .990 1.761A 101.9 
-1.3 .581 91.3 .434 1.145 1 8 1 . 1  309.4 .648A 1.6430 75.3 
1.7 1.202 108.6 .322 .761 259.9 531.9 . 520  1.014A 93.8 
4.13 7.13 3.46 12.31 t / l / 2  19.6 76.9 28.4 .*OS 4.015 
1.8 1.140 88.1  .285 1.382 7.0 142.1 .Be80 1.176A 102.6 
-1.0 .S19 90.8 .450 1.133 181.0 302.2 ,6231 1.6420 72.9 
.8 1 .195  110.1 .356 .757 255.0 552.6 .488 1.021 83.2 
4.32 1.71 3.6s 12.64 11112 17.9 119.2 26.0 .330 4.441 
-- MARS ARRIVAL DATE : 2449810 ( I JUN 199s) ~ 
-1.4 1.087 103.0 .296 1.263 297.6 135.8 .890 1.631A 91.8 
- . O  ,526 90.4 .549 1.056 180.3 271.4 .476A 1.6350 61.6 
4.5 1.295 119.3 . I 2 3  ,932 262.1 481.1 .443 1.421A 121.5 

















4-9510 4-sero ,248 110.1 15.4 
4-9670 5- 34.4 ,230 200.6 - 8 . 9  
5- 34.4 I- 130 . 6 4 5  334.6 6.0 
12.96 10.43 S.44 
,118 
.a45 . 431 
2 . 4 0 5  
.657 2.2 -5.4 2 2 1 . 1  
1.343 1.9 3.6 329 .1  
.976 -2.1 15.5 S28.2 
42.8 247.4 -42 .3  85.1L 
4-9580 4-9610 -228  121.6 12.9 -1.5 1.092 1 0 1 . 1  ,287 1.276 303.1 531.7 .910 1.642A 93.3 .663 2.5 -6.6 235.3 
4-9670 3- 36.3 ,213 199.3 -8.9 -.e . 541  91.1 ,522 1 .015  181.0 278.3 .S14A f.6350 64.4 1.349 2.0 4.0 332.3 
5- 36.8 5- 240  .590 340.8 8.5 4.4 1.272 111.1 .482 , 8 8 3  261.9 490.6 ,458 1.3091 118.0 , 9 4 5  -2.4 12.6 13S.3 
12.38 9 .10  5 . 1 2  2.68 6.09 4 . 5 8  17.76 2/1/2 49.1 23.0 9.1 ,173 12.035 29.0 249.9 -26. i  87.3L 































- 0 . 3  
8 . 8  
4.41 
-1.8 1.091 





























































. 8 9 L  
11.1 







2 . 9  
2 . 0  





























1 5 . 3 1  
1 .301 
1.106 






3 . 5  
2 .0  
- 2 . 1  
2 5 5 . 8  







- 9 . 0  






, 3 5 5  
1 . 5 1 e  
.le4 131.5 
.180 195.2 
~464 3 5 6 . 5  
11.61 6.26 
.zoo 128 .8  
-173 193.9 
*434 . I  
12.26 8 . 5 1  
-3.4 1.108 
- .8  -574 






, 2 1 1  
.464 
, 3 8 3  
14.37 












8 . 1  
2 . 2  
- 2 . 8  
260.4 
2S1.3 
3 3 1 . 8  
111.1 
94.10 
. 1 5 8  




. 4 3 4  
.265 









538 .9  
1 5 4 . 3  
96.30 
-6.1 1.114 96.7 .268 1.325 327.1 517.4 ,970 1.681A 97.8 
-.9 .Sa0 93.1 ,452 1 .128  183.1 S00.6 .618A 1.6380 1 2 . 5  
3.1 1.218 110.6 ,359 .191 261.4 510.2 .SO1 1.07SA 104.6 
3.91 1.31 3.66 13.61 2/1/2 42 .3  41.5 2 1 . 1  -319 1.323 
4-9640 4-9670 .I81 164.8 58.6 6.7 1.124 93.7 ,266 1.345 342.3 512.4 .981 1.7021 99.1 -693 -5.2 -43.4 253.9 
4-9870 5- 54.8 el65 192.0 -10.0 -1.2 .589 93.5 .431 1.141 184.6 307.9 .643A 1.6390 74.8 1.368 2.3 1.8 340.1 
9- 5 4 . 8  5- 200 .393 6.9 6.5 2.2 1.207 108.8 ,328 .774 261.0 523.2 . 5 2 0  1.028A 9 1 . 9  .634 -2.9 -2 .0  153 .8  








. 1 1 5  
.383 
' . l a 1 0  
1 .e61 
3.4 1.128 92.0 .266 1.351 350.5 S10.7 .992 I.7llA 99.6 
-1.3 .191 93.6 .433 1.144 164.8 309.5 .648A 1.6390 1 5 . 3  
1.7 l.tO3 108. I  ,321 .769 260.5 530.8 .S22 l.Ol5A 94.3 







. E l l  
12.0 
-1.6 -30.5 248.1 
2.4 8 . 2  340.3 
-2 .9  -1.6 148.8 
263.8 6.2 100.60 
.1 -23.4 2 5 9 . 1  
-3.0 6.1 126.2 
261.8 11.1 97 .80  
2.e r . 1  339.6 
4-9650 4-9670 .139 1 4 4 . 8  44 .8  
4-9810 5- 55.8 a163 191.5 -10.2 
5- 55.0 3- 210 .363 8.6 5.1 
11.05 1.36 3.92 
4-9610 4-9870 -136 123.0 3S.S 
4-98IO 5- 32,Y .169 193.0 -9.7 
I- 92.7 I- 230 .415 S.9 2.0 
11.21 1.46 3.89 
X.6 1.133 88.1 .211 1.353 9.1 149.3 a9870 1.12OA 100.2 
-1.1 3 6 5  93.3 .44S 1.134 184.1 304.1 .630A 1.6380 13.6 
.7 1.196 110.1 ,346 .759 256.3 5 S O . 1  -496 1.023 8 4 . 4  
3.8% 1.21 3.11 12.S7 1/1/2 21.7 i15.5 26.1 .310 4.328 
MARS ARRIVAL DATE = 2449680 (11 JUN 1995) ---I 
,621 89.9 .E60 2.1 -4.2 224.3 ~ 1 1 0  
.6290 61.3 1.341 1.9 3.5 331.4 ~ 6 5 0  
.142 10.604 40.0 249.8 -47.5 84-11 E.105 
.828A 91.4 .e65 2.3 - 9 . 8  233.4 .116 
.6310 64.1 1.340 1.9 4.0 333.9 - 4 9 4  
.323A 118.4 .948 -2.5 10.3 135.7 .*IS 
. l ? O  1L.600 31.1 251.6 -30.9 O6.9L 1.913 
.44i~ 221.9 ,982 -2.2 1 i . e  128.6 .539 
4-9570 4-9860 
4-9880 S- 3 5 . 1  
¶- 31. 5- 130 
.24S 116.3 16.1 -1.2 1.086 102.9 ,292 1.259 291.S S40.3 ,891 
-231 199.4 -8.5 -.O ,527 93.4 ,551 1.010 182.8 210.5 ,411A 
.850 335.1 8.1 4.6 1.300 119.4 ,930 e942 262.6 486.3 -443 











9- 150  
a- 4e.r 
,224 121.7 13.9 -1.3 1.090 101.6 ,282 i.270 303.1 538.3 ,912 
.e14 191.9 -8.5 -.2 .544 94.0 ,523 1.071 163.6 217.5 ~Sllk 
,594 341.0 8.1 4.5 1.276 ii7.Z ,485 .891 Z62.3 490.1 e418 
i2.%5 9.65 S.08 2.50 5.92 4.19 17.92 W1/2 5 5 . 9  22.5 9.1 
.LO5 126.4 11.1 -1.5 1.091 100.3 .274 i.281 309.0 S32.6 -930 
.ZOO 198.3 -8.9 - .4  .557 94.5 .SO0 i.088 184.5 284.1 e S 4 4 A  
~546 347.9 9.0 4.3 1.256 1 1 5 . 1  ,447 ~ 0 %  262.1 494.2 ,413 
ii.66 8.03 4.m L . ~ S  8.05 4.97 i 0 .30  r / i / e  48.8 28.0 ,w .e  
92.0 .-am 2.6 -6.s 24o.r .%e3 
.632D 66.6 1.353 2.0 4.5 536.1 a648 
.23M 114-9 .919 -82.1 9 .E  142.1 ,414 
,202 0.300 Lt.7 284.5 -ti .$ 69.3L 1.898 
273 
81OPOVER TIME = 0 D A Y S  1995 INBOUND SWING8V MISSICN DURATION : 560 C A Y S  
11 JUN 19911 
M A R S  A R R I V A L  DATE = 2 4 4 9 ~ ~ 0  
- -- 
LAUNCH A R R I V E  -SPEED1 R A l  'OECLI - 1  1 V 1 P31 1 iCCEN SMA THE71 THETZ PERlH 
DEPART SUNGBY SPEED3 R A 3  OECL3 I 3 V 3 P S I  3 ECCEN $MA THE13 THET4 PERIH 
SUNGBY RETURN SPEED5 R A 5  OECLS I 5 V 5 PSI 5 ECCEN SMA THET5 THET6 PERIM 
--OVO -EVR-- TYPE SUN A SUN R KAPPA 
4-9600 4-9880 .187 130.0 7.2 -1 .9 1.100 99.0 ,268 1.292 311.1 129.0 ,946 
4-9000 5- 46 .0  .189 194.7 -8.4 - , 6  .569 94.9 -481  1.103 1 8 5 . 1  290.1 ,573A 
5- 46 .0  5- 160 .SO3 352 .8  9 . 1  4 . 0  1.241 113.5 -413 .e27 262.0 498.8 .486 
11 .33  8 .53  4.52 2.79 6.20 4 .02  15 .41  2/1/2 43.6 29.7 15 .3  
PROP -AERO-DVL _-OVA - EVA - -  -- __ 
APHEL P S I  2 V 2 1 2 OFCLZ RAP SPECCZ 
APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEED4 
APHEL PSI 0 V 6 I 6 OECLI RA6 SPEED6 
- A  E - 1 N C  R A P  OECLP E T A  CERIC 
1.638; 91.0 .675 3 . 1  - 6 . 0  246.5 . 1 3 2  
1.6340 6 8 . 0  1.357 2 . 0  5 . 0  337.8 . I 0 3  
1.169A 111.5 .E95 - 2 . 0  6 . 2  147.6 -360  
.238 7.488 16.8 2S7.2 - 1 5 . 1  91.70 1 . 5 4 2  
__ 
4-9010 4-9880 -173  131.9 1.1 - 2 . 5  1.106 97 .1  .263 1.303 321 .5  525.8 ,960 1.645A 95 .0  -680  3 . 8  - 4 . 0  251.2 ,141 
4-9880 5- 49 .0  . I 8 1  193.1 - 8 . 1  - . 8  ,578 95 .3  .465 1.116 186.1 295.7 .597A 1.6350 70.8 1.361 2 . 1  5 . 7  339.2 ,466 
5- 49.0 5- 170 ,466 357.5 0 . 9  3.6 1.229 111.9 .384 .BO8 261.8 503.8 .a91  1.118A 108.2 .076 -2 .9  3 . 3  152.0 .Si2 
11.14 8.15 4 .33  2.99 6.40 3.82 14.45 2/1/2 40 .6  3 4 . 5  18.4 .217 6.252 12.4 259.6 -9 .9  94.00 1.453 
4-9620 
4-9000 
5- 5 1 . 1  
4-9640 
4-9000 




4-9880 ,169 130.7 
5- 160 ,455 1 .7  
11.24 7.95 
5- 5 1 . 7  . i 7 4  i g i . 7  
4-9680 .240 195.0 
S- 55.7 .166 109.4 
5- 200 .392 8.0 
12 .91  8.81 
4-9880 .139 143.9 
5- 56.7 ,164 188.9 
5- 210 ,382 9 . 9  
1 0 . 7 1  1 .38 
-11.2 -4 .2  1.111 96.4 ,259 1.312 328.3 522.8 ,972 1.653A 95 .8  ,684 5 .6  
-8 .6  -1.0 . 5 8 5  95 .0  .453 1.127 186.8 300.6 .617A 1.6370 72.4 1.364 2 . 1  
8 .4  3.2 1.220 110.8 ,360 .794 261.8 509.4 .SO8 1 . 0 8 O A  104.9 .e60 - 2 . 9  
4.27 3.29 6.69 3.68 13.67 2/1/2 41.0 40 .6  21.3 . S i 7  5.399 9 .2  2 6 1 . 7  
70.4 11.1 1.120 93.3 .255 1.328 343.6 518.2 ,989 1.66TA 9 7 . 1  .I690 - 9 . 6  
6.S 2.2 1.208 108.8 .327 .776 261.4 522 .3  .522 1.030A 98 .2  .e36 -2 .9  
5 .32  4 .10  7.49 3.50 12.61 1/1/2 46.2 58.0 26.5 ,391 4 . 3 6 9  7.8 264.4 
- 9 . 1  -1 .3  .596 96 .1  ,433 1.144 188.1 309.8 .649A 1.6390 75.4 1.369 2 . 3  
5 . 2  1 .7  1.204 108.4 ,320 .110 260.9 529.8 ,524 ?.016A 9 4 . 7  -827  - 3 . 0  
3.92 3.33 6.73 3.46 12.33 11112 28.4 72.7 28.2 .413 4 .104  8.8 205.1 
- 8 . 9  -1 .2 .594 9 6 . 0  .437 1 . 1 4 1  1 ~ 7 . 0  307.9 . 6 ~ 3 ~  1.6390 74.8 1.568 2.2 
50.3 3.9 1.125 91.6 ,255 1 . 3 3 3  352.0 516.7 .993 i . 6 7 3 ~  97.5 .692 -2.3 
1 . 9  254.8 ,156 
6 . 3  340.3 . 4 3 5  
.6  155.1 ,269 
- 5 . 4  96.20 1.396 
- 5 9 . 0  247.5 ,193 
7.0 341.4 - 3 9 2  
-2 .7  1 5 5 . 1  .e02 
2.3 99.80 1 .318  
-33.5 258 .3  . I 5 8  
7.9 341.6 - 3 8 2  
- 2 . 4  150.6 ,181 
5.6 100.70 1.282 
4-9670 4-9880 .134 118.9 36.4 1.8 1.128 87.7 .260 1.332 11.0 151 .0  .9860 1.677A 9 8 . 0  .692 . l  -23 .4  260.0 ,161  
4-9880 5- 54.4 ,168 190.2 -8.8 -1.1 ,591 95.9 .441 1.137 187.1 305.6 .635A 1.6380 14.1 1.367 2 . 2  7 .1  341.1 - 4 0 5  
5- 54.4 5- 230 ,405 0.0 2.0 . 7  1.198 109.7 3 3 9  .761 257.3 549.1 .SO3 1.020 85 .4  ,013 - 3 . 1  5 . 0  131.0 -198  
10.80 7.42 3 .87  3.38 6 .79  3.55 12.55 1/1/2 26.0 112.3 27 .3  3 6 6  4.239 11.9 263.7 10.9 98.40 1.105 
_____ MARS ARRIVAL DATE = 2449890 (21 JUN 1995)  _._-____- 
4-9570 4-9890 
4-9090 5- 35 .9  
5- 35.9 5- 130 
4-9580 4-9890 
4-9890 5- 3 9 . 0  
5- 39.6 I -  140 
4-9590 4-9890 
4-9890 5- 43.4 
5- 43.4 5- 1 5 0  
4-9600 4-9890 
I- 40.7 5- 160 










.203 1 9 $ . 1  




.!io5 3 5 3 . 7  
11.10 8 . 5 3  
a-9610 4-9890 . i 6 5  132.2 
4-9890 5- 49.7 ,184 190.5 
5- 49.7 5- 170 .468 3 5 8 . 5  
10.84 0 .13  
4-9020 4-9890 .154 131.7 
4-9090 5- 52.4 , 1 7 0  188.9 
5- 52.4 S- 180 .436 2 . 7  
1 0 . 1 5  7.85 
4-9630 4-9090 .167 126.0 
4-9090 5- 5 4 . 7  .173 187.5 
Y- 54.1 5- 190 ,411 6.2 
11.27 7.90 
4-9650 4-9890 ,146 141.8 
4-9090 5- 57.5 .166 185 .0  
5- 5 7 . 5  5- 210 .380 11.0 
10.61 7 . 5 4  
4-9890 5- 55.6 .171 106.8 
5- 5 s . s  5- 230 .398 9,8 
10.49 7.46 
4-9670 4-9890 .in2 1 1 5 . 5  
16 .9  
- 7 . 9  
8.2 






-7 .6  
9 . 1  
4 .10  
9 .3  
- 7 . 5  
9 . 2  
4.44 
4.7 
-7 .4  
0 . 9  
4.23 
- 3 . 3  
-7 .4 
8 .4  
4 .09 
-23 .1  
- 7 . 5  
1 .6  
4.25 
5 8 . 0  
-7 .6  
5.2 
4 .00  
3 7 . 0  
- 7 . 5  
2 . 0  
3.85 
4-9570 4-9900 . e 4 4  116.9 
4-9900 5- 36.7 ,239 1 9 5 . 5  
B -  3 6 . 1  5- 130 .661 3 3 1 . 5  
12.06 10.19 










5-  4 0 . ¶  
5-  140 
4-9900 





. E 2 0  122 .3  
. e 2 2  193.5 
,603 343.7 
12.06 9 .19  
.190 126.8 







4-9610 4-9900 .160 132.5 
4-9900 a- $0.4 .191 181.4 
5- 50.4 I- 170 .469 3S9.4 
10.72 0.22 
4-9620 4-9900 .14S 132.4 
I- 53.1 1- 100 ,437 3.6 
10.54 1.91 
4-9630 4-9900 ,140 128.6 
4-9900 5- 55 .3  ,181 184.3 
3- 35.8 5- 190 ,411 7.2 
4-9900 5- 53 .1  .is5 105.7 
~ 0 . 5 9  7 . 1 5  
-- - 
17.S 
- 7 . 1  
8 . 3  







9 . 2  
4 .66  
11.1 
- 6 . 2  
9.2 
4 .39  
7 . 7  
-6 .1  
9 .0  
4.10 
2.4 
-6 .0  
8 . 5  
3 .99 
-8.8 












- . l  
4 . 7  
2.32 
-1.1 - .3  
4.6 
2 .31  
-1.2 
- . 5  
4.4 
2 .46  











5 * c 7  
102.9 ,291 1.255 
119.6 . 5 3 5  .953 
5.06 19.69 2/1/2 
101.1 .E79 1.265 
97 .1  .525 1.069 
111.4 .489 .E98 
4.65 18.08 2/1/2 
100.1 .270 1.275 
97.4 .501 1.087 
115.3 ,450 .E59 
4.34 16.69 2 / l / Z  












5 5 . 0  25.3 
- 1 . 5  1.098 98 .8  ,262 1.285 315.4 533.9 
- . 6  .574 91.8 .482 1.103 188.5 289.8 
4 .0  1.243 113.5 .415 .E31 262.4 498.0 
2 . 5 1  5.99 4 .09  11.52 2/1/2 49.0 29 .1  
-1 .9  1.103 97.5 .256 1.294 322.0 530.9 
-.8 .584 98 .0  .466 1.117 189.4 295.5 
3 .6  1 . 2 3 1  112.0 ,386 .e11 262.2 503 .1  
2.71 6 .13  3.90 14.54 2/1/2 44 .9  33.0 
.090 1.620 88.1 .663 2.0 
.467A 1.6270 6 1 . 0  1.340 1.9 
.443 1.462A 122.3 .980 -2 .3  
1 . 9  .140 19.338 13 .3  252.4 
.912 1.618 89 .7  .668 2.2 
.507A 1.6300 6 3 . 9  1.347 1 . 9  
,459 1.338A 110.8 .953 - 2 . 6  
8 . 6  ,168 13.070 34.4 253.3 
.932 1.619A 9 1 . 0  .613 2.4 
.542A 1.6320 66 .4  1.353 1.9 
.473 1.246A 1 1 5 . 3  .923 -2 .8  
11 .9  .ZOO 9 . 6 4 0  24.4 e55.9 
-2 .9  220.8 
3 . S  332.9 
14.9 129.0 
- 4 . 6  230.7 
3 . 9  335.4 
12.0 136.2 
- 3 3 . 6  86.6L 
-5 .9  238 .0  
4.4 337.5 
8 . 9  142.0 
-23.3 8 9 . l L  












. 5 4  r 
.949 1.622A 92 .1  .677 2.8 -6 .0  245.3 .120 
.572A 1.5310 6 0 . 7  1.357 2.0 4 . 9  339.2 - 5 0 5  
.486 1.116A 111.9 .e99 -2 .9  5.9 148 .1  -365  
1 5 . 1  .235 7.633 17.8 210 .5  - 1 6 . 3  91.50 1 .562  
.962 1.625A 93 .1  .681 3 .3  -4 .9  250.4 . l e 7  
.596A 1.6370 70.7 1.361 2.0 5 . 5  340.5 ~ 4 0 8  
.498 1.124A 108.5 .E78 - 3 . 0  2 . 9  152.7 .316 
18.2 -275 0.330 13 .1  e6o.e -10.8 93.90 1 . 4 6 6  
-2.8 1.108 96.1 .E52 1.302 329.1 528.1 ,974 1.630A 93 .9  ,884 4 . 2  - 1 . 4  254.4 .137 
-1.0 .591 98.3 .454 1.128 190.2 300.5 .616A 1.6400 12 .4  1.365 2.0 6 . 1  341.5 ,436 
3 . 2  1.222 110.6 ,361 .796 262 .1  508.6 ,508 1.084A 105.2 .E62 -3 .0 . 2  155.9 .e73 
2 .90  6 . 3 1  3.16 13.14 2/1/2 43 .1  39.8 21 .2  .S i6  5.447 9.7 262.0 - 6 . 2  9 0 . 2 0  1.405 
-5 .7  1.112 
2.7 1.214 
3.37 6.77 
4 . 9  1.120 
- 1 . 3  .604 
1.7 1.205 
3.06 8 .47  
- 1 . 1  . 59r  
94 .6  ,249 1.309 336.5 521.7 
98.4 .444 1.137 190.9 304.7 
109.6 .342 .785 2 6 2 . 0  514.7 
3.65 13.11 2 /1 /2  4 7 . 3  47.4 
91.3 .E46 1.318 353.3 522.6 
98.7 ,453 1.147 191.7 310.1 
108.3 .319 .772 261.4 528.9 




24 .0  .357 
.993 1.6436 
.650A 1.6440 
28 .3  -526  
1.018A .4 6 
94 .6  .687 
73.8 1.367 
101.9 .a49 
4.017 1 .6  
95.5 ,691 
7 5 . 5  1 .370 
95 .1  .829 
4.095 8 . 3  
7.2 
2.1 
-3 .0  
264.4 
- 3 . 2  
2.2 
-3 .0  
266.3 
9 .2  257.2 .160 
6 .7  3 4 2 . 1  .411 
-2 .0  157.4 . 2 3 5  
-2 .1  98.20 1 .361  
- 3 9 . 1  257.5 .145 
7.6 342.6 . 3 0 0  
-3.2 112.2 .182 
5.0 100.90 1.288 
1.8  1.124 87.5 ,251 1.315 12.6 162.0 .9850 1.645A 95 .8  .690 . 1  -23.3 219.7 .144 
-1.2 .600 9e.5 .440 1 .14% 191.2 306.9 .639A 1.6430 74.5 1.368 2 . 1  7 .1  342.4 .390 
. t  1.199 109.3 .334 .163 258.1 547.6 ,508 1.018 86 .2  .e15 -3.1 3.7 133.6 .192 
3 . 0 3  0 .44  3 ,61  12.47 1 /1 /2  30.8 109.5 27.9 ,379 4 . 1 5 5  11 .6  285.3 10.0 99.10 1.197 
-_ - _- MARS ARRIVAL DATE 5 2449900 I 1 JUL 1995) -- 
-.8 1.084 102.9 .290 1.253 296.9 548.9 .889 1,617 86 .4  ,688 1.9 - 1 . 5  216 .9  .lo2 
- . l  .537 100.2 , 5 5 7  1.047 188.3 269.2 .463A 1.6300 60.7 1.340 1.9 3.4 3 3 4 . 4  ,661 
4.8 i . 3 0 9  119.8 - 5 4 0  ,964 263.5 184.9 ,444 1.484A 122.S .994 - 2 . 5  14 .7  129.4 . 5 5 5  
2 .27  9.69 5 . 2 0  19.09 21112 8 1 . 5  19.0 5.8 ,138 19.724 50.3 255.3 -37.6 64.1L 2.577 
- . 9  1.088 101.4 .217 1.262 302.9 5 4 5 . 4  -912  1.612 8 8 . 0  .672 2 . 1  - 3 . 1  227.1 .102 
-.3 . 5 5 5  100.4 .528 1.069 189.6 276.5 ,505A 1.6340 63 .7  1 . 3 4 ?  1.9 3 . 8  336.7 -603 
4 . 7  1 .283 111.5 .a93 .906 263.2 4 8 8 . 6  .459 \.312A 119 .1  .958 -2 .7  1 1 . 7  136.6 ~ 1 8 1  
2 . € 1  5.10 4.80 18.24 Z l l l Z  70.9 21.6 8 . 6  .161 13.394 37.0 2 5 4 . 9  - 3 6 . 3  86.3L 2.049 
-1.0 1.092 100.0 .266 1.271 309.1 542.0 .932 1.609 89 .3  ,676 2.3 - 3 . 1  e36.1 e 1 0 5  
-.I .570 100.6 . S O 4  1.089 190.8 283.3 .54OA 1.6380 66.3 1 . 3 5 3  1 .9  1.3 338.7 ,5112 
4 . 4  1.262 115.4 .413 .e65 262.9 492.8 .473 1.256A 115.6 .927 -2 .9  8 . 6  143.0 - 6 2 5  
2 .32  5.14 4 .48  16.82 2/1/2 62.2 24.8 1 1 . 7  -197  9.814 23.9 297.2 - 2 4 . 9  88.9L l . ? l R  
-1.1 1.097 98.7 .250 1.279 315.6 538.0 ,949 1.609A 90.4 ,680 2.5 - 5 . r  243.2 ,110 
- . 7  .583 100.8 .484 1.106 192.0 289.7 . 5 1 1 A  1.6420 6 8 . 6  1.356 1 . 9  4 . 8  340.3 - 5 0 8  
4 . 1  1.246 113.6 .417 .E35 262 .1  497.3 .407 1,184A 112 .2  .902 -3.0 5 . S  148 .6  .37O 
2.40 5.82 4.24 11.62 W l / 2  15.4 28.6 14.9 .233 7.714 18 .9  259 .1  -17.4 91.40 1.566 
-1 .4  1.101 97.3 .2S1 1.287 322.4 535.9 ,964 l .6 lOA 91 .4  .683 2 . 9  -5 .2  249.0 -116  
-.O .593 101.0 .468 1.120 193.0 295.5 .596A 1.6450 70.6 1,362 1.9 3 . 3  341.5 .A69 
3.7 1.233 l lZ .0  ,387 ,014 262.6 502.4 .A99 1.129A 1 0 8 . S  .681 -3.0 2 . 6  153 .3  . 320  
2.50 5.92 4.06 14.62 2/1/2 50.3 33.2 18.1 .273 6.370 13.3 eS l .9  - 1 1 . 7  93.80 1.465 
-1 .9  1.100 95.9 ,246 1.294 329.6 133.3 .976 1.612A 92 .2  .686 3.5 - 3 . 3  253.4 , 1 2 3  
-1.0 ,600 101.1 .456 1.132 193.9 300.6 .616A 1.6480 72.3 1.366 2.0 5 . 9  342.4 a437 
3.2 1.223 110.7 .362 .799 262.1 507.9 .SO9 1.0881 1 0 5 . 5  .e64 - 3 . 1  - . 1  156.6 -276  
e.63 6.04 3.92 13.60 e i i / e  47 .1  39.0 e1 . i  .si5 1 . 4 ~ 5  10.1 L ~ S . O  - 7 . 0  os.20 1 . 4 0 ~  
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8lOPOVLR TIME = 0 DAY8 1995 IN8OUNO SWINGBY MISSION O U R A l l O N  : 560 O A V S  
W A R 8  ARRIVAL OA1E I 2449900 
1 JUL 1995 -_ - - __ . - - . 
LAUNCH ARRIVE 8PEEOl-RAl-OECLl I 1 V 1 PSI 1 ECCEN SMA THE11 THE12 PERfH APHEL--P31 2 --V 2 - f OECLZ R A Z  8CEEOZ 
DEPART 8WNGBY 3PEEO3 RA3 OECL3 1 3 V 3 PSS 3 ECCEN SMA THE13 THET4 PERlH APHEL PSI 4 V 4 I 4 OECL4 RA4 
8WNGBY RETURN 8PEED5 R A 5  DECL5 I 5 V 5 PSI 5 ECCEN SUA THE15 THE16 PERIH APHEL PSI 6 V 6 I 8 OECL6 R A 6  WEED6 
PROP_- AERO-EL_ O V A  EVA-FVO EVR TYPE SUN A SUN R I(APPA-_--A- - E _-INC --RAP -0ECLP ET* W R l C  
4-9680 4-9900 .150 106.7 32 .5  1 .3  1.120 8 5 . 1  .251 1 , 2 9 4 -  2 4 . 8  168.?-.9690 1.619A 93.7 ,686 +6 - 9 0 . 1  257.4 , 1 5 0  
4-9900 5- 40 .9  .221 193.3 - 6 . 1  - . 3  . 5 5 7  100.4 ,526 1.071 189.7 271.1 . I O 8 1  1.6340 63.9 1.348 1.9 3.6 336.9 ~ 5 9 8  
5- 40.9 5- 240 .598 353.4 . 3  .2 1 .190  119 .2  .489 .751 243.9 166.6 .384 1.117 6 8 . 8  ~ 8 0 0  -3 .3  15 .2  114.5 *386 
1 1 . 5 7  8 .81 4.05 2.76 6.17 4 .76  15.96 1/1/2 38.0 140.5 16 .9  ,168 6.825 12.4 254.7 12.2 66.2L e980 
4-9680 4-9900 .150 106.7 32.5 1.3 1.120 85.1 .251 1.294 24.8 168.7 .9690 1.619A 93 .7  a686 e6 * 2 0 * 2  257.4 e130 
4-9900 5- 49.9 .192 187.8 - 6 . 1  -.8 .591 100.9 .471 1.118 192.8 294.5 ,5921 1.6450 70.3 1.362 1.9 5 .2  341.3 -476  
5- 49 .9  5- 240 . I 7 6  3.5 .3  . I  1.195 113.2 .395 .758 252.0 560.5 .458 1 . 0 5 7  77.6 .e07 -3 .3  10.3 I 2 2 . 3  -213 
10.89 8.13 4.05 2.16 6 .17  4 .08  13.74 l / l / 2  38.0 131.6 22.7 .266 5 .087  12.9 261.8 12.6 93.20 1.085 - MARS ARRlVAL DATE = e449910 I l l  JUL 1995) --I- - - -  -- 
4-9580 4-9910 .220 S22.7 16 .6  -.I 1.087 101.5 .276 1.259 302.6 549.7 .912 1.607 86 .3  .677 2 . 0  -2 .5  222 .3  ,099 
4-9910 5- 4 1 . L  -232 190.6 - 5 . 6  - .4  ,566 104.0 .532 1.074 193.0 Z76.1 .503A 1.6450 63.5 1.349 1.9 3 . 7  337.9 e607 
5- 41 .2  5- 140 .607 344.6 9 .0  4 . 8  1.286 117.6 .491 .913 263.6 487.9 .459 1.368A 119.5 ,963 -2 .9  11.4 137.0 ,493 















I- 56.0  
4-9640 
4-9910 
5- 5 7 . 9  
4-9670 
4-9910 
5- 5 6 . t  
4-9680 
4-9910 
5- 5e .9  
4-9910 .197 127.2 
5- 44.6 ,220 188.3 
5- 1 5 0  . 5 5 5  350.3 
11.60 9.37 
4-9910 . 1 7 5  130.6 
5- 48.0 . S i 0  186 .1  
5- 160 .510  3 5 5 . 5  
11.12 8.85 
4-9910 .156 132.9 
5- 51.0 .e02 184.2 
5- 170 .471 .2 
1 0 . 7 1  8.43 
4-9910 .140 132.9 
5- 53.7 ,197 182.4 
5- 160 .438 4 .4  
10.54 8.12 
4-9910 .128 129.9 
5- S6.0 .193 181.0 
5- 190 ,411 8 .1  
10.44 7.91 
4-9910 .137 121.6 
5- 57.9 .190 179.9 
I- 200 . 3 9 l  11.0 
10.77 7.93 
4-9910 .130 110.8 
5- 5 6 . t  ,189 179.7 
5- 230 .367 12 .9  
10 .35  7.84 
4-9910 .149 105.2 
S- 52 .9  -198 183.0 
5- 240 ,448 7.2 
10.19 8.28 
14.8 
- 5 . 2  
9 .3  
4.64 
12 .7  
- 4 . 8  
9 .3  
4.35 
-Y.6 
9 .1  
4 . 1 2  
6 . 6  
-4.4 
8 .5  
3 .93  
. 3  
-4.3 
1 . 7  
3 .81 
-17.3 
-4 .2  
6 + 6  
3.90 
37.5 
-4 .2  
2 . 0  
3.83 
31.9 
-4 .4  
. 3  
4 .04  
l0,t 
4-9580 4-9920 .221 123.2 
4-9920 5- 41.9 , 2 4 0  187.4 
I- 41.9 I- 140 . e l2  345.5 
12.65 10.43 
4-9590 4-9920 .196 127.7 
4-9920 5- 45.4 ,235 185 .1  
5- 45.4 5- 150 .150 351.2 
11 .93  9.75 
4-9600 4-9920 .174 131.2 
4-9920 5- 4 6 . 1  .226 182.9 
5- 48.7 5- 160 .512 356.4 . 1 1 . 4 1  9 .22  
4-9610 4-9920 , 1 9 4  133.3 
4-9920 5- 51.7 .210 180.9 
I- 51.7 I- 170 , 4 7 3  1 . 1  
11.02 6 .60  
4-0620 4-9920 . i s8  i 3 3 . 5  
4-9920 8- 54.3 . 2 1 4  179.2 
5- 54.3 I- 160 . 4 3 9  5 . 3  
10.75 8.48 
4-9020 5-  56.7 .210 1 7 7 . 9  
10 .58  6 . 2 1  
4-9140 4-9920 . ! I 7  124.5 
4-9920 5- 5 8 . 3  .207 176.8 
9- 18.1 I- zoo -5.91 11.9 
10.58 8 .14  
4-9650 4-9920 ,181 109.4 
4-9920 5- 59.8 .e05 176.1 
I- 59.8  5- 210 .377 14.0 
1z.22 8.82 
4-9670 4-9920 .129 109.4 
4-9920 5- 59.3 .206 176.4 
5- 59 .1  5- 230 , 3 8 3  14.3 
1 0 . 5 5  6.23 
4-9660 4-9920 .148 104.2 
4-9920 5- 5 5 . 0  .212 178.9 
I- 5 5 . 0  I -  240 .431 9 . 7  
10.93 6 . 5 8  
4 - a e s o  4 - 9 9 2 0  . i 2 ~  130.9 
I- 5e.r 5- 190 -412 0 .9  
17.4 
-4 .2  
9 .2  
5 . a i  
15.8  
- 5 . 8  
9.4 
4.64 




12 .2  
- 3 . 0  
9 . 2  
4 .00  
9 . 9  
- 2 . 8  
6.6 
3.90 
6 . 5  
- 2 . 6  
3.76 
- 1 . 3  
- 2 . 5  
6.7 
3 .71  
-36 .6  
- 2 . 5  
s.3 
4 .43 
3 1 . 5  
-2.S 
2.0 
S .82  
- 2 . 7  
. 3  
4 .03  
r .I) 
11.1 
- . e  1.091 100.0 
- . 5  .582 104.0 
4 .5  1.265 115.5 
2 .23  5.65 4.73 
- .9  1.096 98 .6  
-.I .594 104.0 
4 .2  1.248 113 .7  
2 .27  5.69 4 .49  
-1.0 1.100 97 .1  
- .9  .605 104.1 
3.7 1.235 112.1 
2.34 5.76 4.32 
-1.3 1.104 95.7 
-1.0 .613 104.2 
3 .3  1.225 110.7 
2.42 5.84 4 .18  
-2.0 l r 1 0 8  94 .2  
-1.1 .619 104.2 
2.6 1.217 109.6 
2.53 5.95 4 .09  
-4.2 1.111 92.6 
-1.2 .623 104.3 
2.2 1.212 108.7 
2.84 6.25 4.03 
1.8 1.118 8 7 . 1  
-1.2 .624 104.3 
. 7  1.201 108.8 
2 .51  S.92 4 .01  
1.2.1.117 8 5 . 0  
-1.0 .610 104.1 
. I  1.197 111.8 
2 .53  5.94 4.22 
- MARS ARR 





4 .6  
2.18 
- . 6  
- . 7  
4 . 2  
2.19 
- . 7  - .9 
3.8 
2.22 
- . 9  
-1.0 
3 .3  
2.27 
- 1 . 2  
-1.1 
2 .8  
2.33 
- 2 . 1  
- 1  .2  
2 . 3  
2 . 4 5  
-1 .9 
-1 .3  
1 .7  
3.40 
-264 1.267 309.0 546.5 ,932 1.602 8 1 . 7  
,507 1.095 194.5 283.3 .540A 1.6510 6 6 . 2  
.456 .E70 263.3 492.1 -474 1.2611 116.0 
16.91 2/1/2 70.2 24.3 11 .6  .195 9.814 
.255 1.275 315.7 543.5 .950 1.600 88.8 
.487 1.113 195.8 289.8 . 5 1 1 A  1.6560 68.S 
-420  .a39 263 .1  496.7 .487 1.192A 112.5 
15.72 2/1/2 62.6 28.1 14.9 .231 7.707 
.247 1.282 422.6 540.8 .965 1.S99 89 .7  
.412 1.129 197.0 295.8 .596A 1.6610 70.6 
.389 .e17 262.9 5 0 1 . 7  .499 1.135A 109.1 
14.70 2/1/2 56.7 32 .6  18.2 .271 6.339 
.ai 1.288 330.0 538.4 .977 1.5991 90.5 
.459 1.141 i9n .o  301.0 . 6 i a  i . 6650  72.4 
.363 .801 262.8 5 0 7 . 2  .510 1.092A 105.8 
13.86 2/1/2 52.6 38.3 21 .3  .313 5.410 
,237 1.293 337.8 536.4 ~ 9 8 6  1.600A 91 .1  
-450  1.151 198.9 305.5 .634A 1.6690 73.8 
.343 .789 262.7 513.2 .519 1.060A 102.5 
13.20 2 / l / Z  5 0 . 5  45.5 2 4 . 3  .355 4 . 7 5 6  
.231 1.296 346.2 534.9 -992  1.601A 91.6 
.443 1.159 199.6 309.1 .646A 1.6720 75.0 
.327 .781 262.6 519.9 - 5 2 5  1.036A 99.2 
12.70 211/2  53.2 5 5 . 1  26.9 .394 4.297 
.239 1.292 14.9 173.6 .9830 1.602A 9 2 . 0  
.442 1.560 199.1 309.8 .648A 1.6720 75.2 
,325 .766 259.5 545.2 . 5 1 1  1.015 67 .5  
i 2 .31  1/1/2 42.5 104.6 29.3 .401 3.952 
.246 1.285 25.7 174.4 -9680'1.601A 91.8 
-463 1.137 197 .1  299.4 . 6 l l A  1.6640 71.8 
-373 .760 254.3 558.0 ,477 1.044 79.9 
13.29 1/1/2 44 .6  127.6 24 .7  .300 4.669 
IVAL OATE = 2449920 (21 JUL 1995) -
1.087 101.6 .277 1.258 302.1 
.582 107.8 -537 1.085 196.9 
1.290 111.8 ,502 .922 264.0 
5.64 5.43 18.56 2/1/2 88 .4  
1.091 100.0 .263 1.265 308 .1  
-597  107.6 .512 1.107 198.5 
1.266 115.6 .459 .e76 263.7 
5 .60  5 . 1 1  17.08 2/112 18.9 
1.095 98.5 .253 1.272 315.5 
,610 107.5 ,493 1.127 200.1 
1.250 111.8 .422 .e43 263.5 
S.61 4.86 15 .82  e/1/2 70.7 
1,099 97 .1  ,244 1.278 322.7 
,621 101.4 -477 1.143 201.4 
1.237 112.1 .a91 -820 263.3 
5.64 4 .71  14.78 2 / l / 2  64.1 
1.103 



















94 .1  
107.3 
109.6 
4 .49  





l O I . 3  
108.1 
4.39 
,236 1.283 530.2 
.465 1.156 2 0 2 . 6  
-364 -803  263.2 





5 5 1  .O 
283 .1  
491.4 




5 4 5 . 6  
296.5 
501 .o 
3 2 . 1  
290.4 









1 5 . 1  
,965 
.598A . S O 0  
18.5 
8.6, 














1 . 1 4 O A  
,269 
84 .6  










7 . 5 8 8  




543.4 ,978 1,589 68.9 
301.9 .619A 1.6940 72.4 
50B.5 , 5 1 1  1.096A 106.1 
3 1 . 6  2 1 . 8  ,312 5.300 
.680 2 . 1  -4 .2  232.7 a 1 0 0  
1 . 3 5 5  1.9 4 .1  339.8 ~ 5 5 5  
.931 -3.0 8 . 3  143.4 ,451  
27.2 258.3 -26.2 88.61. 1 .728 
.684 2.3 - 5 . 2  240.4 -102 
1.360 1.9 4.6 34*  - 5 1 0  
,905 - 3 . 1  5.2 149.1 . a 7 5  
19.7 260.7 -10.4 91.40 1 . 5 5 0  
.687 2.5 
1.365 1 . 9  
.e64 -3.1 








8 . 0  266.3 
.693 5.9 
1.373 2.0 





10.5 2 6 7 . 7  
.688 . 7  
1 .367 1.9 
,810 -3 .3  
12.6 264.4 
-5 .3  246.7 -106 
5 . 1  342.4 .471 
2.2 153.6 ,524 
-12.5 94.00 1.447 
-4 .3  251.6 . i l l  
5 . 7  343.2 .438 
-.I 157.3 .e80 
-1 .3  255.3 .ill 
6 . 2  343.6 .411  
-2.8 159.1 ,241  
-3 .6  98.50 1 . 3 3 1  
8 . 7  257.9 .134 
6 .7  343.9 - 3 9 1  
- 4 . 3  158.6  .209 
. 2  100.30 1.298 
-22.8 257.2 .116 
6.8 3 4 5 . 9  .387 
1.4 138.0 .185 
9.4 100.40 1 . 1 8 5  
- 1 9 . 2  2 5 5 . 5  -117  
5 . 5  342.9 .448 
8.2 125.9 a246 
12.2 95.30 1 ,099  


























- 3 . 2  
261.6 
2.3 
- 3 . 2  
263.6 
- 3 . 1  
1 . e  
.693 2.5 
1 .313  1 .6  
.868 - 3 . 2  
11.0 L 4 5 . J  
-234  1.287 3 3 8 . 2  541.5 .987 1.588 8 9 . 5  -695 2 . 9  
,455 1 .161  205.6 306.5 ,636A 1.6980 73.9 1.575 1 .8  
. 3 4 3  .791 263.1 512 .6  . 5 2 0  1.063A 102.8 ,654 -3.2 
13.24 2 /1 /2  58.0 4 4 . 7  24.8 . 3 5 5  4 .651  8.2 266.9 
, 231  1.290 346.1 
,448 1 . 1 7 5  204.3 
.327 .782 262.9 
12.73 2 / 1 1 2  5 5 . 1  
5 4 0 . 1  .992 1.588 90.0 
310.2 .648A 1.7020 75.1 
519.2 ,526 1.038A 99.5 
54.0 27.6 ,394 4.194 
,696 S . 8  
1.376 1.9 
-843  -3 .1  
6.7 268.1 
.e30 1.291 355.7 539.2 .994 1.588A 90.2 ,697 9 . 7  
,444 1.180 204.8 312.7 .656A 1.7040 75.9 1.379 1 .9  
.317 .776 262.5 526.5 . 5 3 0  1 . 0 2 2 I  9 6 . 1  .e33 - 3 . 1  




-39 .9  
-9 .2  
4 . 0  
8 . 0  
- 2 7 . 1  
-4 .5  
4.5 
4 . 9  
- 1 9 . 1  
- 9 . 1  
4 . 9  
1.9 



















, 500  
1.985 
,096 




. 5 1 2  
.3  79 




1 . 4 0 6  
- 4 . 8  2 4 9 . 0  ,102  
5 . 4  343.6 . 4 3 9  
- . 9  1 5 7 . 9  .e83 
- 0 . 3  96.00 1.341 
- 3 . 3  t 5 3 . 0  - 1 0 6  
5 . 0  344.0 ,412 
- 3 . e  159.9 .244 
-4 .2  96.90 1.296 
8 . 4  1 . 2  2 5 5 . 9  344 1 . 3 9 1  I 1 2
- 4 . 8  159.6 ,211 
-.6 100.70 1 . 2 5 9  
23 .5  257.5 .le1 
6 .7  344.1 .377 
- 5 . 2  1 5 8 . 4  -166  
2 . 6  102.00 1.226 
1 .7  1.116 87.0 ,235 1.265 15.6 179.1 .9830 1.588A 90 .3  .e94 . l  -22.4 254.6 . l o 5  
-1.3 ,641 107.3 ,446 1.178 204.6 311.6 .653A 1.7040 1 5 . 6  1.376 1.9 6 . 6  344.1 ,583 
. 7  1.202 108.6 .322 . T O 7  260.1 144.2 .520 1.014 8 6 . 0  .E20 -3.L .S 139.9 ,160 
2 - 3 5  1 . 7 4  4 .41 12.31 1/1/2 49.6 102.3 30.4 ,410 1 .811  9 .7  266.6 6 . 6  101.20 1.154 
1.1 1.116 84.9 .E43 1.278 26.4 179.8 .9670 1.588A 90 .1  .691 a 8  -17.6 2 5 3 . 0  . l o 7  
-1.0 .E30 107.3 -462 1.159 202.8 303.1 ,6241  1.6950 72.8 1.373 1.6 5 . 0  343.7 -431  
. I  1.199 111.0 .360 ,762 255.T 5 5 6 . 1  .488 1.037 81.3 ,613 - 3 . 3  6.7 128.5 ,231 
2.35 5.77 4.56 13.04 1/1/2 52.0 124.6 26.5 .323 4.36Z 11.9 166.1 1 1 . 5  96.90 1.066 
. ____ - I - - - M A R 8  ARRIVAL OATE S e448930 ( 3 t  JUL 1995) - 
4-9590 4-9930 .197 128.4 16 .7  -.4 1.090 100.1 ,264 1.263 308.Z 555.3 .930 1.596 6 4 . 7  .e91 2.0 - t . 4  224.5 .OS5 
4-9930 5- 46 .1  .e56 161.9 - 2 . 3  -.6 .619 111.4 .519 1.128 203.2 e84.7 .542A 1.7140 8 6 . 1  1.365 1.6 3 .9  3 4 1 . t  .56e 
a- 46.1 e- $50 - 5 6 2  3 s z . i  0 . 5  4 . r  1.271 115.6 . i o 2  .oez e e 4 . i  490.7 .474 1 . 2 6 9 ~  i i 6 . e  .939 -3 .2  1 . 7  144.3 .442 
1 2 . 5 0  10.33 4 - 6 5  r . i r  5 .59  5.68 17.21 z / ~ / z  87.6 23.5 12.2 . i o0  9.404 LO.* e6o.i -c7.5 os.tL 1.591 
275 
YISSIC'N DURATION : 560 D A Y S  
i l A R S  A R R I V A L  DATE : 2449930 
31 JUL 1995 
LAUNCH ARRIVE -8PEEOl- R A 1  OECLl - 1  1 V 1 PSI  1-ECCEN 3HA THE11 THE12 PERIH APHEL PSI  2 V 2 I 2 DECL2 R A P  SPEECP 
DEPART SWNGBY SPEED3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SMA THET3 THET4 PERIH APHEL PSI  4 V 4 I 4 CECL4 RA4 8PEEC4 
SWNGeV RETURN 8PEEOS R A 5  DECL5 I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 DECL6 RA6 SPEED6 
-- . __ - . __ PROP- A E R C ~ _ ~ O V L ~ D V A - _ _ E V A _ ~ O V O ~ _ _ E V R _ _ I Y P E ~  SUN A SUN RXAPPA- - A  - E -_INC RAP DECLP ETA PERIC 
4-9620 4-9930 .134 134.2 12.6 -.I 1.102 91.6 .e36 1.280 330.2 548.2 .978 , 581  8 7 . 5  .698 2.3 - 5 . 0  2 4 5 . 7  -095 
STOPOVER TIME * 0 D A Y S  1995 INBOUNO SWINGBY 
- __ . 
4-9930 5- 55 .0  .237 116.3 -1.3 -1.0 , 6 5 0  1 1 0 . 7  .4r3 1 . i 8 i  207.7 303.2 ,622~ ,7390 72,s i . 3 7 9  1 . 7  5 . 2  345.7 .44n 
5- 55 .0  5- 160 .440 6.1 8 . 7  3.3 1.228 110.7 .a66 .a06 263.5 sos.9 .si1 . ~ O O A  106.4 .en -3.2 -1 .2  158.5 .ear  
.057 








4-9650 4-9930 .114 116.8 -2.6 -2.3 1.111 90.7 .227 1.286 356.1 5 4 4 . 4  .994 1 . 5 7 8  88.7 . T O 1  4.1 4.5 255.1 .IO€ 
5- 6 0 . 5  5- 210 .376 15.0 5 . 3  1 . 7  1.209 108.1 .316 .I78 262.9 525.7 . 532  1.023A 96.4 .e35 -3.1 -5.6 1 5 7 . 7  - 1 8 1  
11.02 8.64 3.68 2.36 5.80 4.97 12.40 2/1/2 61.3 64.9 31.0 .426 3.738 6.4 269.2 2 . 0  102.80 1.165 
4-9670 4-9930 .le0 108.6 37 .2  1.7 1.114 87 .0  .233 1.280 15.9 184.3 ,9820 1 . 5 7 8  68.7 .699 .2 -21.6 251.7 -097 
4-9930 I- 60.3 .220 173.6 -1.1 -1.3 .663 110.5 ,454 1.205 210.0 313.8 .658A 1.7520 76.0 1.385 1.8 6.3 343.8 .379 
5- 6 0 . 8  5- 230 .379 15.6 2.1 . 7  1.203 108.4 .319 .769 260.7 543.1 ,523 1.014 68.5 .e21 -3.2 -.I 141.9 - 1 7 7  
4-9930 5- 60.5 .e29 173.4 -.s -1.3 .664 110.5 .os3 1.207 210.2 314.4 .MOA 1.7540 76.2 1.386 1.8 6.4 343 .8  .316 
10.96 8 . 7 7  3.81 2.19 5.6i 4.96 i 2 . 2 7  1/112 57.4 100.1 32 .0  .4is 5.631 8.9 ~69.2 7.8 102.20 1 .103  
4-9630 4-9930 ,120 131.8  11.1 - . r  1.10s 94.0 .e31 1 . 2 8 3  338.3 146.5 .981 
4-9930 I- 51.3  .233 1 1 5 . 0  -1.1 -1.1 .656 110.6 .a64 1.192 208.8 307.9 ,639~ 
5- 5 7 . 3  5- 190 .dit 9.8 7 . 8  2.8 1.220 109.6 .344 ,193 263.4 5 1 1 . 9  .s20 
10.99 8 . 8 0  3 . 1 3  2.19 5.61 5.07 13.29 2f142 62.9 43.4 25.8 
4-9640 4-9930 .llO 126.2 8 .1  -1.1 1.109 92.4 .228 1.285 346.9 545.2 ,993 
4-9930 5- 59.2 . 231  174.0 -1.0 -1.2 .661 110.6 .457 1.201 209.7 311.7 .652A 
5- 59.2 5- 200 .390 12.8 6 . 7  2.3 1.214 108.7 .327 .784 263.2 518.1 .528 
10.90 8.65 3.65 2.24 5.66 5.00 12.76 2/1/2 60.1 52.9 28.7 
.si9 8e . i  .roo 2.5 -4.6 e3o.o 
.74so 74.1 i.36~ 1.8 5 . 7  543.9 
.066A 103.1 .E56 -3.2 -3.6 160.6 
.354 4.479 8.4 267.4 -4.8 99.40 
. 5 7 8  68.5 . T O 1  2.8 -2.6 253.0 
.041A 99.8 .844 -3.2 -5.3 160.6 
.394 4.034 6.7 268.5 -1.2 101.40 
. T S O D  7 5 . 3  1.384 1.0 6.1 343.9 
4-9680 4-9930 .147 103.6 29.8 .9 1.114 84.9 ,240 1.273 26.6 184.9 .967D 1 . 5 7 8  88.S .695 1.0 -15.8 249.9 ,099 
4-9930 5- 56.7 .234 1 7 5 . 3  -1.1 -1.1 .655 110.7 .466 1.189 208.6 306.7 .635A 1.7440 7 3 . 7  1.381 1.8 5.5 343.8 -419 
5- 56.1 S- 240 .419 11.9 .3 . I  1.200 110.4 .351 ,764 256.9 554.1 .496 1.032 82.4 .E14 -3.3 5.3 131.0 -219 
11.32 9.10 4.01 2.22 5.65 5 .09  12.86 1/1/2 60.1 121.8 28.5 -343 4.062 11.1 267.3 10.7 98.40 1.049 
4-9600 4-9940 
4-0940 5- 50.1 
5- 50.1 9- 160 
4-9610 4-9940 
4-9940 5- 13.0 
5- 53.0 s- i r o  
4-9940 5- 5 5 . 7  





.2r3 1 7 5 . 3  
.280 1 1 7 . 0  
. ¶ l e  358 .2  





.441 7 . 0  
11.90 9.81 
MARS ARRIVAL DATE = 2449940 I10 AUG 1995) - _ _ ~  
16.4 - . 2  1.094 98.7 .252 i.268 314.7 557.1 .948 1.588 
- . s  - . a  ,660 114.9 .st1 1.185 210.5 293.1 . s r s ~  i . r s i o  
9.6 4.3 1.255 113.9 .427 ,852 264.2 494.6 .488 1.216A 
4.35 2.12 5.55 6.24 16.04 2/1/2 88 .A  26.6 16.6 -224 
15.4 -.2 1.097 97.1 .242 1.273 322.2 554.9 .965 1.581 
- . 2  -.9 .670 114.5 .497 1.204 212.2 299.6 .606A 1.8020 
9.3 3.9 1.240 112.2 .394 .e27 264.0 499.6 .501 1 . 1 5 3 A  
4.08 2.10 5.52 6.G7 14.95 2/1/2 81.2 30.9 20.3 .265 
14.8 -.3 1.101 95.6 .235 1.277 330.0 552.9 ,978 1.577 
. O  -1.1 .678 114.3 .485 1.219 213.6 305.2 .627A 1.8110 
8 . 1  3.3 1.229 110.8 .367 .e08 265.9 505.1 .512 1.105A 


































ees.2 - B . l  
1 . 7  4.1 
1 . 7  4.5 
1 . 7  5 .0  
.- . __ 
228.6 
342.4 























4-9630 4-9940 .118 132.8 14.4 -.3 1.105 94.0 .229 1.280 338.3 5 S l . 3  .987 1.573 86.7 . T O 6  2.1 - 5 . 3  246.2 .091 
5- 56.0 5- 190 .413 1 0 . 7  7 . 9  2.8 1.221 109.6 .344 .795 263.8 511.2 . I 2 1  1.069A 103.4 .e58 -3.3 -4.0 161.4 .210 
11.66 9.56 3.72 2.10 5.53 5.84 13.34 2/1/2 71.0 43.0 2 7 . 3  .3S3 4.236 8.6'267.6 -5.2 100.30 1.143 
4-9840 4-9940 ,108 127.6 14.1 -.I 1.108 92.4 .226 1.282 347.0 550.2 .993 1.572 87.1  -706 2.3 -4.9 249.3 .092 
8- 59.9 5- 200 .590 1 3 . 7  6.7 2.3 1 .215  108.7 .327 ,786 263.6 517.7 .529 1.043A 100.1 .e46 -3.2 - 5 . 8  161.7 -215 
11.53 9.41 3.63 2.12 3.54 5 . 7 8  12.80 2/1/2 68.1 51.8 30.4 .395 8.810 6.7 268.6 -1.8 102.40 1.109 
4-9840 5- 5 8 . 0  .e64 172.7 .2 -1.2 .683 114.1 .477 1.231 zi4.1 310.0 1 . 8 ~ 0  74.4 1.392 1 . 7  5.4 343.3 .413 
4-9040 5- 59.9 .262 i r i . 8  .3 -1.3 .e88 114.0 .47i 1.241 z is .7  314.0 . ~ T A  1.8250 7 1 . 7  1.394 1 . 7  5 . 0  343.1 .390 
4-9650 4-9940 . l o 5  119.5 12.2 -.6 
4-9940 I -  61.8 $260 1 7 1 . 3  .4 -1.3 
11.49 9.33 3.60 2.16 
4-9670 4-9940 ,126 108.3 36.2 1 . 5  
4-9940 5- 61.4 -260 171.2 .4 -1.3 
11.62 9.52 3.60 2.10 
9- 61.3 5- 210 . 3 r s  18.0 1.4 1 . 7  
I- 61.4 5- 230 .3rs 1 7 . 0  2.1 .I 
1.110 90.7 .225 1.282 356.2 549.4 
.691 113.8 .466 1.247 216.2 316.8 
1.210 108.0 .316 , 7 7 9  263.3 124.9 
5 . 5 8  5 . 1 3  12.42 2 /1 /2  66.8 63.4 
1.113 8 7 . 0  .230 1.276 16.0 189.2 
1.204 108.2 -316 . 7 7 0  261.3 S42.0 
5.12 1 . 7 3  12.24 l / i / Z  66.0 97.8 
,691 113.8 .466 1.241 216.2 316.8 
.994 1 . 5 7 1  87.3 .TO7 2.6 
.665A 1.8280 76.6 1 .391  1 . 7  
.533 1.025A 96.6 ,836 -3.2 
32.9 .428 3.528 6.1 269.4 
,9620 1 . 5 7 0  67.3 .TO4 .3 
.665A 1.828D 76.6 1.395 1 . 7  
34.2 .428 3.396 8.1 269.5 

















4-9680 4-9940 .145 103.4 2 7 . 7  .6 1.113 85.0  ,238 1.269 26.6 189.7 ,9670 1 . 5 7 1  67.0 ,701 1.2  -12 .8  246.5 .OS4 
4-9940 5- 58.4 .264 172 .5  . 2  -1.2 ,684 114.1 .476 1.254 215.0 310.8 ,647A 1.6210 74.6 1.392 1 . 7  5 . 5  343.1 , 4 0 8  
5- 58.4 5- 240 ,406 14.0 .3 .l 1.201 109.8 ,342 .766 258.0 553.0 ,104 1.028 85.4 . E l 6  -3.3 5 . 9  133.3 .e09 
11.91 9.61 3.99 2.14 $ . I 7  5 - 8 3  12.71 1/1 /2  68.8 119.1 31.1 ,361 3 , 7 3 3  10.1 268.2 9.6 100.20 ,966 
4-9820 4-99SO 
4-9950 S- 56.4 
9- 56.4 5- 180 
4-96SO 4-9950 
4 - 9 9 S O  5- 19.6 
9- 5a.e 5- 190 
a-9640 4-9950 
4-9950 5- 60.8 
5- 60.8 I- ZOO 
__ __ 























i r i  .g 





1 7 . 0  -.o 
1.3 -1.2 
6.0 2.8 





- MARS ARRIVAL DATE = 2449950 ( 2 0  AUG 1991) -
i.ioi 91.6 ,254 1.275 329.6 5sr.s . O T T  1.514 84.8 
. r i 3  iir.9 ,504 1.281 220.3 308.1 .635~ i . 9 2 ~ ~  71.2 
1.104 94.0 .228 1 .278  337.9 5S6.0 ,981 1 . 5 7 0  85.4 
. r i a  i i r . 8  ,496 1.294 2zi.s 313.1 ,6521 1.9360 74.8 
1.231 110.8 ,368 ,812 264.3 S04.3 ,513 1.1101 107.0 
5.49 6.96 14-13 2 / 1 / 2  84.3 3 1 . 5  25.9 .307 4.458 
1.223 109.6 .a65 .798 266.e 510.3 .522 1.073A 1 0 3 . 7  
1 . 4 7  6.87 18.40 2 l l / 2  79.7 42.1 29.6 -352  3.913 
1.107 92.4 .225 1.260 366.7 554.9 .992 1.567 85.8  
.723 1 1 7 . 4  ,491 1.304 222.1 317.1 .664A 1.9430 76.2 
1.216 108.6 ,328 .788 264.1 516.8 .I30 i.04611 100.5 
1.48 6.80 12.65 2 J 1 l 2  76.6 50.S 33.0 .395 3.521 
. T i l  1.9 
1.403 1.6 
,876 -3.4 
1 1 . 5  266.2 
1.406 1.6 
.e60 -3.3 
. r i z  1 . 9  
0 . 7  L8r.s 
. n 3  1 . 9  
1.106 1.6 
.818 -3.3 
6 . 6  L 6 8 . 5  
-.- 
- 5 . 0  237.4 , 088  
-2.0 159.8 .ze5 
-9.1 99.10 1.061 
-5.6 241.9 . O S 8  
9.1 342.1 8 4 1 3  
-4.S 162.3 . e53  
-1.5 101.60 1.026 
4.7 342.5 .443 
-6.2 2 4 S . t  . O l d  
5 . 5  341.1 . s a 0  
-6.4 162.8 . e l 0  
- 2 . 3  103.eo .e96 
4-96SO 4-9950 .lo4 121.5 19.0 - . 1  1.110 90.7 .223 1.260 356.0 554.2 .994 1.566 66.0 . f l 3  1.9 -6.4 266.8 .066 
4-9950 5- 62.8 .299 189.7 1.4 -1.3 . I 2 5  111.3 .467 1.310 221.0 320.1 ,673A 1.9460 7 7 . 2  1.409 1.6 9.6 3 4 1 . 3  a s 7 4  
1.L.W 10.33 3.59 L.00 5.40 @.?I lt.49 & / l / L  74.0 61.7 31.6 .430 S.L58 5.9 260.L -6 101.16 ,969 
3- e t . $  5- ti0 . 3 7 4  17.3 i.4 1.6 i.eie 108.0 .si1 , 7 0 1  eo3.n ses.9 .sss i.ozrA 9 r . t  .os8 -3.2 - 7 . L  160.7 .$st 
276 
8 lOCOVLR T I M E  1 0 D A Y 8  1995 INBOUND SWINGBY 
- -  - _  ._ 
LAUNCH A R R I V E  EPEE01 R A l  OECLl -1  1 V 1 PSI 1 ECCEN SWA THE11 THE12 PERIH ACHEL P3t 2 V 2 1 2 DECLL R A E  1f'EEDI 
O E r A R T  6UNCBY SPEEDS R A 3  OECL3 1 3 V 3 PI1 3 LCCEN 8 M A  THETS THE14 CERtH APHEL ?E1 4 V A I A DLCL4 R14 Sf'CCO4 
WNGDY RETURN SPEED5 R A 5  OECL5 I I V 5 P8I 5 ECCEN 8 M A  THE15 THE16 PERIH APHEL PSI I V 0 I 0 OECLO R A 6  8PLCDe 
PROP AERO- O V L  - ~ v A - - ~ v A  ovo -.-EVR T Y P E  WN A BUN n KAPPA - - - A  E INC nAr DLCLP E T A  CERIC 
M A R 3  ARRIVAL DATE 2449840 I 2 M A Y  1995) - -  
-- _. -- _I -_- - - 
~ _. - - . ._ MARS A R R I V A L  DATE I2449810 (?2 MAY 199Y) - - - -- 
4-9560 4-9850 e276 109.7 16.1 -1.0 1.085 104.5 .314 1.261 292.5 531.3 .E66 1.657A 93.9 .649 2.1 -5.7 222.3 .le8 
4-9850 5- 43 .7  .193 198.6 -9.7 - A  .563 87.5 ,480 1.115 177.3 292.0 . 58OA 1.650 69.3 1.361 2.1 5.4 333.1 - 4 9 0  
5- 43.7 5- 160 ,496 349.7 8.8 3.8 1.234 113.2 .406 ,813 260.7 501.2 ,484 1.146A 110.4 ,885 -2.5 7.3 145 .8  e 3 4 4  
1 2 . 7 5  10.01 5.92 2.73 0.15 4.09 13.09 2/1/2 52.5 31.6 16.8 .245 6.849 13.7 252.9 -11.7 92.40 1 .432  
4-9570 4-sese . 2 5 7  115.9 13.7 -1.8 1.091 103.4 .so6 i.217 297.5 526.7 .a86 1,668~ 95.7 ,650 2 .4  -7.1 230.5 .139 
4-9650 5- 40.7 .m i97.e -10.1 -.7 .s7i 88.1 .465 1.12~1 i77.8 297.1 ,602~ 1.049 7 i . i  1.364 2.2 e.1 334.7 .am 
12.43 9.49 s.oo 2.94 0.34 3.09 14.20 21112 44.0 31.9 19.7 .eo3 5.~30 10.1 251.1 -7.2 94.10 1.367 
5- 46.1 5- 170 ,461 354.4 8.0 3 . 5  1.223 111.8 .a79 ,798 280.6 508.3 .495 1.101A 107.1 e867 - 2 . 6  4 . 5  149.9 ,208 
*-9s60 4-9850 .mi iz1.0 10.5 -2.1 1.097 ioe.3 ,300 1.293 302.e 5 2 2 . ~  ,905 i.682~ 97.1 .eo4 2.9 -7.4 237.0 . i s %  
12.24 s.oe 1.33 3.18 6.59 3.74 13.41 2/1/2 30.7 43.5 22.5 .sei 5 . i ~  e.3 t51.e -3.2 9 0 . 5 ~  1.323 
4-9050 5- 49 .L  ,117 198.7 -10.5 - .9 ,577 88.5 ,153 1.135 178.2 501.6 .62OA 1.649 72.7 1.387 La3 0.9 335.0 e433 
8- 49.L 0- 180 .A33 358.5 8.2 3.1 1.215 110.5 ,357 ,786 260.1 511.9 ,505 1.066A 103.8 . O S 2  -2.7 2.1 152.4 . e 5 7  
4-9590 4-9650 -227 126.3 5.8 -2.7 1.103 101.2 .e97 1.310 308.0 518.0 .922 1.699A 98.7 ,671 3.S -0 .5  242.3 ,104 
5- 51.4 5- 190 .410 1.9 7.4 2.7 1.209 109.6 .340 .777 260.4 518.2 . S i 2  1.041A 100.5 -840 -2 .7  -2 152.9 .223 
12.18 8.72 5.10 3.46 6.80 3.02 12.91 2/1/2 34.7 52.2 2 5 . 1  -358 4.803 ~ 7.7 E59.2 S O  98.30 1.289 
4-9050 S- S3.0 -166 195.2 -11.2 -1.2 .584 89.0 .439 1.146 178.7 308.1 .643A 1.649 74 .8  1.370 2.5 8.3 337.1 -394 
5- 53.0 5- 200 .E94 4 . 5  6.4 2.2 1.204 108.9 .328 ,770 260.1 525.2 .517 1.023A 97.0 .e30 -2.8 - . 5  1 5 0 . 5  ,196 
12.32 8 . 5 1  4.90 3.81 7.21 3.55 12.52 2/1/2 33.1 63.8 27.2 -381 4.248 8.6 260.2 4 . 0  99.70 1.256 
4-soso 5- 11.4 .172 igs.8 -10.9 - 1 . 1  .mi  88.8 .445 1.141 178.6 305.4 ,034~ 1.649 73.9 1.308 2.4 7.7 336.0  PO 
4-9600 4-0850 .a8 129.5 -2.3 -3.9 i.iio i0o.i .e94 i.32~ 3ii.s si4.0 .937 i.ri6~ 100.0 4 .9  -3.4 240.7 . t a n  



















.e94 103.2 18.2 - 1 . 3  1.019 1 0 s . ~  .322 1.242 287.3 540 .1  
.201 199.1 -9.3 - . 4  .553 89.2 .498 1.096 119.2 285.4 
-539 345.5 8.8 4.2 1.250 115.0 .441 -843 261.3 495.7 
13.03 10.55 6.27 2.48 5.90 4.29 16.30 2/1/2 70.0 26.8 
-272 109.0 16.7 -1.4 1.084 104.4 ,310 1.250 292.4 535.7 
a498 350.0 8 . 9  3.9 1.236 113.3 ,408 .e19 261.1 500.3 
.i90 197.8 - 9 . e  - .e 89.8 ,460 1.110 179.8 291.3 






















































1 . O M  
- 4 0 5  





























,643 1.1 -1.7 209.0 
1.356 2.0 4.7 332.9 
,911 -2.5 9.9 141.1 
.os0 e . 0  - 4 . 5  220.1 
1.360 2 .1  5 . 3  334.8 
i9.e L51.5 -18.3 89.0~ 
.a80 -2 .e  0.9 iio.4 
















e 1 4 9  











.2s2 ii0.0 11.0 -1.e 1.089 103.1 .300 1.269 297.6 531.3 
,181 196.7 -9.8 -.7 . 5 1 1  90.3 .465 1.121 180.3 296.1 
a463 355.5 8.7 3.5 1,225 111.6 .381 .BO1 261.0 505 .4  
12.05 9.34 5.51 2.71 0.12 3.83 14.28 2/1/2 50.4 56.0 
. O S 0  2.3 -6.3 229.2 
1.363 2.1 0 . 0  336.3 
.e70 -2.7 4 . 1  150.7 
11.0 250.9 - 0 . 1  94.W 
4-9500 4-9060 
4-9960 5- 50.1 
5- 50.1 5- 180 
4-9590 4-9800 
4-9060 5- 52.3 
5- 5L.S 5- 190 
4-9600 4-9160 
4-9860 5- 5 5 . 9  
9- s3.9 I- zoo 
4-9910 4-9800 
4-9160 5- 14.7 
9- $1.1  6- 210 
,234 121.4 1 i . e  
,174 495.0 -10.2 
,433 359.6 8.2 
1 - 1 0  0.89 5.21 
,169 194.0 -10.5 
,410 3.1 7.5 
1.65 8.52 4.90 
.2ie iz6.3 7.8 
-1.8 1.094 


































t 2 . 3 1  
1.284 302.9 521.0 
1.131 180.8 301.2 
.788 260.9 511.0 
















9 . 1  
2.7 







4 . 1  
2.4 
-2.8 












, 3.13 0 .54  
1.298 300.4 522.9 
1.i38 181.3 305.1 
.779 260.8 517.2 
2/1/2 38.5 50.8 
-0.8 242.4 
7.5 338.2 
- . 4  154.2 
- . O  96.30 
.PO5 129.7 1.8 -3.0 1.106 
,166 193.9 -10.0 -1.2 .586 
.383 5.7 6.4 2.2 1.205 
1.65 0 .25  ~ 4.70 3.40 0.80 
1.313 314,l 519.0 
1.143 181.6 307.9 
2/1/2 35.6 6 2 . 0  
1.328 320.2 515.4 
1 , 1 4 5  101.7 309.4 
-767 259.9 531.9 
21112 36.1 76.9 
.rr2 260.5 524.1 
-4.9 247.1 




0 . 4  338.9 
-.6 140.7 
8.7 100.40 
,201 130.8 -10.3 
,164 193.5 -11.0 
,385 7.3 5.1 
1.90  8 . 1 1  4.71 
-4.8 1.112 
I -1.3 .sa7 
1.7 1.202 
3.79 7.19 - - - - --_ - . I . .- -. - HARS A R R I V A L  DATE = 2449870 I 1 JUN 19951 - - 
4-9950 4-9070 .294 103.4 16.7 -1.2 1.078 101.7 .321 1.239 286.9 544.3 . e41  1.037 8 8 . 0  . 040  1.7 - . l  205.3 . l l l  
4-0170 5-  4 1 . 9  . Z O O  198.0 -9.0 - 1 554 91 8 .499 1.092 181 8 284.7 .547A 1.6360 66.8 1 . 3 5 4  2.0 4.6 334.0 . 5 4 e  
5- 41 .9  5-  150 -542 346.5 8.9 4 : 2  1:253 l l 5 : i  .444 .648 261:l 494.9 .472 1.225A 118.6 .915 - 2 . 0  9 . 0  141 .0  .40b 
12.94 10.~2 6.20 2 . 4 2  5 . 0 4  4.26 11.43 2/1 /2  79.1 26.3 12.7 -204 s.or4 2 i . i  e 5 s . o  -19 .9  60.6L i . 6 5 0  
4-9560 4-9870 -210 110.0 17.3 -1.2 1.082 104.3 ,307 1.251 292.2 540.0 -867 1.635 90.0 ,652 1.9 -3.2 217.1 , 1 1 2  
4-9610 5- 4 5 . 2  $189 196.6 -9.1 -.6 ,565 92.3 .480 1.106 182.5 290.6 ,5751 1.0360 69.0 1.318 2.0 5.2 336.4 
5- 45.8 5- 160 - 5 0 0  351.8 9.0 3.9 1.238 113.4 ,411 .823 261.6 499.5 . 4 8 5  1.161A 111.2 .a92 -2.7 0 .5  1 4 1 . 0  *355 
12.28 9 . O Z  5 .02  2 .44  5.86 4.00 lI.3i 2/1 /2  67.0 30.3 15.8 .240 1.298 1 5 . 1  255.0 -13.9 91.90 1 . 5 1 2  
4-9570 
4-9e IO 


















9 . 2 6  




-1 .4  1 .081  103.0 ,296 
- .8  ,574 92.7 ,464 
3.e i.227 111.9 .383 




.rgi m i . 4  
1.118 183.1 








2 .1  


















-9 .5  
5.12 
9 .9  
-9.8 
7.5 







- .e  ,530 
2.68 4.09 
3 . 1  1 . m  
ioi.7 .2e7 
I 3.oe ~3.01 
I io9.e . u i  
1 93.1 .412 
110.8 .359 
100.5 ,280 
b 93.3 .443 
3.55 13.01 
331.1 . S i 0  1.0424 
300.0 -618A 1.6380 
510.2 ,107 1.075A 
41.6 21.7 ,319 
304.8 .032A 1.6390 
510.3 . 5 1 5  1,047). 
se7.e .928 1.649~ 












0.9 . e69 



































340 a 1 
153.8 
99.70 






.410 . 229 
1.338 






















-2.4 1.103 99.3 .2?5 1.301 314.7 524.0 .944 1.6591 95.9 
-1.2 .589 93.5 ,437 1.141 104.0 307.9 ~ 0 4 3 4  1.0390 .74.8 
2.2 1.207 108.8 .328 . 774  261.0 523.2 .520 1.028A 97.9 
3.00 8.47 3.47 i 2 . 5 8  2/1/2 39.1 60.3 26.6 ,390 4.341 
4-0610 4-9070 a 1 8 4  131.5 -3.7 -3.4 1.100 98.0 ,271 1.314 320.9 520.8 .958 1,6701 96.9 -060 4 . 7  -L.3 t 5 1 * 3  - 1 5 8  
4-9870 5- 5 5 . 8  .i6S 191.1 -10.2 -1.3 .I91 93.0 .433 1.144 184.8 309.5 .(148A 1.8390 75.3 1.309 C.4 8.2 340.8 .SO3 
I- w . e  I- t i o  .383 8.6 5 . 1  1.7 1,203 108,s .32i .789 060.5 ss0.0 .see 1.OiSA 94.3 .e26 -2.9 -1.6 i i0 .e  .*ai  
14.24 r.si 4.41 3.33 0.74 a.43 11.32 e/i/t 37.5 74.7 ~8.3 .409 4.095 0.1 ~ 1 3 . 8  0.t 100.w # . t o r  


















-- MARS A R R I V A L  OAT€ = 244988)o' I l l  JUN 1990 
4-+5SO 4-9880 ,296 103.0 19.1 -1.0 1.077 101.0 .32t 1.237 L86.5 540.4 ,839 1.03J 80.1 .640 1.1  1.5 L01.3 e 1 1 0  
4-eOOO 5- 41.1 .IO0 190.3 -0.4 - . 4  .617 94.5 .SO0 1.000 184.5 t04.1 . l44A 1.eStO 80.6 1.35s e.0 4 .1  310.1 - 1 4 0  
0- 4 C . 7  0- 150 . I 4 0  347.5 9.0 4.1 1.L56 lll.1 .44? .OS4 L6L.l 494.1  ,473 I.f!SSA 114.0 .OlD -e*?  S e t  14L.1 ,414 
it.so 1o .m o.co t.41 s . 0 1  4 . ~ 7  m . 3 0  t/i/t 87.1) t-3.0 1t.t ,800 s,mo tt.1 ~54.0 -ti.# 89.1~ 1.095 
277 
STOPOVER TIME = 0 DAYS 1995 INBOUNO SWINGBY U13SION DURATION : 600 D A Y S  
MAR3 ARRIVAL DATE 2449880 
11 JUN 1995 
V 2 I 2 OECLZ R A Z  SPEECP 
V 4 I 4 OECLd R A 4  OPEEC4 
V 6 1 6 OECL6 R A 6  8PEEC6 
I N C  RAP OECLP ETA P E R I C  
LAUNCH A R R I V E  S P E E C l  R A l  O E C L l  
DEPART SWNGBY 8PEEC3 RA3 OECLS 
0UNGBY RETURN SPEECS R A 5  OECLS 
- - . - PROP AERO-OVL 
4-9560 4-9880 .269 110.2 17 .9  
4-9880 5- 46 .0  .189 194.7 -8.4 
5- 46.0 5- 160 .SO3 352.8 9 .1  
12.19 9.82 5 . 8 0  
4-9570 4-9000 
4-9880 5- 49 .0  
5- 4 9 . 0  5- 110 
4-9560 4-9880 
4-9680 5- 5 1 . 1  
5- 51.7 5- 180 
4-9590 4-9880 
4-9880 5- 53 .9  
5- 53.9 5- 190 
4-9600 4-9880 
4-9880 5- 55.7 
5- 55.1 5- 200 
- -  
I I V - 1  -PSI  I-ECCEN -SUA THE11 THETL P L R I H  
I 3 V 3 PS1 3 ECCEN SUA THE13 THE14 P L R I H  
I 5 V 5 PSI 5 LCCEN SHA THETS THETI P E R I U  
OVA __ EVA -OVO--FVR _-!YPE SUN A SUN R KAPPA-  
-1.1 1.081 104.3 .SO5 1.248 291.9 544.3 .E61 
-.6 .569 94 .9  .481 1.103 185.4 290.1 .S73A 
4.0 1.241 113.5 .413 ,827 262.0 498.8 .486 




- A  
P S I  2 
P S 1  4 
P S I  6 
E 










.655 1 . 9  -1.7 213.5 . l o 8  
1.357 2.0 5 . 0  337.8 a 5 0 3  
.E95 -2.8 6.2 141.6 .360 
11.8 257.2 - 1 5 . 1  stt.70 1 . ~ 2  
.245 116.3 16.1 -1.2 1.086 102.9 .292 1.259 297.5 540.3 ,891 1.627 89.9 -660  2 .1  - 4 . 2  124 .3  a 1 1 0  
~ 1 8 1  193 .1  - 8 . 5  -.8 .!I78 95.3 .465 1.116 186.1 295.1 .597A 1.6350 70.8 1.361 2 .1  5 .7  339.2 a466 
.466 351.5 8.9 3.6 1.229 111.9 .384 .BO0 261.8 S03.8 . 4 9 1  l.ll8A 108.2 -676 -2 .9  3.3 1 5 2 . 0  -312 
11.63 9 .22  5.40 2.40 1 .82  3.82 14.45 21112 64 .5  34.5 10.4 .E77 6.252 12.4 2S9.6 - 9 . 9  94.00 1.453 
.224 121 .1  13.9 -1.3 1.090 
.174 191.7 - 8 . 6  -1.0 .585 
.435 1.7 8.4 3.2 1.220 
11.23 8 . 1 3  5 . 0 6  2.50 5.92 
.205 126.4 11.1 -1 .5  1.091 
.169 190.4 - 8 . 8  -1.1 3 9 0  
,410 5 . 3  1.6 2 . 1  1.213 








3 .51  
.e82 1.210 303.1 536.3 
.453 1.127 186.8 300.6 
.360 .794 261.8 509.4 
13.67 Z l l l Z  5 5 . 5  40.6 
.274 1.281 309.0 532.6 
.443 1.135 101.4 304.7 
-341  .703 261.6 515.5  
13.06 Z/l/2 4 8 . 6  48.4 
. 9 l 2  1.628A 
.617A 1.6370 




.S t6  1 . O S l A  





92 .8  -670  
73.8 1.367 
101.6 ~ 8 4 7  
4.193 7.6 
2.3 - 5 . 8  233.4 
2.1 6.3 340.3 
-2 .9  .6 159.1 





2 . 6  - 6 . 5  e40.7 
2 . 2  1.0  3 4 1 . 0  
-2 .9  - 1 . 5  156.4 
es3.s - 1 . 4  90.20 
3 .1  - 6 . 0  246.3 
2.2 7.6 341.4 
-2 .9  -2 .7  155.1 









-187  130.0 7 .2  -1 .9 1.100 
.166 189.4 -8 .9  -1.2 .S94 
~ 3 9 2  8.0 6.5 2.2 1.208 
10.80 8.01 4 . 1 2  2.79 6.20 
99.0 
96 .0  
108.8 
3.50 
.260 1.292 315 .1  529.0 .946 1.638A 9 4 . 0  .675 
.437 1 . 1 4 1  187.8 307.9 .643A 1.6390 14.8 1.368 
.327 .776 261.4 522.3 ,522 1.03flA 9 8 . 2  -836  
12.61 2/1/2 43 .6  58.8 26.5 ,391 4.369 7.6 
4-9610 4-9880 -173 131.9 1.1 -2.5 1.100 97.7 .263 1.303 321.5 525.8 ,960 1.845A 95.0 e680 3 - 0  -4.0 e51.Z a141 
4-9880 5- 56.7 .164 180.9 -9 .1  -1 .3  .596 98.1 .433 1.144 188.1 309.8 ,649A 1.8390 75.4 1.369 2.3 7.9 341.6 ~ 3 8 2  
5- 56.7 5- 210 .382 9 .9  5.2 1 .7  1.204 108.4 .320 .170 260.9 529.8 .524 1.016A 94.7 ,827 -3.0 -2 .4  150.0  . I 8 1  
10.17 7.18 4.33 2.99 6.40 3.46 12.33 2/1/2 40.6 72.7 28.2 ,413 4.104 8.8 265.1 5 . 6  100.70 i . 2 8 2  
UARS ARRIVAL DATE : 2449890 (21 JUN 199s) -______ 
4-9560 4-9890 .269 110.6 16.4 - .9  1.081 104.3 ,305 1.246 291.5 548.5 .E65 1.626 86.3 .658 1.0 - .2  209.5 -106  
4-9690 5- 46.7 -193  192.2 - 7 . 5  - . 6  .514 97.8 -482 1.103 188.5 289.8 .572A 1.6350 68.7 1.357 2 . 0  4 .9  339.2 , 5 0 5  
9- 4 6 . 1  5- 160 , 5 0 5  353.7 9 .2  4 . 0  1.243 113.5 -415 .E31 262.4 498.0 ,486 l .176A 111.9 -899  -2 .9  5.9 148 .1  a365 
12.24 9.90 5 . 8 1  2.33 5 . 1 5  4.09 15 .52  2/1/2 8 4 . 1  29.1 1 5 . 1  .23S 1.633 11.8 2 5 8 . 5  -18 .5  9 1 . 5 0  1.562 
4-0570 4-9090 .244 116.5 16.9 -1.0 1.085 102.9 ,291 1.255 297.2 544.6 .E90 1.620 88 .1  -663  2 . 0  -2.9 220.8 - 1 0 5  
4-9890 S- 49.7 .104 190.5 -1.4 - .8  .584 98 .0  .466 1.111 189.4 295.5 .596A 1.6310 70 .7  1.361 2 . 0  5 . 5  340.5 -468  
5- 4 9 . 1  5- 1 7 0  .468 358 .5  8 . 9  3.6 1.231 112.0 .386 .E11 262.2 503 .1  .498 1.124A 108.5 e878 - 3 . 0  2.9 152.7 - 3 1 6  
11.60 9.28 5 .38  2 .32  5.74 3.90 14.54 2/1/2 72.6 33.8 18.2 .215 6.336 13.1 260.8 -110.8 93.90 1.466 
4-9580 4-9890 .221 121.9 14.9 -1.1 1.089 101.5 .279 1.265 303.1 540.9 .912 1.618 89.7 -668  2 . 2  -4 .8  2 3 0 . 7  e 1 0 8  
4-9890 5- 52.4 . I 7 8  188.9 - 7 . 4  -1.0 .591 98.3 .454 1.128 190.2 300.5 .616A 1.6400 l 2 . 4  1.365 2 . 0  6 . 1  341.5 .436 
5- 52.4 1- 180 .436 2.7 8.4 3.2 1.222 110.6 .361 ,796 262.1 508.6 .SO0 1.084A 105.2  e862 -3.0 - 2  115.9 ~ 2 7 3  
11.14 8 . 7 1  5 . 0 1  2.37 5.70 3.16 13.14 2 / U e  6 2 . 8  39 .0  21.2 ,316 S.447 9 . 7  262.0 -6 .2  96.20 1.405 
.201 126.6 
.173 187 .5  
.411 6 . 2  
10.81 8 . 3 6  
. le2 130.2 
.170 186.5 
.392 9 . 1  
10.60 8.02 
12 .4  
- 7 . 5  
7.6 
4 . 1 0  
9.3 
-1 .6  
6 . 5  
4 .44 
-1.2 1.094 100.1 .270 1.215 309.1 537.3 ,932 1.619A 91 .0  
-1.1 -597 98.4 .444 1.137 190.9 304.7 .632A 1.6420 73.8 
2 . 7  1.214 109.6 .342 .785 262.0 514.1 . S i 7  1 .054A'101.9 





.e77 2 .8  
1.369 2 . 2  
. E 3 8  - 3 . 0  
7.3 265.6 
- 5 . 9  e38.0 
6 . 7  342.1 
-2 .0 157.4 
- 2 . 1  98.20 
- 6 . 0  245.3 
1.3 342.5 
- 3 . 3  156.4 




1 .361  





4-9890 5- -54.7 
I- s4.7 5- 190 
4-9800 4-9690 
4-9890 I- 56.4 
5- 58.4 5- 200 
4-9610 4-9890 
4-9090 5- 51.5 
9- 5 7 . 5  5- 210 
4-9630 4-9890 
4-9690 5- 5 5 . 8  
5- 5 5 . 0  5- 230 
4-9560 4-9900 
4-9900 5- 41.4 
I- 47.4 5- 160 
4-9570 4-9900 
4-9900 3- 50.4 
5- 50.4 5- 170 
4-9580 4-9900 
4-9900 9- 5 3 . 1  
5- 13 .1  5- 100 
- 1 . 5  1.098 98 .8  ,262 1.285 315.4 533.9 ,948 1.s22A 92 .1  
-1.2 .601 98 .6  .431 1.143 191.4 308.1 .643A 1.6430 74.8 
2 .2  1.209 108.8 .321 .778 261.8 521.4 .S23 1.032A 98.6 
2.57 5.99 3.58 12.64 2/1/2 49 .0  5 7 . 5  26.4 .392 4.376 
-1.9 1.103 91.5 ,256 1.294 322.0 530.9 ,962 1.625A 9 3 . 1  
- 1 . 5  .604 98 .1  .433 1.147 191.7 310.1 ,650A 1.6440 75.5 
1.7 1.205 108.3 ,319 .172 2 6 i . 4  528.9 ,526 1.018A 95 .1  
2.71 6.13 3.54 12.34 2/1/2 44 .9  70.9 28.3 .416 4.095 
- 5 . 1  1.112 94.61 .E49 1.309 336.5 525.7 .984 1.635A 
-1 .2  .600 98.5 ,440 1.141 191.2 306.9 .639A 1.6430 
.l 1.199 109.3 .334 .763 258.1 547.6 .508 1.018 
3.37 6.77 3.61 12 .41  2/1/2 47.3 109.5 21 .9  .379 
I 
MAR3 ARRIVAL DATE = 2449900 ( 1 JUL 1995) - 
- . 8  1.080 104.5 .30? 1.244 290.9 532.5 ,062 1.626 
- .7  ,583 100.8 .484 1.106 192.0 289 .1  ,571A 1.6420 
4 . 1  1.246 113.0 ,417 .835 262.1 497.3 ,487 1.184A 
2.35 5 . 7 1  4 .24 35.62 2/1/2 92 .9  28.6 14.9 ,233 
- .8  1 .081  102.9 .E90 1.253 296.9 548.9 .E89 1.617 
- . 8  .593 101.0 .468 1.120 193.0 295.5 -596A 1.6450 
3.7 1.233 i l 2 . 0  .387 -814 262.6 102.4 ,499 1.129A 




10 .49  7 . 7 7  
4 . 7  
-7 .6  
5.2 
4 . 2 3  
.681 3.3 -4 .9  250.4 
1.370 2 . 2  7.6 342.6 
.829 -3.0 - 3 . 2  152.2 





- 2 3 . t  




- 6 . 2  
9 .2  










84 .6  
68 .6  










9 . 2  257.2 
7 . 1  342.4 
3.1 133.6 




1 .191  
.167 126.0 
.171 186.0 




. S O 8  354.6 
12.44 10.09 
.e44 116.9 






18.9 2 5 9 . 1  
1.2 2 0 5 . 5  
4 .8  340.3 
5 . 5  148 .0  
-17.4 91.4D 
- 1 . 5  216.9 
5 . 3  Q41.5 
2 .6  153.3 
-11 .7  9 3 . 9 0  
.668 1.9 
1.362 1.9 
.E81 - 8 . 0  
13.8 261.9 
.220  121.3 
,185 1 8 5 . 7  
.437 S.6 
11.19 0 .91  
15 .0  
-6.0 
8 . 5  
4.99 
- .9  1.088 101.4 . e l 7  1.262 302.9 5A5.4 ,912 1,612' 0 8 . D  .672 2 .1  -3 .7  227.5 
-1.0 -600 101.1 .416 1.432 193.9 300.0 ,616A 1.6400 7 2 . 3  1 .366 2.0 5.9 342.4 
3 .2  1.223 110 .1  ,362 ,799 262.5 507.9 ,509 1.088A 1 0 5 . 5  -864 -3.1 - . 1  156 .6  
e . e r  5 . 7 0  3.92 13.80 w i l e  70.9 39.0 21.1  ,315 5 . 4 5 5  10.1 263.0 - 1 . 0  0 6 . m  
* 1 oe 
.457 
.e70 
1 .402  
6-9500 4-9900 ,198 126.8 13 .7  -1 .0  1.092 100.0 .266 1.271 309.1 542 .0  .932 1.609 89 .3  -610 2.3 - 5 . 1  t36.1 * 1 0 5  
4-9900 5- 5 5 . 3  . 181  104.3 -5 .9  -1.1 .606 101.2 .446 1.142 194 .1  305.0 .632A 1.6510 73.0 1.369 2 . 0  6.5  343.0 . 4 l l  
5- 5 5 . S  9- 190 -411  7.2 1.7 2.7 1.216 109.6 .342 .181 262.4 5 1 4 . 0  .518 1 . 0 5 7 A  102.2 . O S 0  -3.0 -?.a4 158.3 *e?j* 
10 .81  8 - 4 0  4.60 2.32 5.74 3 ,82  13.15 2/1/2 62.2 46.4 Z4.0 .356 4.809 7.8 265.4 -2 .8  9 8 . I D  1 . 5 5 6  
4-9600 4-9900 ,178 130.4 11.1 -1.1 1 .091  9 0 . 1  .258 1.219 315.6 538.8 .949 1.609A 90.4 -680 2.5 - 5 . 7  2 4 3 . 2  * 1 * 0  
4-9900 5- 57.2 -176  183.2 - 6 . 0  -1.2 .611 101.4 .439 1.149 195.3 308.5 .644A 1.6530 74.9 1.371 t . 1  7.0 341.3 - 3 9 1  
5- 57.L 9- 200 -391  10.1 0 . 6  2.2 1.210 108.7 .327 .779 262.2 520.6 , 5 2 4  1.034A 98 .9  ,839 - 3 . 0  - 3 . 8  111.6 ~ 2 0 6  
10.54 8 - 1 4  4.39 2.40 5.82 3 . 1 5  12.61 2/1/2 55.4 56.2 26.5 ,393 4.35s 7.0 266.6 . 9  100.00 1.319 
4-9610 4-0900 ,160 132.5 7 . 1  -1.4 1.101 91.3 .E51 1.281 322.4 135.9 .964 l .6 lOA 91.4 ,683 L .9  - 5 . 2  949.0 -116 
4-9900 5- 56.3 ,176 182.5 - 0 . 0  -1.3 .613 101.4 .435 1.113 195.8 310.7 .651A 1.6S50 15.6 1.312 2 .1  1.3 $43.5 -379  
5- 56.3 5- E l 0  ,379 12.1 5.2 1.7 1.206 108.2 .318 .713 261.8 528.1 .527  1.0191 95.4 -831 - 3 . 0  -3 .9  153 .1  , 1 8 3  
10.37 7.07 4.16 2.50 5.92 3.71 12.35 2/1/2 50.3 69.3 28.5 .419 4.003 7.8 t 6 7 . 3  1.1 101.10 1.2BS 
4-9630 S-9900 ,140  120.6 -8.8 -3.2 1.110 94.4 .242 1.300 337.3 531.1 .965 1.615A 9 2 . 8  -089  4 .0  2 . 4  256.7 
4-9900 5- 5 7 . 1  ,118 163.3 - 6 . 0  -1.2 .611 101.3 .440 1.140 19S.2 308.3 .644A 1.6530 74.8 1.310 2.1 7 . 0  343.3 *39E 
I- 57.1 3- 230 a392 1 1 . 5  2.0 . 7  1.200 109.0 .329 ,765 258.0 546.4 .513 1.016 8 6 . 9  .a17 -3.1 2.3 136.0 a107 0 























1 .550  
4-9910 .275 111.6 
I- 48.0 . e l 0  180.1 
I- 160 .510  351.5 
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28 .6  .401 4 .048  1 0 . 0  C60.7 
,612A 1 . 6 4 9  72 .0  1.365 2 . 2  
,475 1 .034  8 1 . 4  ,606  - 2 . 9  
25.0 .303 4 . 6 1 7  $ 1 . 5  L56.0 
,922  s . 6 9 9 ~  9 0 . 7  . 6 r i  3 . 8  
__.- M Y  1995) 
- 1 . 6  
- 1 . 2  
2 . 2  
-1 .e 
- 1 . 3  
1 . 7  
2 . 9 4  
- 2 . 7  
- .8  
.8 
8.48  
2 . 1 3  
-- 
1.091 103.4 
.sa5 8 9 . 1  
i.200 108.7  
6 .34  3 . 5 2  
1 .103  i 0 1 . 2  
. I 7 4  88.3 
1.193 111.7  
6 . 8 6  3 .81  
- MARS A R R I  
4-9540 4-9660 ,320  9 6 . 3  1 9 . 2  - 1 . 8  1 . 0 7 s  107.1 ,338  1.230 282.2 514.6 a814 1 .645  8 7 . 7  ,637 i.5 
4-9800 9- 5 0 . 8  .174 19S.6 - 1 0 . 2  - . O  .578 9 0 . 7  ,453 1 .131  180 .8  301.2 .619A 1.8420 7 2 . 6  1 . 3 6 5  2 . 2  
5- 80 .1  I- 160 .453 359 .6  0 . 2  3.1 1.217 110.6  ,358 ,188 260.9  911.0 ,506 1.071A 1 0 4 . 2  -615 - 2 . 0  
10 .93  10 .44  8.16 L.40 5 .91  3.68 13.54  2 /1 /2  83.6 4 2 . 4  e 2 . 1  .320 5 . 2 2 1  8.6 L59.O 
4 - 9 5 ~ 0  4-9860 . e94  103.2 10.2 - 1 . 3  1.019 ios.7 ,322 1 .242  287.3  140 .1  .84s  1 .642  8 9 . 9  1 . 7  - 1 . 7  209.0 . i t 4  
4-9860 3- 52 .3  .169 194 .6  -10.5 - 1 . 1  . $ e 3  9 1 . 0  .444 1 .138  181.3 505.1 ,6331 1.6420 7 3 . 9  1.367 2 . 3  7 . 5  338.e ,410  
5- 5 2 . 3  9- 100 .410 3 . 1  7 . 5  2 . 7  1 . 2 1 0  109 .6  , 5 4 1  .719 260.8 117.2  ,514 1.044A 1 0 0 . 9  .e42  - 2 . 8  - . 4  1 5 4 . t  ,228 
12.31  9 . 8 3  6 . 2 7  2 . 4 8  5 .90  3.57 12 .96  2 /1 /2  70.6 SO.8  2 4 . 7  .358 4.679 7 . 6  260 .6  - . O  96.30  1.316 
1.084 104.4  ,310  1 .236  292.4 
5 .98  3 . 4 9  1 2 . 5 s  2 /1 /2  59 .4  
. see  9 1 . 2  .437 1 .145  m . 6  
1 .205  108 .9  .328 ,712 ~ 6 0 . 5  
e . 0  196.4 . 1 1 5  
6 . 7  337.4 ,433  
1 . 6  15S.4 .e61 
- I . *  96 .40  1 . 3 1 3  
4-PI00 
4-9860 
5- 53 .0  
4-9860 .e72  109.8 
5- J 3 . 9  ,166 193 .9  
s- 2ao ,393  5 . 7  
11 .91  9 .35  
1 6 . 7  
-10.8 
6 . 4  
5 . 8 6  
- 1 . 4  
- 1 . 2  
2 . 2  
2 . 5 6  
535 .7  
307 .9  
524 .1  




26 .9  ,589 
9 1 . 8  
74 .8  
9 7 . 5  
4 . 2 9 9  
93 .7  
7 s . 3  
9 3 . 8  
4 . 0 7 5  
.650 2.0  
1.369 2 . 4  
.e32 -2 .8  
8 .2  261 .6  
- 4 . 1  220.1 . i i 9  
- 1 . 3  i s2 .e  . i s 8  
6 . 1  338.7 .393  
3 . 5  99.70  1.282 
- 6 . 3  2 2 9 . 2  , 1 2 7  
8 . 4  338.9 ,385 
- . 6  146 .7  .I10 
6 . 7  100.40 1 .246  
- 6 . 8  242 .4  ,149  
6 . 9  5 3 7 . 1  .427 
6 . 2  124.9 .210 
1 1 . 0  9 8 . 6 0  1 . 1 3 4  
4-9110 
4-9eoo 
5- 54.7  
4-9190 
4-9860 




I- 5 0 . 7  
5 -  230 
I- 54.1  
,292  1 1 8 . 0  
.164 193 .1  
3 8 1  7 . 3  
11 .68  6 . 9 7  
.216 126 .3  
-427  5 . 3  
11 .73  6 . 6 0  
. i n  195.3 
1 4 . 6  
-11 .0  
5 . 1  
5 .51  
7 . 6  
- 1 0 . 2  
2.0 
4 . 9 6  
- 1 . 8  
-1 .3  
1 . 7  
2 .71  
- 2 . 2  
- 1 . 0  
.e 
3.13  
1 .089 .103 .1  
- 5 8 7  9 1 . 3  
1 .202  108 .6  
6 . 1 2  3 .46  
1 .100  100 .8  
,579 9 0 . 8  
1 .195  110.7 
6 . 5 4  3.65 
- M A R 3  ARR1 
1.074 107.3  
.180 .93.1 
1 .218  110.6 
5 .92  3 .66  
,3130 1.269 297.6 
.434 1.149 181.7 
,322  ,767 259.9 
12.31 2/1/2 10 .4  
.287 1 .298  308.4 
, 4 5 0  1.133 181.0 
, 356  ,757 253 .0  
12.84 2 /1 /2  38.5 
VAL DATE L: 244987 
,339 1.228 281.7 
.452 1 .128  183.7 
.3S9 .791 261 .4  
13.61 2 /1 /2  9 2 . 3  
531.3 
509 .4  





2 8 . 4  ,401 
-925 1.67iA 
-623A 1.6420 
26 .0  .330 
JUN 1995) -- 
,811 1 .844  
,618A 1.6380 
a507 1.075A 
2 1 . 1  . S i 9  
.488 1 . 0 2 1  
.656 2 . 3  
1 .369  2 . 4  
-824 - 2 . 9  
9 . 7  2 6 2 . 3  
,669 3 . 2  
1 ,366  2 . 3  
.e09 - 3 . 0  
1 1 . 9  2 9 9 . 6  
522 .9  
302 .2  
552 .6  
119 .2  
9 6 . 6  
1 2 . 9  
8 3 . 2  
4 .441  
0 1 1  
548.6  
300 .8  
510.2 
4 l . J  
4-9540 
4-9670 




.322 9 6 . 6  
.173 193 .9  
.431 . 7  
12 .96  10 .46  
- 1 . 2  
, - . 9  
3 .1  
2 . 5 0  
.640 1 . 5  
1 .369  2 . 2  
.857 - 2 . 8  
8 . 9  260.4 
1 9 . 6  
- 9 . 5  
8 . 3  
6.80 
8 5 . 7  
72 .5  
104 .6  
5 .323  
3 . 6  1 9 2 , s  . l l O  
6 . 5  338 .9  .434 
1 . 1  1 5 4 . 3  -265 
- 4 . 6  96.30 1 .378  
4-9550 4-9670 ,294 103 .4  1 8 . 7  - 1 . 2  1 .078  105 .1  ,521 1.239 286.9 144 .3  -841 1.637 8 8 . 0  ,646 1 . 7  - . I  205 .3  . i l l  
4-9010 8- 93 .1  . l e 8  192 .8  - 9 . 6  - 1 . 1  ,586 9 3 . 3  ,443 1,139 184 .2  301.8 ~ 6 3 2 A  1.6390 73 .6  1.367 2.3 7 . 2  339.1 , 4 1 0  
12.23  9 . 8 1  6 . 2 6  2 . 4 2  5 . 8 4  3 . 5 1  13.01 21112 79.1 49 .6  2 4 . 3  .357 4 .745  7 . 6  262 .0  - . I  9 6 . 2 0  1.331 
5- sa . ;  5 -  190 , 4 1 0  4 . 2  1 .5  2 . 1  1 . 2 1 ~  109.6  . s 4 i  . m i  ~ 6 1 . 2  s i 6 . s  . s i 5  1 . 0 4 1 ~  101.3 .a45 - 2 . 0  - 1 . 0  255 .3  ,229 
4-9560 4-9010 ,270 110.0  1 1 . 3  - 1 . 2  1.082 104.J .307 1.2S1 292.2  140 .0  .a67 1 . 6 5 5  9 0 . 0  .652 1 . 9  - 3 . 2  217 .1  . I 1 2  
7 . 8  340.1 . s 9 3  
- 2 . 0  1 9 3 . 8  . z o o  
2 . 9  9 9 . 1 ~  1 . 3 0 3  
- 5 . 4  2 2 7 . 1  . i i n  
8 . 2  3 4 0 . 3  . 3 8 3  
- 1 . 6  146 .8  . l 8 l  
6 . 2  100.80 1.267 
- 6 . 6  241 .9  . 1 3 5  
7 . 1  339 .6  ..(I5 
81.1  97.60  1 .164  
1.) 2 0 1 . 3  .s10 
7 . 0  341 .0  .110 
- 1 . 5  1 5 6 . 4  .E32 
- 1 . 7  P13.5 .IO@ 
82.3 99.80  P.318 
6 . 5  i2e.e .en@ 
- 1 . 4  9 6 . e ~  1.354 
- 2 . 7  1 ~ 3 . 1  .en* 
4-9070 5-  54.0  .16S 1 9 2 . 9  - 1 0 . 0  -1  2 , 5 8 9  93.5 .437 1.141 1 8 4 . 6  307.9 .643A 1.6390 74.8 1 .368  2 . 3  
I- 51.8 5- 200 ,395 0 . 9  8.1  2:2'1 .207  108 .8  .328 .771 261.0 523.2 . 5 2 O  1.0281, 9 7 . 9  . E 3 4  - 2 . 9  
1 1 - 7 1  9 . 2 9  5 .62  2.44 5 . 8 6  3 . 4 1  12 .58  2/11) 67 .0  6 0 . 3  2 6 . 6  .390 4.341 7 .9  2 6 3 . 2  
4-9110 4-9610 .e48 1 1 6 . 1  1 5 . 4  -1.1 1.087 1 0 3 . 0  ,296 1.263 297.6  5 3 5 . 8  ,890  1.637A 9 1 . 8  ,617 2 . 2  
4-9810 9- 5 3 . 8  ,163 191.5 - 1 0 . 2  - 1 . 3  ,591 93 .6  , 4 3 3  1.144 184 .8  3 0 9 . 1  -6481 1.6390 75.3 1 .369  2 . 4  
5- 9 9 . 8  5- 210 - 3 8 3  8 . 6  5.1 1.V 1.203 108.5 .321 .169 260.5 530 .8  -522 I . 0 1 J A  9 4 . 3  -826  - 2 . 9  
11 .41  6 . 8 8  5 .44  2 . 5 3  5.95 3 . 4 3  12 .32  21112 5 7 . 0  74.7 2 8 . 3  .409 4 .095  9 . 3  263.8 
4-OSBO 4-9070 . z i o  126.3 9 . 5  - 1 . 8  1.097 i 0 0 . 5  .280 1.289 308.7 5.27.8 ,928 1 . 6 4 9 ~  9 1 . 1  .e69  2 . 9  
4-9670 5- 52.r .169 1 9 3 . 0  - 9 . 7  - 1 . 1  ,585 9 3 . 3  .445 1.134 184.1 304.1 a630A 1.6380 r 3 . 6  1 .366  2 . 2  
1- si!.? L1- 830 .415 5 . 9  2 . 0  . 7  1 .196  110.1 .346 .759 256.3 550.7 .496 1.023 8 4 . 4  .611 - S . O  
11.21  6 . 4 1  4 . 8 5  2.86  6 . 2 7  5.57 12.67 2 /1 /2  4 3 . 2  115.1 2 6 . 7  .350 4 . 3 2 6  12.0 281.8  
WARS ARRIVAL DATE 3 2449880 (11 JUN 1991) - -  --- -----__-  
4-9350 4-9680 .295 103 .6  1 9 . 1  - 1 . 0  1.077 1OS.8 .322 1.237 286.5 548.4 .a39 1 .63s  8 6 . 1  -649 1 . 7  
. l e 9  190.4 - 8 . 6  - 1 . 1  .J90 9 5 . 8  .a43 1.133 187.4 30A.7 .632A 1.6380 73 .6  11.367 2 . 2  
3" 5 9 . 9  5- '190 .410 5-23 7 . 6  2 . 1  1.215 109 .6  ,341 . I 8 3  261 .6  3 1 8 . 9  .516 1 . Q S l A  101.6  . 8 d P  - 2 . 9  
I 2 . 2 6  9 . 8 6  6 . 2 9  e . 4 1  5.82 3.57 13.06 2 / L / Z  87 .8  4 8 . 4  24.1 .35? 4.793 7 . 6  263.3 
4-9560 4-9860 .289 1 1 0 . 2  11 .9  - 1 . 1  1.081 104.3  .309 1.248 291.9 5 4 4 . 3  a861 1.629 88.1 a 6 5 5  1.e 
4-8880 9- 95.P ,166 189.4 - 8 . 9  -S.2 .I194 9 6 . 0  ,417 l . l l 1  187.8 307.9 .643A 1.6390 74.8 1 .368  2 . 2  
9- 5 5 . 9  5- 200 8 -392 0 .0  8 . 5  2 . 2  1 .208  108.8 .327 . ? Y E  261.4 522.5 .522 1 .0301 9 8 . 2  ,836  - 2 . 9  
11-60  9 . 3 0  9.80 2.36  9 .78  3.50 12.61 2/1/2 73.4 58 .8  26.9 .391 4 . 3 4 9  7 . 6  914 .4  
4-9370 4-9880 .E45 116.3 1 6 . 1  - ¶ . e  t .086 iO2.9 ,292 1.259 297.3 940.1 .E91 l . 6 2 7  8 9 . 9  .%BO 2 . a  -4 .2  P2d.S -110 
3 4 1 . 6  . 3 8 E  4-8880 I- 5 6 . 7  A 6 4  $68. - 9 . 1  - 1 . 3  .S96 9 6 . 1  . 4 J 3  1.144 188.1 309.8 .e491 1.6390 7 
9- 56.7  9- e l 0  .382 9 .  1 . 7  P.204 108.d .a20 .IT0 260.9 929.8 . I 2 4  i.Ol6A 9 
.40 B.82 9.46 i 2 . 1 3  2 /1 /2  64 .9  7 2 . 7  28.2 . a i 3  4.  
4-9990 4-0660 - 2 0 s  126.4 1 1 . 1  - 1 . 5  1.099 iOO.3 . e74  1 .281  300.0 532. 
4-0880 5- 14.4  .168 190 .2  -0 .8  -1.1 .E191 99 .0  .a41 1.137 187 .5  305. .63SA 1 .6360 74 .2  1 - 9 6 ?  e .& 
3- 1 4 . 4  9- E30 , 401  8 . 0  2 . 0  . I  t.198 109.1  .339 .?E1 257.3 949. .so3 1.020 0 3 . 4  . a i s  -3 .1  
.930 I.632A 9 2 . e  ,670  
10.94 8 . 5 1  4 . 7 6  2 . 6 3  5.03 3.99 2e.s~ e/i /e 48.6 1 i e . s  e7.3 .sw 4 . ~ 3 9  11.0 
4 ~ 9 6 9 0  (21 dUN 1999) - 
Y . l  341 .1  .401  
9 . 0  131 .0  . l ee  
30.9 98.40 L . 1 8 B  
4-9350 4-9890 .e98  104 .2  1 9 . 6  - . 0  1 . 0 7 l  106 .0  .324 8 .236  Z(S.6 55e.3 -836 I .036  84.L -094 1 . 1  
4 . I  .L?J 101.5 - 7 . 8  - 1 . I  ,597 9 6 . 4  .44 , 837  190.9 804.7 .68LA 1.64tO 78.8 1.3OI 
0 .41% 6.1 7 . 6  L.7. 1.214 100.6  .34 ,765 L62.0.514.7 .517 l.Oti4A 101.0  ,840 - 
1C.44 9 . 9 9  0.84 8 . 4 4  5.86 3.03 13.1 /I/L 90.4  4 7 . 4  24 .0  .39? 4.(11? 7.0 L(1 
8TOPOVER TIME I 0 DAY8 HISS10N DURAl IC lN  5 040 C A Y S  
MARS A R R I V A L  DATE 2449090 
21 JUN 1995 
I 1 V 1 PSI  1 ECCEN SHA THE11 THE12 PERIH APHEL P S I  2 V 2 I 1 DECLZ R A 2  S P E C 0 2  
1 S Y 3 P S I  3 ECCEN SHA THE13 THETI PERlH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEED4 
I 5 V 5 PSI  5 ECCEN SHA THE15 THE16 PERIH APHEL PSI  0 V 0 I 0 DECL0 R A O  SPEED0 
O V A  EVA DVO EVR TYPE SUN A SUN R KAPPA - A  E INC . RAP DECLP E T A  P E R K  
-.9 1.081 104.3 .305 1.246 291.1 548.5 ,865 1.626 86.3 .6S8 1.8 - . 2  209.5 -106 
-1.2 .601 98.6 -437 1.143 191.4 308.1 .643A 1.6430 74.8 1.369 2.2 7.3 542.5 ,392 
1995 INBOUNO SWINGOY 
2.2 1.2~9 108.8 .327 .778 261.8 521.4 . 523  1.032~ 98.6 . 038  -3.0 -3.3 1 0 0 . 4  . 2 0 4  
2.33 5 . 1 5  3 . 5 0  12.64 21112 84.1 5 1 . 5  20.4 ,392 4.370 7.3 ~ 6 5 . 8  1.6 99.9~ 1.324 
-1.3 .604 98.7 .433 1.147 191.7 3 i o . i  , 6 3 0 ~  1.6440 75.5 1.370 2.2 7.0 3 4 2 . 6  . S ~ Q  
2-32 1.74 3.54 12.34 2/1/2 72.6 10.9 28.3 ,416 4.095 8 . 3  266.3 5 . 0  100.90 1.280 
-1.0 1.085 102.9 .e91 1.255 297.2 544.0 ,890 1.020 08.1 ,003  2.0 -2.9 220 .8  . 1 0 S  
1.7 1.205 108.3 .319 ,772  261.4 528.9 ,526 1.018A 95.1 .E29 -3.0 -3.2 152.2 ,182 
.- 
LAUNCH A R R I V E  SPEED1 
DEPART SWNCBY SPEEC3 
OWNGBY RETURN OPEED5 
PROP 
R A 1  DECLl 
R A 3  OECL3 
R A 5  OECL5 
AER6 DVL 
4-9560 4-9890 .269 
4-0890 5-  50 .4  ,110  
i i ; r 3  
a- 5 9 . 4  5- ea0 .392 









8.31  4.70 
9.40 5.81 









9.00 5 . 6 5  
1-95ro 4-0890 ,244 
4-9090 5- 5 1 . 5  . i 6 8  
5- i r . 5  5- 210 .son 
4-9~90 4-9890 ,201 
4-9890 s- 5 5 . 8  ,111 
11.24 
I -  51.0 5- 230 -398 
S O . ? ?  - - . --_I 
4-9150 4-9900 .so3 
iz.rr 
I- 17.c (I- 200 ,391 
4-9900 5- 50 .3  .ire 
4-9900 5- 55.3 .181 
5- 55.3 s- 190 .411 
4-9360 4-99110 ,272 
4-9900 5- 51 .2  , 178  
11.95 
4-9110 4-9900 .244 
I- 58.3 5- 210 *379 
11.31 
-1.2 1.094 100.1 ,270 1.275 309.1 5 5 7 . 3  .s32 1.619~ 91.0 ,673 2.4 -5.9 238 .8  , 1 1 3  
-1.2 .600 98.5 .440 1.141 191.2 306.9 .639A 1.6430 74.5 1.368 2 . 1  1 . 1  342.4 ,398 
2.40 5.87 3.81 1 2 . 4 7  2/1/2 5 5 . 0  109.1 27.9 .379 4.155 11.6 205 .3  10.8 99.10 1.101 
.1 1.199 109.3 .334 .763 218.1 547.6 . I 0 8  1.018 86.2 .El¶ -3.1 3 . 7  133.0 a192 0 
- -  MARS ARRIVAL OATE t 2449900 I 1 JUL 1999) . . -  - 
-.e 1.077 106.3 .a28 1.235 285.0 556.2 ,831 1.640 82.4 ,659 1.7 4 . 0  1~4.0 .is7 
-1.1 ,606 101.2 .446 1.142 194.1 305.0 .632A 1.6510 73.8 1.369 2.0 0 , I  343.0 -411 
2.7 1.216 109.6 .342 .787 262.4 514.0 .518 1 . 0 5 7 A  102.2 , 850  -3.0 -2.4 118.3 -230 
2.52 3.94 3.82 13.15 2/1/2 104.6 46.4 24.0 .350 4.809 7.8 205.4 -2.8 98.30 1.356 
- . 8  1.080 104.5 ,301 1.244 290.9 512.1 .e62 1,626 84.6 .003 1.8 1 . 2  20¶.5  . l a 7  
2.2 1.210 108.1 .327 ,779 262.2 520.6 .524 1.0341 98.9 ,639 -3.0 -3.8 111.0 .e00 
2.35 5 . 7 7  3 . 7 5  12.67 2/1/2 92.9 56.2 26.5 ,393 4.355 7.0 206.6 - 9  100.0D 1.310 
-1.2 ,611 ioi.4 -439 1.i49 195.3 300.5 .CWA 1.6530 14.9 1.371 2 .1  1 .0  343.3 .391 
116.9 17.6 -.8 1.084 102.9 ,290 1.253 296.9 548.9 .E89 1.611 86.4 .660 1.9 - 1 . 5  219.9 e 1 0 2  
182.5 - 0 . 0  -1 .3  .613 101.4 .435 1 . 1 5 3  19S.6 310.7 .65lA 1.6550 75.6 1.372 2.1 7.3 343 .5  -579 
12.1 5.2 i.r 1.206 108.2 ,318 .r73 26i.8 528.1 . g z 7  i.019~ 95.4 ,031 -3.0 -3.9 1 5 3 . 1  ~ 1 8 3  
9.09 1 . 5 8  2.27 5.69 3.71 ie .31~ 2/1/2 81.3 69.3 20.5 ,419 4.063 7 . 8  ee7.s 4.3 ioi.10 1.ees 
-1.0 1.092 100.0 .266 1.271 309.1 542.0 .932 1.609 89.3 .670 P.3 - 5 . 1  236.1 a 1 0 5  
-1.2 ,611 101.3 ,440 1.148 195.2 308.3 .644A 1.6530 74.8 1.370 2.1 1.0  343.3 a392 
2.32 5.74 3.75 12.40 2 / 5 / 2  62.2 106.9 28.5 ,391 4.063 11.1 eS6.6 10.0 99.70 1.198 
.7 1.200 109.0 ,329 .765 258.8 546.4 . 513  1.016 86.9 .a17 -3 .1 2 . 5  135.9 - 1 8 1  * 
4-9590 
4-9900 
5- 57.1  
4-9900 








1 1 . 5 5  . i 18 
.192 
, 4  76 






12 .35  
$ 2 4 0  
* 186 

















5- 4 0 . 9  
5- 240 
4-9900 








3 .5  .3 
8.41 4 . 3 9  






13.0 5 . 3  
9.39 5.41 
127.2 1 4 . 8  
179.7 -4.2 
12.9 2.0 
8 - 6 5  4 .64  
im.2 -4.2 
1.279 313.6 538.8 
.751 243.9 566.6 
2/1/2 55.4 140.5 
1.279 315.6 538.8 
1.118 192.8 294.5 
.158 252.0 560.5 
2/1/2 55.4 131.8 
ATE 2 2449910 (11 J 
1.243 290.2 556.5 
1.159 199.6 309.1 
,781 262.6 519.9 
2/1/2 101.4 55.1 
1.211 296.3 553.1 
1.183 199.9 311.5 
-771 262.2 527.3 
2/1/2 90.2 67.8 
1.267 309.0 540.5 
1.160 199.7 309.8 
,706  259.5 545.2 
2 / i / 2  10.2 104.0 




12.2 86 .2L  
-5.7 243.2 
5.2 341.3 




- 4 . 3  158.5 
- . 3  212.8 
7.0 344 .0  
- 4 . 0  155.1 
3.5 101.50 
-4.2 e32 .7  
0 .0 343.9 
_. - - .. - 
- 2  100.30 
1.4 13~1.0 
0 . 4  i00 .40  
.110 
.598 
, 5 8 5  
.900 
.110 
. 4  70 
. e 7 3  
i .08¶ 




1.298 . IO2 
- 3 7 0  
.185 
1.263 
~ 1 0 0  
.5a7 
.103 
1 .185  
.949 1.609A 90.4 ,680 2.5 
.508A 1.5340 63.9 1 .348  1 . Q  
.a84 1.117 68.8 .800 -3 .3  
16.9 ,168 0 .825  12.4 2 5 4 . 7  
,949 1.6091 90.4 e680 2 . 5  
.592A 1.6450 70.3 1.362 1.9 
.458 1.057 77.6 -807 -3.3 
22.7 ,266 5.087 12.9 261.0 
IUL 1995) 
.e58 1.628 82.9 ,669 1.8 
.646A 1.672D 75.0 1.313 2 . 0  
, 5 2 5  1.036A 99.2 -84). -3.1 
26.9 .394 4.297 6.8 261.4 
-1.1 1.097 98.7 .258 
.2 1.190 119.2 ,489 
2.40 5.82 4.?6 15.96 
-1.1 1.097 98.7 .258 
. I  1.195 113.2 .395 
2.40 5 .82  4.08 13.74 
MARS ARRlVAL D 
- . 3  .557  ioo.4 
-.a .wi 1m.s .4ri 
4-9500 
4-9910 






5- 8 8 . L  
4-9910 
5- 57.0 
I -  200 
-.6 1.080 104.7 .310 
- 1 . Z  .623 104.3 .443 
2.2 1.212 108.7 .327 





5- 3 0 . L  
5- 230 
-.I 1.084 103.0 ,291 
-1.3 ,626 104.3 ,439 
1.7 1.207 ine.2 .sir 
2.27 5.69 3198 12.31 
. 7  i.zoi 108.8 ,325 
- . 8  1.091 100.0 ,264 
-1.2 .024 104.j ,442 
2.23 5.61 4.01 12.35 
,887 1.616 04.7 -673  1.9 
,653A 1,6740 7 5 . 7  1.375 8.0 
,529 1.02lA 95.0 .832 -3.1 
29.0 .*e1 3.999 7.3 e8a. i  
,932 1.602 8 7 . 7  .080 2.1 
,048A 1.672D 71.2 1.374 2.0 
. 5 1 1  1.015 87.5 ,810 -3.1 
29.3 .do1 3.952 10.1 2 0 7 . 7  
4-9600 4-9910 .175 130.8 12.1 -.9 1.090 98.6 ,255 1.275 315 .1  543.1 .950 1.000 88.0 ,684 2.3 -5.2 240.4 .lo2 
4-9910 5- 5 2 . 9  ,198 163.0 - 4 . 4  -1.0 ,010 104.1 ,463 1.137 197.7 299.4 .6llA 1.0640 71.8 1.307 1.9 8 . 5  342.9 .440 
5- 52 .9  5- 240 .440 7.2 .3 . l  1.197 111.6 ,373 .760 254.3 158.0 ,477 1.044 79.9 .010 -3.3 8 . 2  125.9 .e40 
10.88 8 . 5 0  4 . 3 1  e . e r  5.09 4.22 13.29 eiiiz 62.6 ie7.s 24.1 . m a  4.069 i e . 0  ~14.4 it.2 95.~0 1.099 









. 3 8 3  
.160 
. l  54 
. 1 5 1  
, 3 1 1  
. ~ 9  r 
4-9500 4-9920 
4-9920 5- 58.5 
I- 5 0 . 5  5- 200 
4-9370 4-9020 
4-9920 5- 59.8 
Y- 89.0 ¶-  210 
4-8590 4-99m 
4-8920 5-  58.3 
5-  19.1 5- 230 
4-9600 4-9920 
4-9920 5- 55.D 
5-  5 5 . 0  5- 240 
. e80  112.3 2 0 . 0  - A  1.080 103.0 ,314 1.243 m9.3 560.3 .e53 
.207 176.8 -2.5 -1.2 ,640 107.3 ,448 1.175 204.3 310.2 .648A 
.391 11.9 6.7 2.3 1.213 108.7 . 327  .782 262.9 519.2 ,526 
12.95 10.44 0.01 2 .51  5.93 4.43 12.73 2 / 1 / 2  109.2 54.0 2 7 . 0  
,633 0i.e 
.702D 75.1 
, 0361  99.5 
-394  4.194 
.07I 1 . 0  3.0 198.7 
,378  1.9 0.4 344.1 
,845 -3.1 -4.6 159.8 
0 . 1  L08 .1  - . 0  100.7D 
,249 118.0 10.0  -.I 1.083 103.2 ,293 9.250 295.6 
.205 116.1 -2.5 -1.3 , 6 4 3  107.3 ,444 1.180 204.8 
,377 14.0 5 . 3  1.1 1.208 108.1 ,317 ,776 262.5 
i 2 . 1 6  9.84 1 . 4 6  2.31 5 . ? 3  4 . 3 9  12.30 2 / 1 / 2  98.8 
557.2 .884 
3 1 2 . 1  .656A 
526.5 , 5 3 0  
60.3 29.8 




. 6 r s  1.0 .I 208.9 
,379 1.9 6.7 344.1 
.03S -3.1 -5.2 1.56.4 
0 . 8  268.8 2 .8  102.0D 
.196 127.7 15 .0  - . 6  1.091 100.0 ,263 1.265 308.7 551.0 ,932 
. 2 0 0  1 1 6 . 4  - 2 , s  -1.3 .04l 107.3 .446 1 .170  204.6 311.6 .653A 
- 3 8 5  14.3 2.0 . I  1.202 108.0 ,322 .767 260.1 544.2 . 520  
,598  86.1 
.704D 75.6 
.014 8 8 . 0  
.685 2.0 -3.2 228.1 
-378 1.9 0.0 344.1 
. e20  -3.2 . 3  139.9 
1 1 . 2 3  9.05 4 . 6 4  2.18 5.60 4.41 12.31 2 /1 /2  78.9 102.3 30.4 .410 3.811 9.7 208.0 8 .6  10l.tD 
.593 87.3 .688 2.2 -4.5 230.9 
. W ~ D  72.8 . 3 r 3  1 . 8  5 .0  343.7 
.a37 8 1 . 3  . a i 3  - 3 . 3  0 . r i z a . 5  . z 3 i  
.323 4.302 11.9 260.1 11.5 98.00 1 A 8 e  
. 1 7 4  131.2 14.1 - . 6  1.095 98.5 .253 1.272 315.5 5 4 8 . 2  -950  
- 2 1 2  178.9 - 2 . T  -1.0 ,630 107.3 .462 1.159 202.8 303 .1  .624A 
, 431  9.1 .3 , i  1.199 111.0 .360 .re2 255.7 556.1 .488 
11.08 0.89 4.54 2.19 5 .01  4.56 13.04 2/1/2 70.7 124.6 26.5 
MARS ARRIVAL DATE I 244T930 ( 3 1  JUL 1995) - . - _ _  - 
4-0S70 4-9930 ~ 2 5 3  118.6 19.4 - , 3  1.083 103.5 ,297 1.250 294.1 561.1 .019 1.621 81.0 -085  1.8 1.4 205.6 - 1 1 0  
4-9930 5- 00 .5  e229 1 7 3 . 4  - . 9  -1.3 .064 110.5 , 4 5 3  1.201 210.2 314.4 .660A 1.7540 70.2 1.386 1.0 0 . 4  343.6 a 3 1 6  
5- 60.5 5- 210 . a 1 0  1 5 . 0  3 . 3  1.7 1.209 108.1 , 3 1 0  .778 262.9 5 2 5 . 7  .532 1 . 0 2 3 ~  96.4 .e35 - 3 . 1  -5 .8  i 5 r . r  . i o ?  
12.89 10.50 5.53 2.40 5.62 4.91 12.40 z/1/2 sor .0  64.9 31.0 ,420 1.730 6.4 169.2 2.0 l02 .6D 1.165 
4-ssso 4-9930 , 1 9 1  128.4 16.7 - . 4  1.090 100.1 .264 1.263 300.2 555.3 .e30 1.590 04 .1  ,091 2.0 -2.4 224.5 .095 
4-9030 5- 00.3 .229 171 .8  - 1 . D  -1.3 ,603 110.1 -454 1.205 210.0 313.8 .058A 1.?520 16-11 1.385 1.0 0 . 3  3 4 3 . 0  *3?9 
0- 00 .8  8- 280 .SI9 15 .6  9.1 .I 1,203 100.4 ,319 .109 260 .1  (143.1 .523 1.014 08.5 -021 -3.L - a 7  141.9 * I 7 7  
11.10 0.02 4 . 6 5  2.17 5.59 4.90 12.21 2/1/2 87.8 100.1 32.0 .419 3.631 0.9 e89.L 1 . 8  l02.2D S.103 
~ 1 7 4  131.9 
-234 1 7 5 . 3  
.419 11.9 
. l l . 5 0  9.49 
1.209 315.2 552.7 .949 1.589 85.8 .094 2.0 
1.189 208.6 300.7 .635A 1.1440 73.7 1.381 1.0 
,764 250.9 5 5 4 . 5  .496 1.032 81.4 .a14 -3.1 
2/1/2 7 9 . 4  121.8 28.5 .543 4.062 11.1 L67.3 
hTE = 2449940 (IO AUG 1991) -- 
1.262 307.1 359.5 .928 1.197 6 3 . 3  ,098 1.9 
I 1.247 210.2 310.8 .665A 1.0200 70.6 1,398 1 . 7  
I .770 201.3 142.0 -117 1.014 89.1 .B t I  -3.2 
1/1/2 90.7 97.8 34.Z -428 3.390 8.1 260.1 
- 3 . 6  231.9 




I -  50.7 5- 240 
4-9930 5- 5 0 . 1  
4-9¶90 4-9940 
4-9940 5- 01.4 
I- 61.4 0- 230 
4-9600 4-9940 
4-9940 5- 50.4 
I- s0.4 5- e40 
15.3 - .4  1.094 98.0 .2¶ 
-1.1 -1.1 .051  110.7 .46 
. 3  .I 1.200 110.4 .35 
4.33 2.14 1.56 5.09 i 2 . e  
MAR8 ARRlVAL 
l r . 1  - .e 1.090 i00.3 .26 
.4 -1.3 .691 113.8 .48 
2.1 .I 1.204 108.2 .31 






3.9 133.3  
a.0  100.10 
0.6 i 0 a . w  
18.4 - .e 1.094 98.7 .e52 1.268 314.7 157.1 .948 1.568 64.4 ,100 1.0 
.Z -1.2 .004 114.1 .416 1.214 211.0 310.8 .@47& 1.8910 74.6 1.39L 1.7 
.3 . l  1.201 109.8 .342 .766 298.0 553.0 .504 i.OP8 03.4 .a10 -3.3 
4.31 L.IL 3.59 1.83 ie.ri e / m  88.4 i i 9 . i  3 i . i  .sei 3.733 10.1 140.2 
281 
OUTBOUND 
4 .14  
282 
MISSION DURATlON 44D D A I S  
HARS ARRIVAL DATE S 2 4 5 D 4 3 0  
12 DEC 1996 
LAUNCH SWNGBI OPEEOi-' R A l  - - L i E C L ~ - < - l - ~ I  -PSI-l~~CCEN--SnA~-THETl THE12 PERlH -AiHEL- -Pji<-, 2 ---I 2 DECLZ RAC SPCECO 
SUNGBY ARRIVE SPEE03 RA3 DECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 RA4 SPEED' 
DEPART RETURN SPEED5 RA5 DECL5 I 5 V 5 P S I  5 ECCEN SMA THE15 THE16 PERlH APHEL PSX 6 V 6 I 6 DECL6 RA6 3PEED6 
PROP A E R O V L  DVA EVA DVD EVR TYPE SUN A-SUN RJPPP? - A  ---E--'_NC P JECLP- ETA - C E R I C  
. -_ - -_ __ MARS ARRIVAL DATE = 2450430 (12 DEC 1996) ------ 
5- 220 5- 253.D .466 7 4 . 5  19.9 1 . 5  .933 117.1 .468 ,902 229.5 266.1 ,4791 1.3240 64 .2  1.282 2 .0  4 . 2  S22.6 *SO'  
5- 253.0 5- 430 ,164 310.1 3.5 1 . 5  1.389 113.2 ,540 1.216 289.9 512.6 .559 1.8134 115 .5  ,622 A -2.9 188.9 - 3 0 2  
5- 430 5- 660 - 2 3 5  60.6 63 .3  13.1 .694 100.9 .e76 1.374 212.4 384.4 .996 1.7530 95.2 1 , 1 1 5  -13.3 -57 .1  28.0 ,294 
8'1OPOVtR TIME 2 0 D A Y S  1997 OUTBOUND SWINGBY 
- _ _  
.. --- __ -.--_._ - 
21.87 15 .04  9.94 6.83 10.21 5.10 14.12 1/2/1 37 .1  68.4 12.5 .189 9.156 175.0 239.1 -2.2 65.6L 1 .541  
_______ MARS ARRXVAL DATE E 2450440 (22  OEC 1996) - - - ---- 
5- 220 1- 253.9 -454 73.9 19.6 1 . 6  ,936 116.4 ,456 .9OT 230.6 268.5 .494A 1.3200 6S.2 1.284 2.0 4 . 2  322.8 1544 
5- 253 .9  5- 440 .544 311.0 3.8 1.6 1.382 112.4 .524 1.188 290.8 516.5 .S66 1.8lOA 111.9 ,603 - 4  -2.9 188.6 -273  
5- 440 5- 660 .216 63.4 50.0 8.1 .700 103.0 .e90 1.398 218.0 385.7 .993 1.8030 9 5 . 7  1,121 -8.7 -43.9 15.2 -237  
20.37 14.31 9 , 6 1  6.05 9.43 4.64 13.13 1 /2 /1  4 1 . 7  60.1 11.8 .203 9.713 175.5 238.8 -1.1 84.7L 2.766 
.- MARS ARRIVAL DATE = 2450450 < 1 JAN 1997) -- - - -- - -  -_- -_-_____ __
5- 210 5- 2 4 8 . 8  .375 79.8 21.4 .8 .e31 110.7 .453 .774 210.5 250.2 .423A 1.1250 63.3 1.209 2 .7  5.8 323.0 - 5 5 9  
5- 248.9 5- 450 ,560 305.7 3.4 1 . 5  1.370 113.5 .519 1.139 2S6.2 524.3 .548  1.729A 1 0 5 . 7  ,570 - 7  a9 181.7 -236 
¶-  4 5 0  5 -  650  .226 64.7 34.0 3.9 .717 106.1 . S i 1  1.451 227.2 380.9 1.000 1.9020 94.9 1.132 -4.2 -26.6 3.0 *191 
11.90 1 2 . 7 7  7.89 5.13 8 . 5 1  4 .88  12.46 1/2/1 54 .0  58.0 18.3 ,192 6.298 172.8 243.5 -4 .1  90.8D 1.016 
5- 220 5- 254.6 .445 73.4 19 .4  1 . 7  .939 115.8 .446 .911 231.4 270.5 3 0 5 A  1.3180 66.0 1.286 1 .9  4 . 3  322.0 a 5 2 9  
5- 254.6 5- 450 -529  311.7 4 . 1  1 .7  1 . 3 7 7  111.8 . 510  1.167 291.4 520.5 .571 1.762A 108.2 3 8 9  .3 -2.6 187.7 -247  
5- 4SO 5- 660 ,224 66.3 4 2 . 0  6.3 .709 105.2 .307 1.428 223.7 387.0 .989 1.8660 96.2 1 ,128  -6.4 -34.7 8.0  -22% 
J9.70 14.30 9.47 5.40 8.78 4.83 12.89 1 /2 /1  47 .0  54.2 11.2 .215 10.240 175.7 P38.6 - .O 83.9L 1.987 
__-_ - . - . - . MARS ARRIVAL DATE = 2450460 (11 JAN 1997) 
5- 210 5- 2 4 9 . 2  - 3 7 1  79.5 21.2 . 9  .834 110.4 ,447 , 7 7 7  210.8 251.1 .429A 1,1250 63.7 1.211 2.7 5 . 3  324.1 - 5 5 2  
5- 249.2 5- 460 -552  306.2 3 . 6  1.6 1.366 113.2 .512 1.126 286.3 528.1 . 5 5 0  1.702A 101.9 -560 - 6  2.0 179.2 *e18 
5- 4 6 0  5- 650 .249 67.2 31.8 3 .4  .731 108.5 3 3 4  1.497 233.0 382.4 .997 1.9960 9 5 . 6  1 .141  - 3 . 6  -23 .1  359.2 - 2 0 1  
17.95 13 .26  7.80 4.69 8.08 5.46 12.59 1/2/1 61.1 55.2 17.6 .197 6.447 173.0 243.4 -3.8 90.60 1.074 
5- 220  5- 2 5 5 . 1  a439 73.0 19.2 1 .7  -941  115.4 .439 .915 232 .1  272.0 - 5 I 3 A  1.3170 6 6 . 6  1.286 1 .9  4 .3  3 2 3 . 0  e517 
I- 2 5 5 . 1  5- 460 .517 312.3 4 . 3  1.8 1 .372  111.4 .500 i.lS0 291.9 524.4 . 5 7 5  1.726A 104.6 -577 .3  -1.9 186.1 -225  
5- 460 5- 660 .e41 6 9 . 0  37.2 5 . 0  . 7 2 l  107.5 ,328 1.466 229.3 388.2 .985 1.9470 9 6 . 9  1.136 - 5 . 1  -28.1 3 . 2  .e22 
19.45 14.58 9.32 4 .87  8.26 5.26 12.90 1/2/1 S3.2 50.0 10.7 .225 10.1.33 l T 5 . 7  238.3 .8 63.4L 2 .185  
5- 210 5-  249.4 .369 79.4 
5- 249.4 5- 470 ,549 3 0 6 . 6  
5- 410 5-  650 .276 6 9 . 7  
1 8 . 3 0  13.91 
5- 220 I- 255.4 .435 72.8 
5- 2 5 5 . 4  ¶-  470 .510 312.8 
I- 470 5- 660 .264 71.8 
19.53 1 5 . 0 7  
--__ HARS ARRIVAL DATE = 2450470 (21 JAN 1997) -
21.2 ' . 9  .835 110.3 .445 .778 211.0 251.4 .432A 1.1250 63.6 
3 . 7  1 .6  1.363 113.2 .508 1.116 286.0 532.0 ,549 1.683A 98 .1  
30.3 3.0 ,748 110.9 .362 1.557 238.7 383.8 .993 2.1210 9 6 . 3  
7 . 7 7  4.39 7.78 6 . 1 4 1 2 . 7 9 1 / 2 / 1  69.0 52.8 17.5 e199 6 . 5 7 6  
19 .1  -1.7 .942 1 1 5 . 1  .435 .917 232.5 272.9 .518A 1.3160 6 7 . 0  
4.5 1 .8  1.369 111.1 .493 1.138 292.0 528.3 .577  1.6991, 100.9 
3 4 . 1  4.2 .736 109.9 .353 1.516 234.8 389.4 .981 2.0510 97.5 
9 .23  4 .46  7.85 5.84 13.04 1 / 2 / 1  60 .2  47.0 10.3 -231 11.176 
-_- -. 
1.212 2.7 5 . 3  324.1 ,549 
. 5 5 2  .6  3 . 5  176 .0  e 2 0 5  
1.152 -3 .1  -20.3 356.0 . e l 5  
173.2 243.2 -3.5 90.60 1.111 
1.289 1 .9  4.3 323.1 . 5 1 0  
.568 . 3  - . 9  183.6 ,208 
1.145 -4 .2  -23.3 359.5 - 2 3 1  
1 7 5 . 5  238.1 1 . 5  83.OL 2.348 
5- 230 5- 268.1 ,526 68.2 1 7 . 2  -2 .6  1.080 118.3 .501 1.237 260.2 303.2 .618A 1.8570 71.8 1.394 1.0 2 .8  317.5 .466 
I- 263.1 5- 470 .466 320.2 6 . 0  2 .1  1.376 108.7 .479 1.168 299.5 523.7 .608 1.727A 104.0  ,587 - . 3  -6.0 191.7 e 2 1 7  
I- 470 4 5 -  670 .258 74.1 41 .5  6.8 .724 108.8 .345 1.476 230.6 394.7 .968 1.9850 98.7 1.139 -6 .6  -30.3 8.2 .259 
21.74 17.06 11 .39  4.68 8 . 0 7  5.67 13.50 1/2/1 50.8 4 5 . 5  4 . 1  .277 27.779 51 .1  2 3 4 . 2  - 5 0 . 7  98.00 7.429 
__ MARS ARRIVAL DATE = 2450480 (31 JAN 1991) 
I- 1 4 0  5- 
5- 305.1 5- 
I- 480 5- 
5- 150  5- 
I- 311 .5  5- 
5- 480 5- 
5- 160 ¶ -  
5- 317 .9  ¶ -  
$- 460 I- 
s- 210 5- 
5- 249.3 5- 
S -  480  5- 
I- 220 5- 
I- 2 5 5 . 6  5 -  
S- 480 5- 
5- 230 5- 
s- 263.5 5-  














, 250  
* 395 
19.8s 




249 .3  ,370 







263.5 , 5 2 2  
480 ,458 
0 7 0  ,278 
e l .  7 5  















14.  73 
7 2 . 7  
313.1 
74.3 
15. 7 1  
68 .0  
320 .6  






8 1 . 9  
-19 .3  
23 .0  
4 . 6 0  
80 .2  
- 1 4 . 6  
23 .5  
4 .43 
21.2 
3 .8  
29 .3  
7,. 79 
1 9 . 0  
4 . 6  
32.0 
B.20 









-3 .4  
. 3  
5.91 
9.5 




1 .7  
2 .7  
4 . 2 1  
-1.8 
1 .e 
3 .6  
4.16 
- 2 . 6  
2 . 1  





9.30 9 .81  
.924 88.1 
1.409 91 .3  
.832 118.4 
9.29 9.33 
. l S 7  .E62 164.0 
.439 1.202 344.5 
, 5 1 4  1.983 256.0 
14.40 2/1/1 34 .6  
.157 .S60 169.9 
.440 1.297 355.9 
.495 1.966 257.3 
13.56 2 / l / l  29 .9  
,920 89 .3  ,159 -859 176.4 
1.411 88 .4  ,443 1.302 5 .3  
.E27 117.5 .477 1.930 257.3 
9 .38  8 . 9 2  13.06 2/1/2 28.6 
.a35 110.4 ,447 . 7 7 7  210.9 
1.361 113.3 .SO7 1.109 285.3 
.769 113.3 .396 1.638 244.4 
7.60 6.94 13.07 1 l Z l l  7 7 . 5  
-943 115.0 .433 .918 232.7 
1.366 111.0 .469 1.129 291.7 
. 7 5 4  112.3 - 3 8 3  1.582 240 .3  
7 . ¶ 6  6.54 13.28 1 /2 /1  68.1 
1.080 118 .1  , 4 9 1  1.237 260.6 
1.373 108.3 ,472 1.155 299.8 
, 7 4 0  111.2 ,371 1.530 235.9 




















44 .1  
304.2 
5 2 7 . 7  
395.7 
4 1 . 4  
.727A -997  8 9 . 9  1.262 -13 .0  
.719 1.045A 109.7 .649 7 .1  
- 9 6 3 1  3.0020 79.8 1.216 -1.8 
4 8 . 5  . 7 1 7  2.435 83.5 165.1 
.723 .995 9 1 . 1  1.262 -10.9 
.726 1.868A 110.5 .656 4 . 1  
.993A 2.9380 8 3 . 6  1.212 -1.8 
56 .2  .964 2.125 60.1 162.0 
-78.2 308.1 
1 .2  220.2 
- 3 . 3  10.4 
-33.9 118.3D 
-72.7 299.2 
-6 .1 220.3 
- 5 . 9  6.9 
- 4 1 . 6  i03 .6D 
,722 .996 9 2 . 0  1.263 -10 .7  -70 .1  296.3 
.7250  1.879A 111.0 .656 3 .1  -8.5 220.3 
1.0094 2.8500 86.9 1.207 -1.6 - 9 . 0  2.4 
57.8 .972 2 . 0 6 9  80.1 155 .2  -45.4 91.00 
.43OA 1.1250 63.7 1.211 2 . 7  5 .3  324.1 
,547 1.671A 94.3 -547 - 6  5.2 1 7 2 . 1  
1 7 . 2  ,198 6 . 6 8 2  173.3 243.0 - 3 . 3  90.8D 
.gag 2.2870 9 7 . 1  i.106 - 2 . 0  - 1 8 . 2  353.a 
,5201  1.315D 6 7 . 1  1.289 1 .9  4.4 323.1 
, 5 7 7  1.6811 97 .3  ,561 .2 . 5  180.4 
,976 2.1880 98 .3  1.157 - 3 . 6  -19.8 356.7 
9 .9  9.233 11.566 1 7 I . 4  237.9 1 .9  63.OL 
-622A 1.8510 12.2 1.393 1.0 2 . 6  317.5 
,610 1.7001 100.5 -579 - . 3  - 5 . 1  189.4 
.962 2.098D 99.4 1 .149  - 5 . 1  -23.7 2 . 3  
4 . 1  .287 25.315 46.3 2 3 3 . 6  -46 .0  99.70 
-__I_--__  _  
5- 1 5 0  I- 311.7 ,192 73.1 81.6 
I- 311 .?  5- 490 ,247 327.2 -23.8 
5- 490 5- 590 ,454 68.8 2 3 . 1  
1 0 . 7 8  15.56 4 .57  
5- 16a 5- 518.1 ,178 70.4 79.8 
5- 316.1 I- 490 .245 319.7 -17.2 
5- 490 5- 600 , 4 3 3  68.8 23.7 
20.05 14.81 4.39 
MARS ARRIVAL DATE = 2450490 (10 FEB 1997) --- - __ - 
10.2 .924 88.1 .157 .860 169.9 366.4 .725 .995 91.1 1.262 -10 .7  -72.3 299.1 
- 4 . 1  1 .401 90.8 .424 1.261 357.3 513.3 .726 1.7961 107 .1  ,639 1 . 7  - 3 . 3  220.5 
. 3  .e84 121.4 -581  2.381 264.8 3 4 3 . 8  .997A 3.7640 8 4 . 1  1 . 2 4 8  - 1 . 8  -7 .2  2 . 1  
1 .22 8.60 10.99 14.07 2 /1 /1  35.5 118.8 11.0 .985 2.324 60.3 159.7 - 3 9 . 1  1 0 2 . l D  
9 .3  .920 89 .3  .159 .859 176.3 375.0 .722 .996 92 .0  1.263 - 1 D . 5  -69 .6  296.5 
- 3 . 0  1.403 87 .9  .427 1.263 7 . 0  152.8 ,7240 1.803A 107.5 , 6 4 0  3 .4  -6.7 220.1 
.6 .e73 120.3 .5$5 2.271 2 6 4 . 2  352.9 1.01lA 3.5310 8 7 . 1  1.P39 -1 .7  -9 .9  357.7 
5.24 8 .63  10.41 13.53 2 /1 /1  33.9 104.2 54.3 1.001 2.190 80.7 151.9 - 4 4 . 7  68.5L 
5- 170 5- 323.2 . l e 1  64.4 78.4 9 .4  .917 90.7 ,163 .E58 183.4 380.2 ,719 .998D 92.8 1.264 -11.1 -66.6 295.1 
9- 323.2 5- 490 ,260 314.1 -13.4 -2 .1  1.403 8 5 . 5  ,431 1.261 1 5 . 1  152.9 .7170 1.8041 107.7 .639 2 . 6  -8 .3  219.5 
5- 490 5- 610 . 4 1 5  69.3 24.3 .9 .859 119.4 .529 2.158 262.7 360.9 1.015 3.3000 90.3 1.226 - 1 . 7  -12.3 3 5 3 . 5  
19.60 14.32 4.43 5.28 8.66 9.89 13.27 2 /1 /1  33.6 90.0 56 .6  .e90 2.110 62 .1  144.8 - 4 7 . 6  78.4L 
5- 210 5- 2 4 8 . 9  a374 79.6 21.4 
5- 248.9 5- 490 .559 307.0 3.6 
S- 490 I- 650 .341 74.9 28.5 
19.91 1 5 . 7 1  7 .88 
- 8  .832 110.6 ,452  .774 210.6 250.3 .424A 1.1250 63.3 1.209 2 . r  5.2 323.9 
1.7 1.359 113.7 .SO9 1.103 284.1 539.5 A 4 1  1.665A 90.5 ,143 - 6  7.1 167.9 
2.5 .794 115.8 .438 1.752 250.0 386.3 ,984 2.5190 9 7 . 9  1.163 -2 .5  -16.4 351.0 
4 . 1 7  7.56 7.87 13.44 1/2/1 86.S 49.0 17.0 -193 6.767 171.4 242.8 -3 .2  91.4D 
5- 220 5- 2 5 5 . 5  -435 72.7 19 .0  
I- 255.5 5-  490 .509 313.4 4.6 
5 -  490 S- 660 .323 77.0 30.5 
20.58 16.19 9 . 2 2  
-1.8 .943 115 .1  .434 ,917 232.6 273.1 .119A 1.3150 67.0 1.289 1.9 4 .4  323.1 
3.2 .777 114.8 ,419 1.672 241.7 391.6 .971 2.3750 9 9 . 2  1.172 -3.1 -17.1 35.4.4 
3.99 7.38 7.37 13.61 1/2/1 76.6 42.9 9 .6  .232 11.894 17d.3 237.6 2.1 63.2L 
5- 240 5- 313.1 -404 14.9 14 .3  -3.4 1.058 111.8 .391 1.114 267.0 379.5 ,714 1.633D 9 5 . 5  1.160 .1 .6  291.6 
5- 313.1 5- 490 a244 321.6 -22.1 -3.8 1.402 90.2 .425 1.262 359.3 113.1 .726 1.798A 107.2 .640 4.4 -4.3 220.4 
5- 490 I- 660 -294 82.7 4 0 . 7  1.1 .743 112.4 .388 1.139 236.3 401.3 .941 L.1360 1Ol.L l . l S 2  -6.7 -25.2 . 7 . 0  
1.8 1.364 i i i . 2  .488 i .122 291.1 336.1 .5r5 1 . 6 6 9 ~  93.7 . 5 s 7  .L 2.0 176.6 
m . 3 6  i 5 . i ~  8 . 5 4  3.22 8.60 6 .61  14.24 i / v i  15.0  30.1 40.0 1.006 2.991 36.7 L P S . ~  54.4 i 4 4 . 3 ~  
5- 240 1- 316 .388 76.7 1 4 . 1  
5- 318 1- 490 .e45 319.8 -17.2 
B- 490 5- 860 .e94 82.7 40.7 
I 9 . 9 9  14.15 6 .14  
-3.5 1.041 111.0 . ~ i  i . t z 6  m 3 . i  383.7 .709 1.5440 96.4 i . 368  .i . I  293.5 
-3.0 1,403 88.0 4 2 7  1.263 6.6 152.8 .7240 i . 6 O Z A  1 0 7 . 1  ,640 3.9 -6 .7 220.3 
7 .1  -743 112.4 ,386 1.539 L36.3 401.3 .941 L.1360 101.2 1.152 -6 .7  -25 .9  7.0 
B.24 6.63 6 . 6 1  14.26 l / l / l  33.9 38.5 31.5 1.002 3.611 35.9 L22.3 14.6 119.90 - MARS ARRIVAL DATE = ~ 4 5 0 5 0 0  (20 FEB i s s t )  
5- 160 9- 318.2 .ill 70.7 79.7 9 .3  .920 89.3 .159 .859 176.3 3 T l . l  . l e 2  .996 92.1 1.263 -10.4 -69.4 2OI.S 
5- 500 5- 600 .497 T0.6 23.8 .6  .e31 123.1 .659 L.966 L70.8 351.1 1.013A 4.9190 6 8 . 1  1.26D -1.7 -10.6 333.5 
8- 3 i o . e  I- 500 .e44 si7.7 -20.3 -3.1 1.396 8 7 . 8  .4is 1.236 8.1 i s o . ~  .7eso 1 . 7 4 8 ~  104.1 .a21 3.9 -4.2 zi9.s 
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8TOPOVER T I M E  : 0 OAY3 1997 OUl8OUNO SUING8Y MISSION DURATION 5 4 4 0  D A Y S  
M A R S  ARRIVAL D A T E  2450500 
m FCR I Q Q ?  - - - - - - - .. __ _ _  - - -- - 
LAUNCH 8WNGDY-SPEEC1 R A l  OECLl I 1 V 1 PSI 1-ECCEN SUA THE11 THE12 PERlH APHEL PSI 2 V 2 I 2 OECLZ RAP O P E E D O  
8WNGBY ARRIVE (PEE03 R A 3  DECL3 I 3 V 3 PSX 3 ECCEN SHA THE13 THE14 PERIH APHEL PSI 4 V  4 I 4 OECL4 R A 4  SPEED6 
DEPART RETURN 3PEED5 R A 5  DECLS 1 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERlH APHEL PSI 6 V 6 I 6 OECL6 RA6 W E E 0 6  -_ . PROP AERO-DVL DVA-EVA_-DVD--E-VR ____ TYPE-SUN A SUN R3!PPA - A  E INC _RAP OECLP ETA PERIC 
5- 170 3 -  323.5 ,180 64.8 78.3 9 . 3  .917 90.6 . I 6 3  ,858 183.3 380.3 .716 .9980 92.8-1.264 - 1 1 . 0  -68.4 295.3 * e 5 8  
5- 3 2 3 . 5  5- $00 ,258 312.3 - 1 5 . 3  -2.8 1.397 8 5 . 2  .419 1.232 16.3 158.3 . I 160  1.146A 104.2 ,626 3 . 1  -6 .4 218.6 ~ 2 1 6  
20.16 15 .91  4.42 4.65 6.04 11.49 13.66 21111 39.5 66.6 54.2 ,901 2.195 62.6 142.5 -46.9 76.SL l . f l 7 t  
5- 500 5- 610 . 4 r z  11.4 24.4 .9 ,911 122.1 ,620 2.612 268.9 362.8 1.015 4.5290 91 .1  i . e s r  - 1 . 7  - 1 2 . 6  349.6 ,281  
5- 210 5- 246.5 .382 80 .3  21 .6  .8 , 821  111.1 .462 .770 210.1 248.6 . 4 1 4 A  1.1260 62 .6  1.206 2 .8  5.2 323.7 a572 
5- 248.3 S- 500 .572 306.9 3.8 1.9 1.358 l l A . 4  .S i6  1.099 282.4 543.2 .533 1.666 8 6 . 6  .541 .6 8 . 9  163.6 - 2 0 0  
5- 900  5- 630 -381  77.6 27 .9  2.3 .e26 118.4 .489 1.917 255.4 387.3 .919 2.8530 9 8 . 9  1.204 -2 .2  - 1 4 . 9  349.2 -283  
21.25 16.99 8 .04  4.26 7.63 8.95 13.91 1 / 2 / 1  95.5 47 .6  16 .8  . l e 4  6 . 6 3 8  173.5 242.5 -3.2 92.20 1.074 
5- 220 5- 215.2 a438 72.9 1 9 . 1  1.1 ,942 115.3 ,438 .916 232.3 212.3 . S l b A  1.3170 6 6 . 1  1.286 1 . 9  4 . 3  323.0 - 5 1 5  s- 2 5 5 . 2  5- 500 . 5 l S  313.6 4 . 5  1 . 6  1 ,363  ill.$ .490 1.117 290.0 539.8 .510 1.663A 9 0 . 2  , 5 5 4  .2 4 . 1  172.6 -186  
5- 100 9- 660 ,359 19.8 29.5 2 .9  .805 111.3 .464 1.799 251.0 392.5 ,965 2.6320 200.1 1.190 -2.7 - 1 5 . 0  352.6 e290 
2 1 . 5 1  17.64 9 . 3 0  3.93 1 . 3 3  8.34 14.04 1 / 2 / 1  65.4 41 .6  9.4 .227 12.181 175.4 237.6 2.0 83.7L 2 . 9 3 4  
5- 240 5- 314 .1  .401 1 5 . 3  14.3 -3.4 l.ba!l 111.6 .367 1.164 266.3 380.4 .? i s  1.6140 9 S . 6  1.378 .l .6 292 .1  ,944  
5- 314.1 5- 500 ,245 322.6 -25.7 -4.4 1.396 89 .5  ,413 1.236 1 .6  158.3 ,7260 1.746A 103 .9  - 6 2 1  4 . 9  - 1 . 4  220.1 .217 
5- 500 5- 680 .S i9  6 5 . 2  38 .1  5.6 .764 114.8 .421 1.614 241.4 402.1 .935 2.2940 102 .1  1.166 - 5 . 0  - 1 8 . 7  3.8 - 3 1 2  
L0.38 1 5 - 7 2  8 . 4 1  4 .66  6 .05  7.27 14.45 l/l/l 41.0  34.7 39.1 11.006 2.956 4 4 . 0  228.1 41.1 138.00 1.966 
5- 240 3-  318.8 ,383  71 .0  1 4 . 1  -3 .5 1.039 110.9 .367 1.119 262.8 384.4 .708 1.5300 96.5 1.366 - 1  . 7  293.9 ,249 
S- S O 0  5- 680 . S i 9  85.2 36.1 5.6 .764 114.8 .421 1.614 241.4 402.1 .935 2.294D 102 .1  1.166 -1.0 -1O.Y S . 8  .312 
19.99 15.34 6 . 0 8  4.64 8.03 7.27 14.43 1 /1 /1  39.8 34.7 30.3 1 .001  5.820 43 .0  223.7 41.4 134.30 C.824 
8- ~ 1 8 . 8  I- 500 .241i 317.0 -19.5 -3 .4 1.397 87.3 . 4 i s  1 . 2 3 ~  9 . 1  158.1 . r 2 m  i . 7 4 8 ~  104.1 ,621 3.8 - 4 . 8  Ci9.4 ,216 
5- 250 I- 550.9 -419 66.1 1 6 . 0  
I- 530.9 5- 5 0 0  .304 306.9 - 1 0 . 3  
2 0 . f 7  16.06 8 . 8 7  
0 -  $00 9- 690 . s i 6  90 .1  41 .2  
5- 2SO 5- S 3 1 . C  - 4 1 6  86.6 16.6 
I- 331.2 I- 5 1 0  ,304 306.0 -11.3 
9- 5 1 0  5- 690 .333 91.8 39.2 
20.68 16.49 8 . 8 5  
5- C 5 0  5- 332.4 ,417 86 .7  16.6 
5- 531.4 I- Be0 .SO4 305.6 -12.4 
I)-.5co I- 890 .3%3 94 .1  3 4 . d  
c i . 0 9  a7 .27  6 . 8 ~  
I- 2IO 5- 831.7 .416 66.8 16.6 
I- 3Bl.Y (I- 530 .304 3 0 5 . S  -13.6 
e- 830 I- w o  ,400 o i .8  31.9 
e 1 . m  is ,ee  6.70 
-3 .0  1.052 113.0 .407 I . 1 5 7  263.1 394.5 .687 1.6280 9 9 . 8  1.379 - . 6  -2 .8  301.6 ,504  
-2.3 1.395 81.2 .430 1.220 29.6 139.5 .6950 1.744A 104.2 .619 C . 3  -6 .1  C16.3 .Old 
10.1 .745 113.4 .404 1.542 236.3 406 .1  .919 2.1650 102.9 1 . 1 5 5  -9.8 -30.3 13.8 ,353 
4.66 8.06 7.20 15.28 l/l/l 4 0 . 7  39.7 9.2 .650 12.515 55.2 223.4 04.4 116.00 7.481 
____ - MARS ARRIVAL DATE : 2410510 I 2 MAR 1997) 
-2 .9 1.051 112.9 .405 1.154 262.9 394 .1  .667 1.6220 9 9 . 8  1.378 - . 0  -2.6 301.6 a 3 0 4  
-2 .5  1.390 81.0 .422 1.199 30 .1  164.4 .6940 1 . l O f i A  100.8 .BO9 2.5 -6 .2  214.6 ,197 
7.3 .?67 115.9 ,437 1.621 241.2 401.1 .912 2.3290 103.9 1.168 -8 .6  - 1 9 . 1  9 .6 .34@ 
4.19 7.58 7.64 11.16 l/l/l 47.4 32.% 9.5 .6JO 12.12% 64 .1  227.9 0 3 . 0  111.20 T.230 
- HARE ARRIVAL DATE = 2450620 I12 MAR 1997) 
-2 .9  1.010 i 1 2 . 9  .404 1 ,151 262.T 394.9 .686 1.5170 9 9 . 8  I.378 - . 8  -e.# 302.0 - 1 0 4  
5 . 0  . I 0 3  118.4 .471 I , ? 2 9  246.0 401.J ,004 2.5540 104.9 1.189 -4 .8  - 1 3 . 6  7.0 .36J 
- 2 . 7  1.387 80.9 . d i e  i.181 31.4 169.1 . w m  ~ . L ) I O A  9r .e  ,603 8 . 5  - 4 . 1  t i e . 8  . w o  
8 . 8 i  r . 2 1  8.43 i e . s i  i w g  114.8 29 .3  10.3 ,631 : i . i e c  70.1 953.1  e8.0 m . i o  -a.wi 
- WAR8 ARRIVAL DATE 845093O It2 WAR 190T) 
-2.9 1.049 112.9 .a03 1.149 262.1 399 .1  ,686 I . 6110  99.0 I.377 - . E  -2 .8  302.L ,304 
-3.0 1.384 80.0  . 4 l l  1.176 31.7 173.4 .e920 P.66OA 94.8 .BO1 C.8  - 1 . 6  COO.7 . i d 8  
4 .0  .82s 120,s .SLS i . m s  em.?  40y.8 . o w  r.wm 106.0 I.COS - 3 . 7  - @ . E  9.4 .mi  
seis 6.98 9.49 15.07 i/i/i ec.8 er.5 11.3 .os1 9.980 7s.e e39.7 11.9 i0e.00 0.049 
2 84 
STOPOVER T l M E  f 0 O A Y S  1997 OUTBOUND SWINGBY MI331ON DURATION S 4 8 0  D A Y S  
M A R S  ARRIVAL DATE t 2450410 
22 NOV 1996 
LAUNCH SWNGBY 3PEEOl R A l  OECLl - 1 - 1  V 1 P S I  1-ECCEN S M A  W E T 1  THE12 P E R I H  APHEL PSI 2 V 2 I 2 OECL2 RAE SPEECe 
LUNGBY ARRIVE 3PEE03 RA3 OECL3 1 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL P S I  4 V 4 1 4 OECL4 RA4 3PEEC4 
OEPART RETURN IPEEO5 R A S  OECL5 I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 R I 6  SPEED6 
- - ._ __ . PROP AERO- OVL - 0  EVA OVO-EVR TYPE SUN A SUN R KAPPA-- - A  E SNC RAP OECLP ETA PERlC 
._ MARS ARRIVAL DATE 2450410 (22  NOV 19961 -- 
5-  220 5- 250.8 .499 76.1 20 .7  1.3 .924 119.3 ,503 .889 226.9 260.0 . 4 4 i A  1.3360 61.5 1.276 2 .2  1 .0  322.2 .618 
5- 2 5 0 . 6  5- 4 1 0  .618 307.9 2 .?  1.3 1.409 115.4 -586  1.303 287.7 504.9 .540 2.066A 122.9 .671 .8 - 2 . 2  187.7 -375  
5- 410 5-  700 ,115 07 .1  6 .5  - 2 . 6  .666 92.9 2 7 5  1.293 187.6 407.3 .938 1.6490 99 .7  1.102 2.8 16.5 3.6 ,226 
22.00 13.20 10.73 8 . 8 0  12.17 2 .46  12.97 1/2/2 29.5 27 .9  14 .3  .15,  8 . 0 3 5  173.5 239.7 - 4 . 5  87.9L 1 .107  
-- - 
--- - - . -. - 
- M A R S  ARRIVAL DATE = 2410420 ( 2 OEC 1996) -- -- _-___- - - - . - 
5- 220 5- 252.0 ,481 75.2 20.3 1.4 .928 118.1 .484 ,895 228.3 263.2 .462A 1.3290 63 .0  1.279 2 .1  4 . 1  322.4 .569 
5- 252.0 5- 420 -589  509.1 3 . 1  1.4 1.398 114.2 .561 1.253 288.8 508.7 .550 1.9561 119.2 . 6 4 4  - 6  -2.7 168.5 -337 
5- 420 5- 700 .124 8 5 . 5  8 . 3  -2 .9  .666 94 .7  .280 1.300 192.3 407.5 .936 1.6650 9 9 . 8  1.104 3.2 17 .7  2 .8  -232 
20.69 12.95 10.29 7.74 11.11 2.65 13.05 1/2/2 33 .0  28.4 13.4 .173 6.597 114.4 239.4 -3.4 86.7L 1 - 3 1 6  
I - -_I _-_ - - - - - - MARS ARRIVAL DATE I 2 4 5 0 4 3 0  112 OEC 19961 - -. 
5- 220 5- 2 5 3 . 0  .466 74.5 19.9 1.5 .933 117.1 ,468 .902 229.5 266 .1  .479A 1.3210 6 4 . 2  1.282 2 .0  4 . 2  3 2 2 . 6  a564 
5- 2 5 5 . 0  5- 430 -564 310 .1  3 . 5  1.5 1 .389 113.2 .540 1.216 289.9 512.6 .559 1.873A 115.5 - 6 2 2  + 5  - 2 . 9  188.9 ,302 
5- 430 5- 700 .137 84.7 7 .9  -3 .2  .667 96 .6  .287 1.309 197.0 407.8 .934 1.6840 100.1 1.106 3 .6  1 9 . 0  1.8 e239 
19.67 12.84 9 .94  6.83 10 .21  2.89 13.16 1/2/2 37 .1  29.0 12.5 .189 9 . 1 5 8  1 7 5 . 0  239 .1  -2 .2  85.6L 1 .541  
MARS ARRIVAL DATE = 2450440 (22  OEC 19961 - - ___ - ._ _I - 
5- 220 5- 2 5 3 . 9  . 4 5 4  73.9 19 .6  1 .6  .936 116.4 .456 .907 230.6 268 .1  .494A 1.3200 65.2 1.284 2 .0  4 . 2  322.8 .544 
5- 253.9 5- 440 .544 311.0 3.8 1 . 6  1.382 112.4 .524 1.188 290.8 516.5 .568 1 . 8 1 O A  111.9 .603 .4  - 2 . 9  186 .6  .27S 
5- 440 5- 7 0 0  .152 84 .6  7 .3  -3 .7  ,670 9 8 . 6  .e95 1.320 201.8 408 .1  .931 1.7090 100.4 1.109 4 . 2  2 0 . 7  .6 ' ,248 
18.92 12.86 9.67 6,05 9.43 3.19 13.31 1 /2 /2  41.7 29 .9  11.8 .e03 9.713 1 7 5 . 5  238.8 -1 .1 84.7L 1 .768  
5- 230 5- 260.6 ~ $ 5 4  69.2 17.8 -2.5 1.083 119.9 ,524 1.245 258.0 297.4 .593A 1.8980 69.4 1.398 1.1 2.7 317.8 as13 
5- 260.6 5- 440 .513 318.2 5 .2  2.0  1.393 110.6 .520 1.233 296.9 511.7 .592 1.875A 114.5 ,629 - . l  -6 .3 194 .1  -293  
3- 440 5- 7 1 0  .157 90.5 11.7 -2 .5  .661 97 .1  .299 1.301 197.2 413.5 ,912 1.6910 1Ol.S 1.106 3 .1  16.2 8.6 .e19 
ei.56 14.97 12.08 6 .59  9.91 2.89 15.50 ~ 2 1 2  35.3 23.9 2 .6  .2e9 44.679 82.2 es4.5 - 0 1 . 2  8 8 . 3 ~  9 . 0 8 i  
- - - . _- MARS ARRIVAL OAT€ = 2450450 I i JAN 1997) ~ - -  -I
5- 210 5- 2 4 8 . 9  .375 79.8 21 .4  .8 .e31 110.7 .453 .774 210.5 250.2 .423A 1.1250 63.3 1.209 2.7 9 . 2  323.9 .559 
5- 240.6 5- 410 - 5 6 0  305.7 3.4 1 . 5  1.370 113.5 . S l 9  1 .139 286.2 524.3 .548 1.729A 105.7 . 5 7 0  .7  - 9  1 8 1 . 7  -236  
3- 450 I- 690 .201 82 .7  - 5 . 0  -8.3 .683 102.0 .303 1.356 211.3 403.6 .945 1.7610 9 9 . 7  1.116 8 .7  3 3 . 5  3 4 4 . 6  .e78 
l I . 3 0  12.17 7.89 5 .13  8.51. 4.28 13.84 1 /2 /2  54.0 43.5 18.3 ~ 1 9 2  6 . 2 9 8  172.8 2 4 3 . 5  - 4 . 1  90.80 1.018 
5- 220 5- 254.6 .445 73.4 19.4 1.7 .939 1 1 5 . 8  .a46 .911 231.4 270.5 . S O 5 A  1.3180 6 6 . 0  1.286 1 . 9  4.3 322.9 .529 
5- 254.6 5- 450 3 2 9  311.7 4 . 1  1 .7  1.577 111.8 .510 1.167 291.4 520.5 . 5 7 1  1.762A 108.2 .589 .3 - 2 . 6  187.7 ,247 
5- 4 5 0  S- 700  .169 85 .0  6 .2  -4.4 .674 100.6 .304 1.334 206.6 408.6 ,928 1.7390 100.8 1.112 4 . 9  22 .8  3S9.0 .260 
18.42 13.02 9 .47  5.40 8.78 3.56 13.51 1 /2 /2  47.0 31.0 11.2 .el5 10.240 1 7 5 . 7  238.6 - . O  83.9L 1.987 
5- 230 5- 261.7 .542 68 .8  17 .5  -2 .8  1.08L 119.2 . 5 1 4  1.242 259.0 299.7 ,603A 1,8800 70.4 1.395 1.0 2 .7  3 1 7 . 7  .493 
5- 2 6 1 . 7  5- 450 .493 318.9 5.6 2 . 1  1.386 109.8 .503 1.205 298.0 515.7 .599 1.812A 110.9 .611 - .2  -6 .6  193.6 .e64 
5- 450 5- 7 1 0  , 1 5 1  90.1 1 1 . 5  -2 .9 .665 99 .1  .307 1 ,312  201.8 413.5 .909 1.7150 101.8 1.109 3 .5  19.2 7.9 -267  
20.79 14.96 11 .78  5.83 9 .21  3.18 13.63 1 /2 /2  39.7 24.4 3 . 1  ,247 37.090 67.0 237.9 -66.6 92.70 6.925 
5- 250 5- 326.4 . 4 4 l  84.6 16 .6  -3.0 1.072 li3.8 .431 1.218 266.8 391.1 ,693 1.7420 9 9 . 2  1.394 -.8 -2 .5 2 9 8 . 3  .307 
5- 326.4 5- 450 .307 324.2 -6 .7  -1.4 1.460 85 .6  .545 1.578 12.5 127.6 .7180 2.438A 122.9 ,755 2 . 1  - 1 2 . 2  218.8 .409 
5- 4 5 0  5- IS0 ,125 106.8 18.1 -1.3 .646 95.5 .320 1.273 192.0 423.3 ,866 1.6190 104.0 1 ~ 1 0 3  2.4 18.8 23 .0  - 2 9 6  
~ 1 . 7 6  12.03 9.36 9.73 13.10 2.67 14.15 1 /1 /2  15.4 15.9 26.1 ,639 4.428 10.5 2 ~ 2 . o  9.4 143.50 e . i g 2  
MARS ARRIVAL OATE 24S0460 (11 JAN 1997) -II____ 
5- 210 5- 249.2 . 3 7 l  78.5 21.2 .9  ,834 110.4 .447 .777 210.8 251.1 .429A 1.1250 6 3 . 7  1 , 2 1 1  2.7 5 .3  324.1 - 5 5 2  
5- 249.2 5- 460 ,552 506.2 3 . 6  1 .6  1.366 113.2 .512 1.126 288.3 528.1 , 5 5 0  1.702A 101 .9  ,560 -6 2 . 0  179.2 .218 
5- 460 5- 690 .248 8 6 . 1  -12.0 -12.8 .690 104.2 ,317 1.378 216.3 404.3 ,940 1.8150 100.2 1.121 13.2 41.7 334.0 ,340  
17.91 13.22 7.80 4 .69  8 .08  5.42 15.00 1 /2 /2  61 .1  51 .2  17 .8  ,197 6.447 173.0 243.4 -3.6 90.60 1.074 
5- 220 5- 2S5.1 .439 73.0 1 9 . 2  1 .7  .941 115.4 .439 .915 232 .1  2 7 2 . 0  .513A 1.3170 66 .6  1.288 1.9 4 . 3  323.0 .517 
5- 255 .1  5- 460 . 5 1 7  312.3 4 .3  1.8 1.372 111.4 .500 1.150 291.9 524.4 . 5 7 S  1.726A 104.6 , 5 7 7  .3 -1 .9  196.1 -22s  
I- 460 9- r00 .169 8 6 . 0  4 . 3  - 5 . 5  .680 102.7 .316 1 .351  211.5 409.1 ,924 1.7780 101 .2  1.117 6.1 25.6 356,6 .276 
18.21 15.34 9 . 5 2  4.87 8.26 4 . 0 1  13.80 1 / 2 / 2  53.2 32.9 1 0 . 7  .225 10.133 1 7 5 . 7  2 3 8 . 3  .6 83.4L P .185  
I- 230 3- 262.5 .533 68.4 1 7 . 3  -2 .6  1.081 118.7 .SO6 1.239 259.7 301 .1  
I- 262.5 5- 460 . * I 7  319.6 5 . 6  2 .1 1.380 109 .1  .490 1.184 298.9 519.7 
5- 460 5- 710 .167 90 .3  11.0 -3 .3  ,669 lOi.2 .317 1.326 206.6 4S3.9 
20.27 15.07 1 1 . 5 5  5.20 8 . 5 8  3.52 13 .81  l / 2 / 2  44.9 25.0 
5- e50 5- 328.3 .431 8 5 . 5  16 .6  -3 .0  1.062 113.4 .419 1.188 265.1 392.7 
5- 3 2 6 . I  5- 460 .SO5 317.9 - 7 . 3  -1 .5 1.439 63.8 ,506 1 .441  18 .6  134.7 
I- 460 5- 730 .13r 105.0 16 .4  -1.4 .649 97.6 ,325 1.280 196.4 423.3 
~ 0 . 3 4  12.01 9 . i ~  8.35 1 1 . 7 0  2 .89  14.24 1 /1 /2  19.4 16 .1  
.612A 1.6670 71.2 
,604 1.764A 107.4 
.905 1.7460 102 .2  
3 .6  .264 31.492 
.690 1.686D 99.5 
. 7 l l O  2 .1701 119.2 
,864 1.6970 104.2 
18 .6  .645 6 .178  
1.394 1.0 
.598 - . 3  
1.113 4 .0  
57.5 235.3 
1.387 -.6 
-713 2 . 0  
1.106 2.S 
15.4 220.1 
2.6 3 1 7 . 6  . 4 7 7  
-6 .4 193 .1  .239 
20.3 1.0  .277 
- 5 7 . 1  95.60 8 . 0 4 6  
-L.6 299.8 . 3 0 5  
-11.9 219.0 . S 5 8  
19.2 22.8 .301 
14.5 137.39 3.339 
5- 260 5- 336.3 ,487 94.2 18.6 -2 .4 1.094 116.2 .482 1.297 267.6 398.4 .672 1.9210 1 0 2 . 2  1.413 -1.3 - 5 . 0  306.9 .370 
I- 336.1 I- 460 ,370 312 .5  - 5 . 4  -1.4 1.437 78.8 -519 1.421 33 .1  136.5 -6830 2.159A 119.8 .TO6 1.7 - i 2 . 2  217.6 .365 
5- 460 5- 740 ,126 115.7 17.1 - . 9  ,639 95.5 ,334 1.260 191.3 428.1 .a40 1.6810 105.4 1.103 2 . 2  20.2 30.3 . S t 7  
21.82 13 .12  10.43 8.51 11.87 2 .66  14.55 1 / 1 / 2  20.5 12.9 5 . 5  ,456 20.795 7.0 e20.1 4 .7  126.60 0 . 6 7 1  
-- I .- - - -- - - __  . __ . __ M A R S  ARRIVAL OATE E 2450470. 121 JAN 1997) --__- 
5- * t o  5- 240.4 ,569 79.4 21.2 .o . e 3 5  110.3 .445 ,778 211.0 251.4 . ~ W A  1.1250 63.0 1.212 2.7 5 .3  524.1 .14e 
5 -  249.4 5- 470 , 5 4 9  306.6 3.7 1 .6  1.363 113.2 . 5 0 6  1.116 286.0 532.0 .549 1.6831 98 .1  ,552 a 6  3.5 176.0 -205 
I- 4 7 0  5- 690 , 392  96 .1  - 2 1 . 5  -27.0 .TOO 106 .1  ,334 1.405 221.4 405.3 .935 1.8740 100.9 1.127 27.5 50.0 3 0 4 . 4  a 1 5 9  
21.41 17.02 7.71 4.39 7.78 9.25 19.96 11212 69.0 66.1 $ 7 . 5  .199 6.576 173.2 243.2 - 5 . 5  90.60 1 .111  
5- 2 2 0  5- 255.4 .435 72.6 19 .1  - 1 . 7  .942 1 1 5 . 1  . 4 3 5  . 9 l 7  232.5 272.9 .518A 1.3160 67 .0  1.289 1.9 4.3 3 2 3 . 1  - 5 1 0  
5- 255.4 5- 470 , 5 1 0  312.6 4 . 5  1.8 1.369 111.1 .49S 1 .138  292.0 528.3 . 5 7 7  1 .6991 100.9 ,566 . S  - . 9  183.6 . 2 0 0  
9- 4 7 0  5- 700 .215 87.1 1 . 0  - 7 . 3  .688 104.9 .330 1 . 3 1 3  216.4 409.7 ,919 1.8260 101.7 1.122 7.9 29 .9  5 5 2 . 0  
18 .31  13 .65  9 .23  4.46 7 .85  4.62 14.25 1 /2 /2  60.2 36.2 10.3 .251 11.176 175.5 250 .1  1 . 5  83.OL L.348 
5- 230 5- 263 .1  ,526 68.2 17 .2  -2.6 1.080 118.3 .501 1.237 260.2 303.2 .618A 1.8570 71.8 1.394 1 .0  2 . 6  3 1 7 . 5  -466  
5- 203.1 5- 470 .466 320.2 6 0 2.1 1.376 108.7 .479 1.168 299.5 523.7 .608 1.727A 104.0 .587 - . 3  -6.0 191.7 . e l 7  
5- 410 5- 710 -186  91.0 10 .2  -3 .8  .E76 103.4 .329 1.343 211.3 414.3 .901 1 .7850  102.6 1.111 4.6 2 1 . 9  5 .9  -289  
20.00 15.32 11.39 4.68 8.07 3.93 14.03 1 /2 /2  50.8 25.9 4 . 1  ,277 27.779 51 .1  2 5 4 . 2  - 5 0 . 7  98.00 7.429 
5- 250 5- 329.6 m426 65.9 16.6 - 3 . 0  1.058 113.2 .413 1.174 264.2 393.5 .689 1.6590 9 9 . 6  1.385 - . 6  -2 .7  300.6 , 305  
9- 329.6 5- 470 .305 313.6 -7.9 -1 .7 1.423 82 .7  .478 1.351 22.8 141.6 .IO60 1.996A 115.4 .679 2 . 1  -11.4 219 .1  -314 
5- 4 7 0  5- 130 ,150 104.0 16 .7  -1.6 .653 99.8 .333 1.291 200.9 423.4 .e61 1.7200 1 0 4 . I  1.106 2 .7  19.5 22.6 .SO? 
19.30 12.17 9.01 1.13 10.51 3.16 14.31 llll2 23.9 16.3 14 .0  .e47 8.234 2E.6 219.2 21 .9  152.50 4 .681  
5- e60 5- 337.0 -483 94.4 18.6 -2 .3  1 ,091  116.0 .477 1.284 267.1 398.8 .671 1.8970 102.3 l a b 1 1  -1 .4 -1.1 307.4 ~ 3 6 9  
3- 337.0 5- 470 .369 309.6 -5 .9  -1 .6  1.420 78.1 .491 1.329 36.6 143.5 .6760 1.9821 115.8 ,670 1.r - 1 1 . 7  2 1 7 . l  e318 
5- 470 I- 140 .136 113.5 17 .6  -1.0 ,642 97.7 .539 1.268 195.6 428.0 .a38 1.6970 105.6 1.105 e.3 20.4 30 .3  a321 
20.46 13.23 10.34 7.25 10.62 2.89 14.64 1 /1 /2  25.4 13.0 2 . 3  .441 50,556 P1.3 PZ0.6 20.5 123.60L1.640 
-. WAR8 ARRIVAL DATE = 9450480 131 JAN 1997) - - I _ ~  
5- 140 5- 303.1 .239 58.4 84.5 13.1 ,926 87 .1  ,157 .e62 164.0 359.0 .727A -997  8 9 . 9  1.262 -13.0 -78.2 300.1 e290 
I- 303.1 5- 480 . I 9 0  336.8 -31.3 -6 .2  1.405 94.7 .439 1.282 344.5 509.6 .719 1.8414 109.7 -649 7.1 1.P 220.2 -287 
19.36 13.44 5.29 5.99 9.30 0.15 t2 .77  2/1/1 34.8 80.3 48.5 . T i 7  2 .435 03.5 165.1 -33.9 118.30 1.029 






















vs.o a . i i s  
L.069 10.1 
- io .v  -72.r  299.0 
4 .1  -6 .1  e2o.3 
-0.1 -16.0 551.9 
1 6 L . O  -41.0 103.60 
-10.7 -10.1 t96 .3  
-2.3 - 1 7 . 1  3211.1 
3.1 -0.5 ~ e 0 . 3  
i61.e -45.4 v i .oo 
285 
1991 OUTBOUND STOPOVER T I U E  i 0 D A Y S  HIS3ION 0URATIC)N L 4 8 0  C A Y S  
3 1  JAN 1997 
T H E T l  THE12 PERIH APHEL PSI 2 V 2 I 2 OECL2 R A L  SPECCZ 
THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 DECLI R A 4  S P E E C 4  
THE15  THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 RA6 SPEEC6 
SUN A SUN R KAPPA - A  E INC R A P  DECLP E T A  PERIC 
232 .1  273.3 .520A--1.3150 6 7 . 1  1.289 1 . 9  4 . 4  3 2 3 . 1  . S O 0  
291.7 532.2 . 5 7 7  1,681A 97 .3  ,561 . 2  .I 180.4 .196 
221.3 410.2 .914 1.8860 102.3 1.128 1 1 . 4  36.8 345.7 . 3 4 7  
68 . f  42 .6  9 . 9  ,233 11.S66 175.4 237.9 1.9 83.0L 2 . 4 6 6  
SUI Nt8Y 
M A R S  ARRIVAL C A T E  L: 24so4an  
_. __ - -. - - - 
LAUNCH SWNGDY SPEED1 R A I  -OECLl--l  1 - V 1 - P S I  1 ECCEN SMA 
SUNGBY ARRIVE SPEED3 RA3 DECL3 1 3 V 3 PSI 3 ECCEN SMA 
DEPART RETURN EPEE05 R A 5  OECLS 1 5 V 5 P S I  5 ECCEN SMA 
PROP AERO -0VL _ p V A  - EVA O V O  --EVR -TYPE 
I -  220 5- 255.6 .434 72.7 19 .0  -1.8 .943 i 1 5 . 0  .433 .918 
S- 2 5 5 . 6  5- 480 .SO8 313.1 4 .6  1.8 1.366 111.0 .489 1.129 
3- 480  5- 700 .e54 90.3 -S.3 -10 .7  .698 101.2 ,341  1.400 
18.94 14.77 9.20 4 - 1 6  7.56 5 . S 7  1 5 . 1 5  l / O l Z  
- __ -- - - 
5- 230 5- 263.5 
5- 263.5 5- 480 
5- 480 5- 710 
.522 6 8 . 0  
-458  320.6 
.207 92 .2  
19.97 1 5 . 7 1  
17 .0  
6 . 1  
6 . 8  
11 .28  
1 5 . 8  




- 8 . 6  
16.1 
8 .95  
18.7 
- 6 . 3  
17 .9  
10 .29  
20.0 
-4 .9  




- 4 . 7  
4.27 
-3 .3  
3.4 
- 2 . 7  
4.67 
-3.0 




-1 .7  
-1  .o 
6.23 
-1.6 









8 .06  
1.055 





























91 .8  
2.89 
.491 1 .231  
. r12  1 . 1 5 5  
.343 1.368 
14.33 1 /2 /2  
-638 1.947 
.453 1.199 
-341  1.333 
14.36 1/2/2 
2 6 0 . 6  304.2 






45 .0  2 0 . 1  
.622A 1.8510 12 .2  1.393 1.0 2 . 8  3 1 7 . 5  
.610 1.7OOA 100.5 . I 7 9  - . 3  - 5 . 1  189.4 
.696 1.8330 103.1 1 . ? 2 2  5 . 6  2 4 . 0  4 .2  
. l O 5 A  3.1890 8 0 . 9  1.495 . l  . 5  305.3 
.6S6 1.742A 104.5 .606 -1.8 - 1 3 . 9  199.7 
,878 1.7870 104.0 1.117 3 . 7  20.4 14.1 
27 .9  .398 4.153 24.7 230.6 - 2 3 . 8  123.30 
4 . 5  .287 25.315 46.3 233.6 - 4 6 . 0  99.70 




. e 1 7  . 30 7 
1.214 
,200 
5- 240 S- 276 .1  
5- 2 7 6 . 1  5- 480 
3- 460 5- 720 
.596 6 6 . 8  
.389 331.0 
.184 97.0 
21 .69  17.03 
.423 86 .2  
- 3 0 5  310.5 
.166 103.6 
18.58 12.43 
5-  2SO 5- 330.2 
5- 3 3 0 . 9  5- 480 
I- 480 5- 130 
I- 260 5- 337.5 
5- 337.5 I- 480 
5- 480 I- 740 
,410 1.166 263.7 394.0 .688 1,6440 99 .7  1 .381  - . 6  - 2 . 7  301.1 .305 
.451 1.290 25.9 148.0 .TO10 1.879A 111.6 .653 2.1 - 1 0 . 8  218.7 .276 
.342 1.304 205.4 423.6 .E58 1.7490 104.9 1.112 2.9 19.9 22.4 .315 
14.52 1/1/2 28.9 16.5 11.1 ,648 10.361 32 .5  219.3 31.9 127.60 6 . 0 6 7  
, 412  1.268 39.3 149.9 ,6100 1.861A 111.8 ,642 1 . 7  - 1 0 . 9  216.4 ,279 
,345 1 .211  199.9 428.0 .E36 1.7190 lOS.8 1 . 1 0 1  2.4 20 .6  30.3 , 3 2 7  
14.75 1 /3 /2  30.8 13.2 1 .2  .442 94.396 103.8 199.9 - 7 1 . 7  87.4L41.3f l2  
-474 1.216 266.7 399.1 ,671 1.a8io 102.3 1.409 -1.4 -s.i 3 0 1 . 8  .s69 .480 9 4 . 6  
.369 301.5 






5- 270 5 -  343.8 
5- 34S.8 5- 480 
?I- 480 5- 7 S O  
. 5 5 3  1.461 
.491 1.240 
.352  1.254 
15.04 % / 1 / 2  
269.8 402.8 .654 2.2690 104 .9  1.445 -2 .1  - 6 . 7  314.8 .441 
51.9 152.4 .631D 1.85OA 112.0 .628 1 . 4  - 1 0 . 7  2 1 3 . S  .284 
194.5 432.5 ,812 1,6950 106.9 1.103 2 . 1  21.8 38.1 , 3 4 2  
33.4 10.3 1.8 .310 14.194 161.7 230.2 12.t 63.5L 4 . 2 7 0  
___ MARS ARRIVAL DATE = 2450490 (10 FEB 1997) .. -_ ..- 
5- 110 5- 311.1  
5- 311.7 S- 490 
9- 490 5- 630 
-192  1 3 . 1  81 .6  
.e47 321 .2  -23.8 
. 3 7 8  11.5 25 .9  
18.67 13.45 4 . 5 1  
.178 70.4 79.8 
.247 319.7 -17.2 
,560 73.1 2 1 . 1  
16.01 12.77 4 .39  
10.2 .924 88 .1  .157  .e60 169.9 368.4 .125 .99S 91 .1  1.262 -10.7 - 1 2 . 3  299.1 ,247 
- 4 . 1  1.401 90 .8  ,424 1.261 351.3 513.3 ,726  1.796A 101.1 ,639 4 . 7  -5.3 220.5 .2d0 
1.6 .828 117.7 .481 1.939 251.4 374.6 1.006 2.8720 9 4 . 7  1.206 - 1 . 9  - 1 5 . 3  348.9 .241  
5.22 8.60 8.88 13.21 2/1/1 3 5 . 5  65.9 11.0 ,985 2.324 8 0 . 3  l 5 9 . I  - 3 9 . 7  102 .%0 1.504 
5- 160 S- 318.1 
5- 3 1 8 . 1  5- 490 
5- 490 5- 640 
9 .3  .92o 
-3.0 1.403 
2 . 0  .e12 
5.24 8 .63  
9.4 .917 
-2.1 1.403 
2 . 1  e194 
S.28 8 .66  
- 8  ,832 
1 .7  1.359 
1 8 . 1  .726 




8 . 3 1  13.30 
,859 176.3 9 1 5 . 0  
1.263 7.0 152.8 
1.841 253.9 380.1 
2/1/1 33.9 56.6 
.8J8 183.4 380.2 
1.261 13 .1  152.9 
1.752 250.0 386.3 
2/1/1 33.6 49 .0  
.174 210.6 250.3 
1.103 284.1 539.5 
1.484 231.3 405 .8  
1 /2 /1  86.5 54.6 
.722 .996 9 2 . 0  
. l e 4 0  1.803A 107.5 
,996 2.6850 96 .5  
54.3 1.001 2.190 
,119 .998D 9 2 . 8  
.1110 1.804A 101.1 
,984 2.5190 91.9 
56.6 .e90 2.110 
.424A 1.1250 6 3 . 3  
.541 1.665A 90.5 
.926 2.0410 102.0 
1 1 . 0  .193 6 . 7 6 7  
1.263 - 1 0 . 5  - 6 9 . 6  
.640 3.4 - 6 . 1  
1.194 - 2 . 1  -16.0 
80 .7  151 .9  - 4 4 . 7  
1.264 -11.1 -68.6 
,639 2 . 8  - 8 . 3  
1 .183  - 2 . 5  -16.4 
82.1 i 4 4 . 8  -47.6 
1 .209  2 .7  5 .2  
.543 .6 7.1 
1.144 -18.1 -50 .1  




295 .1  
219.5 










1 .191  
.260 
.E42 




. 4 3 6  
1.111 
I- 170 5- 323.2 
5- 323.2 5- 490 
5- 490 I- 650 
5- 210 3 -  248.9 
5- 490 I- 690 
9- 220 5- 231.5 
3- 2 5 I . 5  5- 490 
5- 490 5- 100 
5- 248.e I- 490 
. l e 1  64.4 18.4 
.260 314.1 -13.4 
.341 74.9 28 .5  
17.58 12.30 4 .43  
.374 19.8 21.4 
,559 307.0 3.6 
.347 95 .8  62.8 
20 .01  15 .91  7.88 
,435 12.7 19 .0  
.509 313.4 4.6 
,348 96.5 -18 .7  
21.25 17.26 9.22 
90 .1  .163 
8 5 . J  ,431 
115 .8  .438 
1.87 13.44 
110.6 I . 452  
113 .1  .SO9 
111.0 .316 
8 . 0 3  17.06 
-1.8 ,943 1 1 5 . 1  .434 ,917 232.6 213.1 .519A 1.3110 6 7 . 0  1.289 1 . 9  4 . 4  3 2 S . l  .SO9 
1.8 1.364 111.2 ,488 1.122 291.1 536.1 ,575 1.669A 93.7 , 1 5 1  .2  2 . 2  176.6 .le8 
-20.5 . T i l  109.6 .368 1.435 226.2 410.9 ,901  1.9630 103.0 1 .136  21 ,s  4 1 . 0  325.2 . I 8 6  
3.99 7.38 8.04 18.22 1 /2 /2  76.6 56.1 9 . 6  .232 11.894 115 .3  2 3 7 . 8  2.1 83.2L L.527 
- 2 . 6  1.080 111.9 .495 1.236 260.8 304 .1  ,624A 1.8410 72.4 1.393 1.0 2.8 311.4 .4$4  
2 .1  1 . 3 7 0  108.2 ,467 1.146 299 .1  5 3 1 . 1  ,611 1.680A 9 1 . 1  . 1 1 3  - . 3  -3 .8  186.5 .187 
- 8 . 1  ,695 101.9 .360 1.392 220.6 415.1 -691  1.8930 103.8 1.129 7.0 2 7 . 1  1 .7  . 3 2 7  
3 .96  7.36 5.0s 14.76 1 /2 /2  65.2 29 .7  4 .6  .292 23.869 42.7 2 3 3 . 3  - 4 2 . 3  100.80 6 . 6 8 2  
,519 67 .9  11.0 
,454 321.0 6 . 1  
.233 93.8 6 .4  
20 .23  16.27 11.22 
3- 240 I- 277.2 
5- c77.L 3- 490 
5- 490 5- 720 
5- 2 4 0  5- 3 1 5 . 1  
5-  3 1 8 . i  5- 490 
5- 490 I- 720 
.586 66.9 1 5 . 1  
. 3 7 5  331.6 11 .7  
.e04 98 .0  13.S 
,404 74.9 14.3 
, 2 4 4  325.6 - 2 2 . 1  
.204 96 .0  l S . 5  
18.12 12.90 8.54 
e i . 4 7  17.25 i z . 8 8  
-3 .3 1.202 118.3 .621  
3.3 1.380 103.6 .443 
- 3 . 2  .680 106.2 . 3 5 5  
4.23 7.62 4.37 14.61 
-3 .4  1.058 111.8 .391 
-3.8 1.402 90 .2  . 4 2 5  
-3.2 ,680 106.2 . 3 5 5  
























40 .0  
3.0880 81.6  







1 .491  . l  
.599 - 1 . 8  
1.122 4 . 2  
23.8 230 .1  
1.380 . I  
.640 4.4 
1.122 4 . 2  
36.7 2 2 5 . 8  
.I 304.7 .375 
-13 .8  198.4 $198 
2 1 . 5  1 3 . 4  .320 
- 2 2 . 8  125 .zo  1.274 
.e 291.8 .244 
- 4 . 3  220.4 ,240 
34.4 144.10 1.958 
2 1 . 5  13.4 .32n 
9-  240 5- S18 
5- 318 5-  490 
9- 4 9 0  5- 720 
.386 76.7 1 4 . 1  
.245 319.6 -17 .2  
- 2 0 4  98.0 1 3 . 5  
17.75 12.51 8 . 1 4  
- 3 . 1  1.041 111.0 .371 1.126 263.4 383.7 .TO9 1,5440 96 .4  1.368 - 1  . 7  293.5 . 2 4 5  
- 3 . 0  1.403 88.0 ,427 1 .263  6 . 8  152.8 ,1240 1.802A 101.5 ,640 3 . 5  - 6 . 7  220.1 .240 
-3.2 ,680 106.2 .355 1.354 2 1 5 . 4  419.4 ,873 1.8350 1 0 4 . 5  1 .122  4 . 2  2 1 . 5  13.4 .320 
9.24 8.63 4 . 3 1  14.61 1 /1 /2  33.9 21.4 31.5 1.002 3.667 35.9 2 2 2 . 3  34 .6  139.90 2.693 
5- 250 5-  330.6 
5- 330.6 5- 490 
5- 4 9 0  5-  730 
5- 240  5- 337.8 
I- 337.6 9- 490 
5- 4 9 0  1- 740 
5- 270 S- 344.1 
5-  344.1 5- 490 
5- 490 5- 7 5 0  
,421 66 .4  16.6 
. 304  308.4 - 9 . 4  
.183 103.6 16.7 
16.12 12 .78  8.90 
,368 306.1 - 6 . 8  
-16s 111.3 18.1 
t B . 1 2  15.71 10.24 
,479 94:a 10 .7  
- 3 . 0  1 .053  113.0 ,408 1.161 263.3 394.3 ,681 1.6350 99 .8  1 .380  - . 6  
- 2 . 0  1.402 61.5 .441 1.249 28.1 153.9 .6980 1.8OOA 107.8 .633 2 . 2  
-1 .9  .666 104.2 ,353 1.320 209.9 423 .1  .654 1.7860 1 0 5 . 3  1.116 3 .1  
S.34 8.72 3.68 1 4 . 7 2  1 /1 /2  3 4 . 5  16.7 9 . 8  .649 11.949 4 4 . 0  220.6 
-2 .3 1 . 0 8 1  115.9 .412 1.269 266 .4  399.3 .610 1.8680 102.4 1.406 -1.4 
- 2 . 1  3 0 1 . 4  .SO4 
-9 .5 217.8 . e 4 4  
2 0 . 3  22 .1  .325  
4 3 . 4  121.80 1 . 1 0 5  
- 5 . 2  308.1 .360 
- 9 . 9  2 1 5 . 1  .e47 
2 0 . 8  3 0 . 2  .31S 
. 39 .0  69.4L19.S3d 
- 1 . 6  1.396 71.3 . 4 5 7  1 .228 4 1 . 4  1 5 5 . 7  ,6660 l .789A 101.9 .622 1 . 8  
-1.1 .653 102.2 . 3 5 4  1 .290 204.3 4 2 8 . 1  .833 1.1460 106.2 1.111 2 . 5  
1 . 4 1  8 .19 3.47 14.90 1 /1 /2  36.7 13.3 2 . 5  .443 45.075 140.7 e l 5 . 5  . 
-1 .6  1.131 118.9 .549 1.448 269.5 403.0 -653  2.2430 1 O S . O  1 .443 - 2 . 1  -6.7 311.1 * 4 4 O  
- 1 . 1  1.393 73.2 .A79 1.201 53.9 158.0 .6260 1.776A 107.8 .607 1 . 4  - 9 . 7  211.8 . Z S E  
-.6 .640 99.9 .356 1.263 198.8 4 3 2 . 4  .Ell 1.1140 107 .1  1.106 2 . 1  21.9 38.2 . 3 4 ?  
S . 5 3  8 . 9 1  3 . 1 4  15.14 1 /1 /2  39.8 10.4 8 .9  .311  12.933 168 .4  230.7 8 .8  6 1 . 4 L  5 .712 
e 5 4 7  103.5 20.0 
.440 306.4 - 5 . 2  
8149 120.9 18.4 
20.56 1 5 . 0 3  11.89 
- MARS ARRIVAL DATE : 2450500 ( 2 0  FEE 19971 -- 
5-  1 5 0  I- 292 .1  ,270 85 .9  -40.4 
5- 292.5 I- 500 .345 339.5 36 .9  
5- SO0 5- 630 , 426  74.0 25 .8  
20.63 16.01 5.62 
-15.2 .922 88.3 .160 .e58 110.8 338.0 ,721A .995 87.0 1.259 15 .6  7 7 . 4  349.7 .345 
9 . 1  1 .381  98 .2  .419 1.209 332.0 523.1 .703 l . 7 l S A  101.5 .613 -6.0 - 3 3 . 0  198.3 .21S 
1 .5  .668 120.3 . 5 5 0  2 .227  263.1 376.0 1.003 3 . 4 5 1 0  9 5 . 7  1.233 -1.8 - 1 4 . 7  346.3 ,273 
4.62 8.01 10.19 13 .1s  1 / 2 / l  J1.0 63.8 38.8 . S O 4  3 . 0 1 0  92 .7  339.6 7.1 124.90 1 . 0 1 4  
5- 1 5 0  8 -  *11.4 a196 71.4 8 2 . 2  
5- 311.4 5- 500 e 2 5 3  325.9 -30 .6  
5- I O 0  5- 630 .426 14 .0  25.8 
10.5 .924 88.1 
- 5 . 3  1,395 90.7 
1.5 .868 120.3 
4 .71  8.10 10.10 
9 . 3  -920  89.3 
-3 .5  1.396 81.6 
1.9 .e47 119.4 
4.64 8.03 9.¶0 
.157 .860 169.9 367.9 .725 ,995 9 1 . 1  1.262 -11.1 -73 .1  2 9 9 . 2  .e53 
.412 1 .231  351.7 518.6 .126 S . 1 4 4 A  103.7 .627 1.9 1 . 4  220.4 ~ 2 1 9  
13.75 2 /1 /1  42.3 63.8 44.7 .941 2.628 6 0 . 8  158.2 -36.0 102.00 1 . 5 3 1  
.859 .e59 176.3 315.1 .722 .996 92 .1  1.263 -10.4 -69 .4  296.5 .244 
I -415 1.236 8 .1  158.2 . I 2 3 0  1.748A 104.1 .627 3.9 -4 .2 219.5 . e l 6  
,518 2.058 259.4 381.9 .992 3.1240 97 .4  1.218 -2.0 -14.9 547.0 . e l 7  
, 13.81 2 / l / l  39.9 54.9 50.8 1.010 2.332 81.1 149.5 -43.4 86.6L 1 . 3 4 5  
,550 2.227 263.1 376.0 1.003 3.4110 95.7 1 .233  -1.8 - 1 4 . 7  348.3 .e73 
19.54 14.83 4.64 
I- 318.C I- 500 244 3 1 1 . 1  -20.3 
I- BOO I- 640 .403 7 1 . 1  26.8 
18.59 13.95 4.38 
I- 170 I- 323.3 .180 64.8 18.3 
5- 323.3 5- 500 ,258 312.3 -15 .3  
5- 500 5- 650 .361 77.6 27 .9  
18.01 13.36 4 . 4 2  
a- 160 I- 3 1 e . t  . i i 7  1 0 . 7  7 9 . 1  
9 .3  .917 90.6 ,163 ,858 183.3 380.3 . T i 8  .9980 9 2 . 8  1.264 -11.0 -68.4 L95.3 ,256 
-2.8 1.397 85.E .419 1.232 16.3 118.3 . l i b 0  1.148A 104& .626 3 .1  - 6 . 4  218.6 .el6 
2.3 ,826 118.4 .489 1.917 255.4 387.3 .979 L.8550 9 8 . 9  i . 2 0 4  -2.L - 1 4 . 9  349.2 . e83  
4.65 8.04 0.95 i a .o i  e / i / i  39.1 47.6 54.e ,901 e.191 8e.s i 4 e . s  -46.9 r6.st. 1 - 0 7 ?  
5- L l O  5- 248.3 -382 8 0 . 3  tl.6 
5- 248.3 I- 500 -572  306.9 3.8 
5- 500 5- 690 -516  90.5 47 .e  
1 9 . ~ 1  15.15 8.04 
- 8  .827 111.1 .46P 
1.8 1.35.8 114.4 .516 
10.5 .743 113.4 .404 
4 . 2 8  7.65 7.00 15.Z8 
-$!.E 1.060 117.0 .495 
2.1 1.366 108.3 -46s 
3.77 7.19 5.91 :5.49 
-8.1 .7os 110.3 , .3aa 
.770 e l O . 1  240.8 .414A 1.1260 62.6 1.208 8.6 5.2 323.7 - 9 7 e  
, 1,099 282.4 543.2 ,533 1 666 86.6  .541 .6 8 . 9  163.6 ~ 2 0 0  
1.142 236.3 406.5 .919 2:165b f 0 2 . 9  1.155 -9.8 - 3 0 . 3  13.8 ,353 
i / L / l  95.5 39 .1  16.8 .184 8.838 173.5 L42.5 - 3 . 2  9C.20 1.074 
i .239 ze.0.8 304.7 .824A 8.0470 71.4 1.393 1.0 e.# 317.4 .454 
1.110 e90.t  131.6 . 6 m  1.668A vs.8 .s70 - . 3  -e.e i e c . ~  .17e 
I 1 .407 1 2 ¶ , 6  415.5 .E85 1.9700 104.5 1.138 9 .7  3L.4 857.0 ,363 
I 1/1/1 73.4 34.4 5 . 0  .LO2 13.030 39.8 t33.O -39.C 101.80 6 . 4 4 0  
5- e30 5- L63.7 eS19 61.9 17.0 
5- 263.r  I- 500 .a54 3LL.3 6.0 
5- 500 5- 710 .E67 96.0 1.6 
1 0 . 6 9  i? . l t  11.11 
286 
8TOPOVER TIME t 0 DAY3 1997 OUTBOUNO 3WINGBY MISSION DURATION * 460 DAYS 
MARS A R R I V A L  D A l E  : 2450500 
20 FEE 1997 
V 2 1 2 OECLZ R A 2  8PEEC2 
V 4 I 4 OECL4 RA4 SPEED. 
V 6 I 6 DECLI R A E  SPEED6 
INC R A P  --OLCLP E T A  -CERIC 
1.467 . 1  .S 304.2 -366 
.S94 -1.7 -13.2 196.4 .183 
1.129 4.9 t2.9 12.3 a336 
22.7 230.1 -tl.7 126.60 1.292 
-_.___ - 
LAUNCH SUNGOY SPEED1 
SUNGBY ARRIVE WEE03 
OEPART RETURN 8PEEO5 
PROP 
_-_ 
SMA THETl  
$MA THE13 
3MA THE15 





-. -- - - - _ _  - . RK-DECLI I i v 1 PI1 i ECCEN 
RA3 DECL3 1 3 V 3 PSI 3 ECCEN 
R A 5  OECLS 1 S V 5 PSI S ECCEN __ AERO OVL OVA EV! OVO EVR-- 
66.9 lS.6 -3.3 1.198 116.0 .618 
332.2 1l.S 3.1 1.378 103.2 .435 
99.3 12.S -3.9 .692 106.S .372 
17.61 12.69 3.67 7.27 4.92 14.94 
- 
5- 240 I- 278.1 .578 
5- 278.1 5- 500 .366 










.7llA 3.0100 82.2 
1 .664 1.6881 96.4 
.E67 1.6950 105.1 
1 29.9 .450 3.672 
5- 240 5- 314.1 -401 75.3 14.3 
5- 314.1 I- S O 0  .24S 322.6 -25.7 
5- 500 I- 720 ,227 99.3 -12.5 
16.03 13.37 6.41 
S- 240 5- 3l6.6 .383 77.0 14.1 
5- 316.6 I- S O 0  .24S 317.0 -19.5 
S- 500 S- 720 .227 99.3 12.1 
17.64~12.99 6.08 
-3.4 1.01S 111.6 .387 1.164 266.3 380.4 .713 1.6140 95.6 1.376 . l  -6 292.1 -244 
-4.4 1.396 89.5 .413 1.236 1.8 158.3 .I260 1.746A 103.9 .627 4.9 -1.4 220.1 . e l ?  
-3.9 .692 108.5 .372 1.381 220.1 419.7 .867 1.6950 101.1 1.129 4.9 22.9 12.3 -336 
4.66 6.01 4.92 14.94 l/l/2 41.0 22.3 39.5 1.006 2.916 44.0 226.1 41.1 lS6.00 1.966 
-3.5 1.039 110.9 .367 1.119 262.6 $84.4 .706 1.S300 96.5 1.366 -1  .7 293.9 .e45 
-3.4 1.397 67.3 .415 1.233 9.1 158.1 .7230 1.746A 104.1 ,627 3.6 -4.6 219.4 . e l6  
-3.9 .692 108.5 .372 1.381 220.1 419.7 .E67 1.8950 105.1 1.129 4.9 22.9 12.3 .336 
4.64 8.03 4.92 14.94 1/1/2 39.8 22.3 30.3 1.001 3.620 43.0 223.7 41.4 134.30 L.624 
-3.0 1.052 113.0 .407 1.157 263.1 394.5 .667 1.6280 99.6 1.379 -.E -2.6 301.6 ~ 3 0 4  
-2.3 1.391 81.2 .430 1.220 29.6 159.3 -6950 1.744A 104.2 ,619 2.3 -6.1 216.S .218 
-2.1 .676 106.6 .367 1.341 214.4 423.9 .849 1.6320 101.8 1.121 3.4 20.6 21.6 .336 
4.69 8.08 4.34 14.96 1/1/2 40.7 17.0 9.2 ,650 12.111 S5.2  223.4 54.4 116.00 7.481 
5- L50 5- 330.9 .419 86.5 16.6 
S- 330.9 I- 100 .304 306.9 -10.3 
S- SO0 5- 730 .203 104.6 16.4 
17.90 13.21 8.67 
s- 260 5- 33a.a .477 94.9 18.7 
5- 336.1 S- 500 .368 305.2 -7.3 
5- 500 5- 740 .I82 111.2 16.2 
10.82 14.06 10.20 
I- 270 5- 344.5 -544 103.6 20.0 
5- 344.1 5- 500 .439 305.9 -3 .5  
5- 500 5- 750 .164 119.1 18.7 
20.17 15.26 11.63 
-2.3 1.085 115.8 .470 1.264 
-2.0 1.391 71.1 ,447 1.200 
-1.2 .661 104.1 ,365 1.305 
4.76 8.15 3.86 15.09 l / l l 2  
266.2 399.5 .670 1.6570 102.4 1.400 
42.8 161.1 .6630 1.736A 104.1 -608 
208.6 428.1 .E29 1.7610 106.6 1.115 
43.2 $3.4 3.7 .444 30.733 146.0 
269.2 403.3 .6S3 2.2190 105.0 1.441 
11.2 163.2 .6230 1.7Z6A 103.9 ,591 
203.1 432.4 .EO8 1.1400 107.4 1.108 
' 46.7 10.1 9.6 .Si3 11.960 170.1 
-1.4 - S . 2  308.4 -368 
1.6 -6.6 213.S ,221 
2.6 21.0 30.1 -344 
1217.1 -33.7 EB.OLl).210 
-2.1 -6.6 3lZ.a -439 
1.4 -6.5 209.1 ,226 
1 t31.1 2 2 21.9 6 6 6S.OL 38 2 8.431 ,354 
-1.5 1.128 118.8 ,548 1.436 
-1.6 1.386 73.1 .470 1.17s 
-.E .e47 102.2 .366 1.274 
4.69 6.28 3.45 11.29 l / l / e  
5- 260 5- 350.6 ,620 li2.6 20.6 -.E 1.180 121.6 .634 1.733 271.8 406.3 ,635 2.6320 101.7 1.463 -2.1 -7.7 323.0 .Sf7 
5- 350.6 I- 500 .517 308.0 -4.4 -1.7 1.379 68.8 ,499 1.145 67.4 165.5 .5730 1.718A 103.6 -574 1.1 -7.8 201.1 .e35 
3- S O 0  S- 760 .149 130.3 18.0 -.2 ,633 99.7 .370,1.246 197.4 436.7 a785 1.7080 106.4 1.105 1.9 23.2 46.4 ,366 
21.98 16.86 13.71 S . 1 0  6.46 3.13 11.33 l / l / 2  50.9 6.0 15.3 ,225 7.516 16S.S 242.4 IO.? 69.9L 1.465 
----- - MARS ARRIVAL OAT€ : 2450SlO I 2 UAR 1991) 
12.9 .924 86.2 . l S S  .a61 170.4 365.2 .726 .99S 90.7 1.262 -13.3 -78.2 299.1 .E97 
-8.0 1.390 91.3 .403 1.215 355.4 523.6 .726 1.705A 100.4 .618 9.6 12.9 t21.2 . 2 1 7  
1.5 ,917 122.9 .637 2.750 268.6 377.1 .999 4.SOC0 96.7 1.267 -1.7 -14.0 344.4 ,312 
4.66 6.05 11.74 14.47 2/i/i 53.1 62.2 33.1 .sa0 3.511 63.0 is0.4 -25.9 106.40 1.70~ 
5- 150  S- 309.3 .233 5 5 . 0  84.9 
S- 309.8 5- S i 0  .e97 327.5 -46.9 
5- (110 S- 630 .461 76.5 25.6 
21.59 16.93 5.19 
5- 160 5- 316.0 . lT9 70.2 79.9 
5- 316.0 5- 510 ,246 316.5 -24.4 
I- S 1 0  S- 640 ,453 78.3 26.5 
19.55 15.36 4.40 
9.4 .920 89.3 .lS9 .E59 176.3 374.9 .I22 ,996 92.0 1.263 -10.5 -69.7 296.4 ,246 
-4.2 1.392 87.S .405 1.216 6.6 163.2 d7230 1.709A 100.6 -616 4.S -.7 216.6 .197 
1.6 .E90 121.9 .S92 2.42% 264.6 382.8 .967 3.8540 96.3 1.247 -1.6 -14.0 345.4 .313 
4.19 7.58 10.96 14.48 2/1/1 46.7 53.7 46.8 .994 2.518 61.4 146.1 -41.3 85.6L 1.506 
9.3 .917 90.6 .163 ,858 183.3 380.3 .718 .9980 92.8 1.264 -11.0 -66.3 2S5.3 .ZS8 
-3.2 1.392 65 .1  ,410 1.212 17.1 163.4 .7160 1.709A 100.9 .El6 3.4 -3.6 217.3 .196 
2.2 .E83 120.9 .553 2.175 260.6 388.2 .973 3.3770 100.0 1.229 -2.0 -13.7 347.7 . 3 1 I  
4.16 7.56 10.20 14.13 2/1/1 46.2 46.6 51.7 .903 2.295 63.0 140.6 -45.9 7S.lL 1.170 
5- 170 5- 323.a .ieo 64.6 
I- 323.8 I- d l 0  .258 311.1 










5- LlO S- 247.4 
S- 247.4 S- 510 
s- ¶IO I- 690 
5- 240 5- t76.7 
S- 274.7 5- 5 1 0  
5- 5 1 0  5- 720 
,393 60.9 







.7 .E20 111.8 .477 .763 209.3 246.6 .399A 1.1270 61.6 1.202 2.8 1.1 323.4 , 5 9 1  
1.6 1.358 llS.3 ,526 1.097 280.1 546.7 e520 1.673 82.6 ~141 e 6  10.5 159.6 . e l0  
7.3 ,767 115.9 ,437 1.621 241.2 407.1 .912 2.3290 103.9 1.166 -6.6 -19.7 9.6 ,346 
4.50 7.89 7.64 lS.16 1/2/1 103.9 32.6 16.7 ,172 6.894 173.1 242.0 -3.2 93.30 1.015 
-3.3 1.195 117.8 .612 1.837 282.4 340.5 .712A 2.9630 82.6 1.485 . l  - 5  303.6 ,359 
3.0 1.376 103.0 .430 1.166 315.6 532.7 .666 1.671A 95.4 .S9$ -1.6 -12.2 193.6 171 
-4.9 .7OS 110.9 .392 1.416 224.7 420.0 .E61 1.9700 105.8 1.156 6.1 25.2 10.6 .356 





















0- LSO I- 33t.C .416 66.6 
5- 331.0 5- 510 ,304 806.0 
I- 110 5- ?3O .E26 105.7 
17.91 13.72 
-2.9 1.051 l l t . 9  .405 1.154 262.9 394.7 ,687 1.6220 99.6 1.378 -.E -2.6 301.6 ,304 
-2 ,s  1.390 61.0 .422 1.199 30.7 164.4 .6940 i . t O 5 A  100.8 .609 2.5 -6.2 214.6 .197 
4.19 7.58 4.67 15.26 1/1/2 47.4 17.4 9.5 .650 12.121 64.1 22l.9 63.0 111.20 7.230 
- 2 . 5  i09.0 .sa3 i.36r ei9.o 424.1 ,643 I . E ~ ~ D  106,s i.ies 3.6 2g.5 21.5 .35e 
I- 260 I- 338.4 
1- 336.4 I- 510 
I- 110 I- 740 
5- 270 I- 344.e 
s- 144.e I- 110 
5- 110 I- 7S0 
I- 280 I- 351.1 
S- 351.1 5- 510 















- . e  
4.64 
1.083 115.8 -466 1.257 265.9 399.8 -669 1.8450 102.4 1.401 
1.386 77.0 .440 1.180 43.9 166.0 ,6610 1.699A 1OO.S ,590 
.E71 106.9 .378 1.321 213.3 428.2 .E24 1.8260 107.1 1.120 

















323.S , 5 1 5  
202.1 ,216 
46.5 .372 





1.125 118.1 ,542 l.423 266.8 403.5 . 652  2.1950 lOS.0 1.439 
1.381 73.0 e463 1.117 56.1 167.9 .6210 1.693A 100.1 e585 
.E55 104.6 ,376 1.289 207.5 432.4 .EO4 1.7730 107.6 1.113 
7.80 3.83 15.47 l l l / Z  14.1 10.6 10.0 .314 11.527 171.2 
-2.2 




















1.176 121.7 .626 1.105 271.4 406.6 ,634 2.7760 107.7 1.480 
1.375. 66.8 a494 1.129 66.2 169.9 .5710 1.686A 99.6 ,564 
.E40 102.1 ,378 1.257 201.6 436.6 ,782 1.7320 106.7 1.107 
6.05 3.43 15.66 1/1/2 16.6 6.1 15.4 ,226 7.430 166.2 
- MAR3 ARRIVAL O A T €  : 2450520 t i 2  MAR 1997) 
5- 160 5- 31T.6 .I85 68.2 80.7 
5- 317,s 5- 520 .2S5 316.e -30.7 
5- 620 5- 640 . S l l  80.9 26.3 
20.97 17.07 4.46 
9.6 .$PO 09.3 ,159 .a59 176.4 374.4 .722 ,996 92.0 1.263 -10.9 -70.6 e96.0 , 2 5 3  
-5.3 1.368 87.7 .396 1.202 6 . 2  168.0 .723C 1.68lA 97.7 .613 5.6 4 . 7  2 0 . 7  - 1 8 4  
1.7 ~ 9 4 3  124.5 .686 3.126 269.9 383.6 .982 1.2700 99.6 1.284 -1.7 -13.1 344.2 a356 
3.90 7.30 12.59 15.34 2 / l / l  54.5 52.9 41.7 ,939 2.611 61.6 147.6 - 3 7 . 7  8 5 . 7 L  1.700 
9.4 .917 90.6 ,163 .E58 183.3 380.3 ,719 ,9960 92.8 1.264 -11.0 -66.1 29S.2 -259 
-3.6 1.388 65.0 ,403 1.196 17.3 166.1 .7150 1,681A 9 7 . 6  .611 3.9 - . 5  2 1 5 . 7  ,180  
2.0 .909 123.5 ,631 2.623 265.7 368.9 .967 4.2790 101.1 1.261 -1 .6  -12.6 346.1 .35S 
3.81 7.20 11.66 11.31 U l / l  S3.4 45.9 A6.6 .e96 2.422 63.1 139.9 -44.4 74.LL 1 . L 7 7  
1- 170 3- 328.2 ,180 64.7 76.3 
5- 323.2 I- 5 2 0  e250 310.1 -20.8 
5- I 2 0  5- 650 .471 83.1 27.1 
19.69 16.09 4.42 
I- 2 S O  I- 331.4 ,417 66.7 16.6 
¶-  831.4 5- 520 .SO4 305.6 -12.4 
I- 520 5- 730 . 2 5 i  107.2 15.2 
18.18 14.32 6.62 
-2.9 1.050 112.9 ,404 1.151 262.7 394.9 ,686 1.6170 99 .8  1.376 -.6 -2 .6  302.0 ' ~ 3 0 4  
-2.7 1.387 60.9 ,416 1.185 31.4 169.1 .E930 1.676A 97.6 .603 2.6 -4.1 212.3 -180 
-3.0 .703 111.4 .403.1.401 223.6 424.3 ,837 1.9610 107.2 1.136 4.3 22.4 20.7 -310 
3.81 7.21 1.50 11-62 $/1/2 54.8 16.0 10.3 -6Sl 11.162 70.1 233.7 68.6 106.10 6.613 
0- e60 s" 336.7 ,478 91.2 11.7 -2.2 1.081 111.7 .465 1.251 265.6 400.0 ,669 i.6330 102.4 i.404 -1.4 -5.3 306.9 -367 
5- 330.7 5- $20 .w 304.r 4.4 -2.3 1.383 70.9 ,435 1.167 44.5 i7o.s ,8600 1.674~ 07.t ,592 1.9 -1.2 206.2 -164 
5- 520  I- 740 -224 112.7 17.9 -1.1 ,683 109.3 .394 1 . 3 S O  217.7 426.3 .El9 1.6820 107.7 1.126 3.0 21.5 29.6 ~ 3 1 0  
16.61 14.95 10.11 3.90 7.30 4.84 15.61 l / l / P  17.9 13.7 1.2 .447 22.02S 142.9 tl6.2 -36.9 70.3L 9.397 
5- 270 5- 345.8 -136 104.0 20.1 
5- 34S.S 5- 520 -436 306.1 -6.2 
5- 920 I- 710 .PO1 119.3 18.9 
5- 260 I- 3Sl.6 .Ell 113.1 20.7 
8-  351.6 5- 520 ,513 506.6 -4.6 
21.85 17.32 13.13 
ro.02 15.96 11.66 
E- sco s- 760 . i o 0  127.6 16.r 
- 1 . S  1.122 116.6 -136 1.410 266.4 403.6 -651 2.1690 105.0 1.437 -2.2 - 7 . 0  316.2 ~ 4 3 6  
-2.0 1.376 73.0 ,459 1.141 S6.7 172.2 ,6190 1.67OA 96.S .578 1.5 -5.4 203.7 t l 9 l  
-.7 -66s i07.0 .386 I.306 2ll.b 432.4 ,600 1.6150 106.3 1.116 2.3 22.0 36.2 -373 
4.06 7.46 4.28 15.70 1/1/2 61.9 10.6 10.1 ,316 11.404 172.0 2S1.7 3.2 66.OL 8.28S 
-.6 1.172 121.6 .622 1.676 271.0 407.0 ,633 2.7160 107.1 1.476 -2.9 -6.0 323.9 ,513 
-1.9 1.372 66.9 .490 1.116 66.6 173.9 .I110 1.666A 95.6 .560 1.1 -4.9 196.9 .LO3 
-.2 .E49 104.6 .367 i.271 205.9 436.S .779 1.7620 109.0 1.110 2.0 L3.1 46.6 .300 
4.32 1.72 3.60 1S.63 1/1/2 66.5 6.1 15.3 .e28 7.493 166.3 243.C 9.6 7O.IL 1.482 - UAR6 ARRIVAL DATE : 2410130 (22 MAR 1997) 
5- 170 5- 323.1 .163 64.0 T6.6 9.1 -917 90.7 .163 .OS9 183.4 360.1 .719 e9980 92.6 1.264 -11.2 -66.9 294.9 ,262 
I- 323.1 5- 530 -262 310.3 -24.7 -4,s 1.381 85.1 ,398 1.169 17.1 172.6 ,7160 1.66lA 94.9 .606 4.6 8.7 214.0 -169 
5- 5 8 0  S- 650 ~536 65.9 26.6 2.0 ,965 126.0 .I30 3.563 27O.S 389.3 .961 6.1640 102.3 1.300 -1.6 -11.6 346.0 e402 
21.41 17.64 4.45 3.Sr 6.97 13.38 16.31 2/1/1 61.3 41.6 45.2 .E76 L.6OL 63.0 140.0 -42.1 f3.9L 1.407 
S- too 5- 321.1 .mi 01.7 ro.6 
COAL ~ S . W  4.~7 
I- 327.9 5- 530 .E60 307.1 -17.6 
S- 530 ¶- 660 . I O 1  66.3 L7.S 
9.0 .Si4 92.P ,169 .E59 190.6 385.P ,714 1.OOSD 93.1 1.261 -11.9 -67.6 294.1 .CEO 
-3.1 1.365 6L.6 -404 1.163 2S.l 173.0 .704D 1.661A 94.1 .604 3.3 .2 211.7 .166 
2.3 ,926 124.9 .666 2.827 26S.9 394.2 .94S 4.7090 103.1 i.272 -1.6 -10.7 349.5 ,591 
3.~3 e.94 12.31 10.20 t/i/i  ~ i . 6  39.r 50.o .me t . 3 3 0  84.e ~35.0 -46.1 or.oL i . o m  
2 87 
OTOPOVER TIME s 0 O A Y 5  1997 OUTBOUNO SWING8Y MISSION DURATION 4 8 0  DAVS 
M A R 3  ARRIVAL CITE e 24S0530 
2 2  MAR l e e r  _ _  
LAUNCH 5WNGBY 3PEEOl- R A i - D E C L I - I  -1 '-Ul -PSI I-ECCEN -3MA -THETI THE12 PERIH APHEL PSI 2 V 2 I 2 CECL2 RAP SPEECP 
SUNGBY ARRIVE SPEED3 R A 3  DECL3 I 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI 4 V  4 I 4 DECL4 R A 4  3PEEC4 
DEPART RETURN 5PEEO5 R A S  OECL5 I 5 V 5 PSI 5 ECCEN SUA THE15 THE16 PERlH APHEL PSI 6 V 6 I 6 DECL6 RA6 5PEEC6 
P R O P _ _ A E R O D V L _ ~ ~ ~ ~ _ ~ V A  OVD EYR -~_Y_P~-SUN-A-SUN RJAPPA-- :A E -_-I-NC-RAP DECLP ETA PERIC 
5- 250 5- 331.7 ,416 86.8 16.8 -2.9 1.049 112.9 .403 1.149 262.5 395.1 .686 1.6110 99.9 1.377 - . 6  -2 .8  302.2 .SO4 
5- 331.7 5- 530 -304 3 0 5 . 5  -13.8 - 3 . 0  1.384 80.9 .411 1.176 31.7 173.4 .6920 1.660A 94 .5  .601 2.8 - 1 . 6  209.7 e l68  
5- 530 5- 730 .279 108.9 13.9 -3.7 .720 113.9 .426 1.441 228.1 424.4 ,830 2.0600 108.0 1.145 5 . 1  23.9 19.9 ,392  










260 5- 339.1 ,471 95.4 18.7 
339.1 5- 530 .366 305.0 - 9 . 0  
19.16 1 5 . 5 1  10.06 
530 5- 740 2 4 9  114.0 1 7 . 5  
270 5- 345.7 .535 104.2 20.2 
545 .1  5- 550 .435 306.6 -6.5 
530  5- 150 ,223 120.0 18.7 
20.24 16.41 11.60 
352.1 5- 530 . 5 1 l  309.6 - 5 . 0  
21.77 11.65 13.41 
280 s- 352 .1  .6or 1 1 5 . 3  20.8 
530 5- 760 . i s 9  121.4 18.8 
-2.2 1.079 111.6 .463 
-2.5 1.381 76.9 .431 
-1.7 .699 111.8 .413 
-1.4 1.119 i 1 8 . 5  .534 
-2 .2  1.376 73.0 .458 
- .8  -678 109.5 .404 
- . 6  1.167 121.5 .616 
-2.0 1.370 68.9 .481 
3.65 7.05 5 .46 15.96 
3.83  7.25 4 .81  i 5 . s e  
- .z  107.0 .39a 













265.3 400.3 .668 1.8200 102.5 1.402 -1.4 -5 .4 309.3 -368  
222.2 428.4 .a12 1.9530 108.4 1.134 3 . 3  21.6 29.6 - 3 8 6  
65.9 13 .9  5.6 .448 20.305 138.8 218.4 - 4 1 . 0  72.4L 6 . 6 4 9  




70.0 1 0 . 7  
~ 7 0 . 5  407.3 
' 68.7 177.6 
~ 210.3 436.4 
74.4 8.1 
.6S l  2.1420 105.2 1.434 -2.2 -1.1 S l8 .7  .435 
.Big0 1 . 6 5 5 A  9 3 . 2  .576 1 . 5  - 3 . 7  200.5 .181 
. r94 1.8690 i o e . 9  i . 1 2 4  2.4 22.1 38.2 .3e7 
10.0 . s i 7  1 1 . 1 1 5  17e.s 131.9 1.8 6 6 . 3 ~  8.337 
.632 2.6590 101.7 1.473 -0 .9  -8.1 524.4 . S Z I  
.5710 1.6541 9 2 . 3  .558 1.1 - 3 . 4  195.7 .194 
.775 1.0020 109 .1  1 . 1 2 5  2 . 0  2 3 . 1  48.7 .390 
1 5 . 1  -230 7.624 166.3 243.6 9 . 7  70.6L 1 . 5 2 5  
5- 250 5- 331.9 .415 86.9 16.6 -2 .9  1.048 112.8 .402 1 .146  262.3 391.2 .be6 1,6060 99.9 1.376 -a6 - 2 . 8  302.4 ~ 3 0 4  
5- 531.9 5- 140 .304 305.8 - 1 5 . 5  -3 .4 1.383 81.0 ,408 1.170 31.7 177.5 ,6920 1.648A 91.7 .600 3 . 1  1 .2  2 0 7 . 0  . I60 
19.25 1 5 . 0 1  8 . 7 ?  3.58 6.78 7.10 16.69 1 /1 /2  70.6 21.1 1 3 . 1  ,652 8.746 7 5 . 3  245.0 72.6 106.20 5.048 
5- s40 5- 730 .si2 i i 0 . 9  1 1 . 5  - 5 . 1  . u t  116.4 ,453 1.502 232.7 424.5 2 . ieso  108.9 1 . 1 5 7  6.5 26.5 18.3 . a i *  
5- 280 5- 339.5 .468 91.6 18.8 
5- 539.5 5- 540 .366 305 .5  - 9 . 8  
5- 540 5- 740 .zrr  iis.8 16.9 
19.88 $6.17 10.00 
5- e m  a- 346.3 .s3i 104.1 20.2 
5- 546.3 5- 540 a434 307.4 -6 .9  
I- 140 5- r50  ,248 121.1 18.5 
10.63 16.93 1 1 . 5 1  
-2 .2  1.077 1 1 5 . 5  .460 1.236 264.9 400.6 .668 1.8050 102.5 1.401 -1 .4  -5 .4 309.7 .a66 
-2 .6  1.379 76.9 .420 1.153 41 .1  178.6 .6590 1.647A 9 1 . 0  .590 2 .1  -1.3 202.0 .166 
3.49 6.89 6.17 16.38 1/1/2 74.0 14.3 6 .0  .450 19.149 133.2 118.3 -48.6 75.3L 6.159 
-2.3 1.375 73.0 -414 1.133 5 7 . 0  179.9 .6190 1.647A 90.1 .576 1 . 5  - 2 . 0  197 .3  a 1 1 5  
- .9 .694 112.0 .422 1.363 220.7 432.4 . I 8 8  1.9370 109.6 1.132 2.5 2 2 . 2  38.3 e402 
3.70 7.10 5.42 16.32 l / l / L  78.0 10.7 9 .7  .319 11.853 172.8 232 .1  .3 66.7L 3.466 
-2.1 . n r  114.3 .435 1.425 226.7 428.4 .eo5 z.0450 109.2 1.144 3.8 22.4 29.4 .405 
-1.4 i . 116  118.4 . 5 ~ 9  1.381 267.6 404.5 .e50 2.1120 i05.i 1 .432  -2.2 - 7 . 2  3 1 7 . 1  .434 
. __ - MARS ARRIVAL DATE = 2450550 (11 APR 1997) 
5- 250  5- 332.1 a414 87.0 16.6 -2.9 1.047 112.8 .401 1.144 262 .1  395.4 +685 1.6020 9 9 . 9  1 .376  -e6  - 2 . 8  502.5 -504 
5- 351.1 5- 550 ,304 306.4 -17.7 -3 .9  1.382 81  1 406 1 167 Si 3 181 3 .693D 1 8 4 0  8 9  1 a602 3 .5  4 . 3  204.4 e 1 5 6  
5- 3 5 0  5- 730 .355 112.9 6.5 - 8 . 2  .767 l1S:O 1486 I:581 23711 424:s .e13 2:3490'109:9 1.171 9.7 31.8 14.4 a463 
0- 260 5- 540.0 .466 95.8 18.8 -2 .2 1.074 111.4 -417 1.228 264.5 400.9 .667 1.7880 102.5 1.399 - 1 . 5  - 5 . 5  310.1 a 3 6 5  
5- 540.0 5- 5SO ,365 306.2 -10.5 -2 .9 1.379 76.9 .427 1.130 4 5 . 0  182.3 ,6590 1.641 88.3 -592  2 .3  a7 199 .1  e162 
10.34 26.93 9.93 3.41 6 .81  7.00 16.90 1 /1 /2  81.9 14.9 6.3 .451 18.158 116.6 218.0 -53 .3  78.6L 7.744 
5- 110 5- 346.0 . I 2 7  104.7 20.3 -1.3 1.112 118.3 .524 1.365 267 .1  404.9 .649 2.0800 105.1 1.429 -2.3 -7 .3  317.7 - 4 3 e  
5- 546.. 5- 550  .432 308.4 -7 .3  -2 .4 1.375 73.1 .412 1.131 56.9 183.3 .6200 1.642 87.3 -579  . 1.6 - e 5  194.4 -113 
~ 0 . ~ 9  17.00 8.75 3.29 (1.69 8.21 17.68 11112 78.6 26.0 15.3 ,652 1.507 76.0 249.4 72.5 ~ 0 6 . 7 0  4.244 
5- 550 5- 740 .so9 i i 7 . s  15.9 -2.6 . n e  116.9 .462 1.401 231.2 428.4 .797 1 . i 6 s o  1io.e 1 . 1 5 5  4 . 2  2 3 . 2  29 .1  .a29 
I- 550 5- rso .e76 122 .1  18.1 -1.0 . n e  114.6 .443 1.403 221.1 452.5 .mi  Z.OLSD 110.4 i . i 4 1  1 . 7  2 2 . 3  38.3 . 4 e i  
288 
STOPOVER T I M E  r 0 O A Y S  1997 OUTBOUND SUING87 
- -- - - 
LAUNCH SWNCBY SPEEOI- R A i ' D E C L l - l - l ~ v ? - P S ~ ~ ~ E ~ - ~ M A  -THETI THETZ PERIH -APHEL--PSI 0 - i  2 - I 2 OECLZ 
SWNCBV ARRIVE SPEED3 R A 3  DECL3 I 3 v 3 PSI 3 ECCEN SUA THE73 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 
DEPART RETURN SPEED5 R A 5  DECL5 1 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECLO 
PROP AERO DVL O V A  EVA DVO EVR TYPE SUN-*-SUN R-SPFA---:A p C  Z A P  -0ECLP 
5- 220 5- 2SO.8 .499 76.1 20.7 1.3 .924 119.3 .SO3 .889 226.9 260.0 . 4 4 l A  1.3360 61.5 1.276 L . 2  4 . 0  
5- 250.8 5- 410 .618 307.9 2 .7  1.3 1.409 115.4 .586 1.303 287.7 104.9 .540 2.066A 122.9 .671 -8 -2.2 
5- 4 l O  5- 740 ,108 134.6 12.1 - . 6  .643 85.7 .330 1.244 171.1 430.0 ,854 1.654 105 .5  1.096 1.6 16.7 
21 .91  13.11 10.73 6.60  12.17 2 .37  14.5s 1 / 2 / 2  29.5 11.4 14 .3  ,157 8.035 173.5 259.7 - 4 . 5  
5- 220 5- 252.0 .481 75.2 20.3 1.4 .928 116.1 -464 .89S 228.3 263.2 .462A 1.3290 63.0 1.279 2.1 4 . 1  
5- 2 5 2 . 0  5- 420 .569 309.1 3 . 1  1.4 1..398 114.2 ,561 1.253 288.8 508.1 . IS0 1.9S6A 119.2 -644 - 6  -2 .7  
5- 420 5- 740 -107 130.6 13.7 -.8 ,640 81 .5  .328 1.245 174.9 429.3 .837 1.653 105.4 1.098 1.9 19.1 
20.38 12.64 10.29 7.74 11.11 2.3) 14.50 1 /2 /2  33.0 11.8 13.4 . I 7 3  8.597 174.4 239.4 -3.4 
-..__I-- - -- - M A R 3  ARRIVAL DATE = 2450410 ( 2 2  NOV 19961 --- -_ 
MARS ARRIVAL DATE = 2450420 ( 2 OEC 19961 -- - - .  - --  - - ---_.-. - _______ 
MARS ARRIVAL DATE = 24S0430 (12 OEC 19961 -- - --I_---- - _. -_-_ ~ 
MI33ION OURATION : 520 C A Y S  
MARS ARRIVAL D A T E  : 2450410 
22 MOV 1996 
R A Z  SPEEDP 
R A 4  SPEED4 
R A 6  SPEED6 
ETA PERlC 
322.L -610  
167.7 ~ 3 7 5  
29.6 -317  





5- 220 5- 253 .0  -466 74.5 19.9 1 . 5  ,933 117.1 ,468 .go2 229.S 266.1 .479A 1.3240 6 4 . 2  1.282 2 . 0  4 . 2  322.6 ~ 5 6 4  
5- 2 5 3 . 0  5- 430  .564 310.1 3.5 1 . 5  1.389 113.2 .540 1.216 289.9 112.6 .S59 1.873A 115.5 a622 e 5  -2 .9  $88.9 ,302 
5- 430 I- 740 ,107 126.4 14.1 -.8 ,638 89.4 .327 1.247 178.9 428.9 .e39 1.655 105.3 1.099 2.0 19.4 30.2 e313 
19.13 12.30 9.94 6.83 10.21 2.36 14.41 1 /2 /2  37.1 12.2 12.5 .189 9 . 1 5 8  175.0 239 .1  -2.2 85.6L 1 .541  
MARS ARRIVAL DATE :: 2450440 (22 OEC 19961 . -. -.c - 
5- 220 5- 253.9 . I 5 4  73.9 19 .6  1 . 6  .936 116.4 .456 .907 230.6 268.1 .494A 1,3200 6 3 . 2  1.284 2.0 4 . 2  322.8 e544 
8- 253.9 5- 440 ~ $ 4 4  331.0 3 . 8  1.6 1.382 112.4 .524 1.188 290.8 J16.5 .566 1 . 8 1 O A  111.9 .603 .4 -2 .9  186.6 e273 
5- 440  5- 740 -111  122.3 1 5 . 6  -.8 .637 91.4 .328 1.250 182.9 428.5 .a40 1.6600 105.2 1.100 2.0 19.7 30.3 ,313 
16.15 12.09 9.67 6.05 9.43 2.42 14 .41  1/2/2 41.7 12.5 11.8 .203 9.713 175.5 238.6 -1.1 84.7L 1.768 
5- 230 5- 260.6 .354 69.2 17.8 -2.5 1.083 119.9 .524 1.245 258.0 297.4 .593A 1.898D 69.4 1.396 1.1 2 .7  317.6 , 5 1 3  
5- 260.8 5- 440 -513 318.2 5 .2  2.0 1.593 110.6 .520 1.233 296.9 511.7 .592 1.875A 114.5 .629 - . l  -6 .5  194 .1  -293  
5- 440  5- 750 ~ 1 1 2  136.9 14.1 -.I .630 89.0 .344 1.23s 178.2 433.7 .e l l  1.660 106 .1  1.098 1 .9  21.1 37.6 3 3 7  
21.11 14 .52  12.08 6.39 9.96 2.4s 14.94 1/2/2 3S.3 9 . 6  2 .6  .e29 44.679 82.2 254.5 -81.2 88.3L 9 . 9 0 1  
. -MARS ARRIVAL DATE 2: 2450450 ( 1 JAN 19971 -.- 
3- 2 i O  5- 246.0 ,375 79.6 21.4 .8 .831 110 .1  ,453 .774 210.5 250.2 .423A 1.125D 63.3 1.209 L.7 5 . 2  523.8 -559  
5- 246.9 5- 4 5 0  -560 305.7 3.4 1 . 5  1.370 113.5 .519 1.139 286.2 524.3 - 5 4 8  1.729A 105.7 -570 - 1  e 9  181.7 ,236 
5- 4 3 0  5- 730 .125 106.8 16 .1  -1.3 .646 95.5 .320 1.273 192.0 423.3 .866 1.6790 104.0 1.103 2.4 t8.8 23.0 ,296 
15.69.10.56 7.89 5.13 8 . 5 1  2.61 14.15 1 /2 /2  54 .0  11.9 18.3 . I 9 2  6.298 t72 .8  243.5 -4 .1  90.60 1.010 
5- 220 5- 254.6 . 4 4 5  73.4 19.4 
S- 254.8 3- 4 5 0  .529 311.7 4 . 1  
5- 450  5- 740 . l l 7  118.7 16.4 
17.39 11.99 9 .47  
5- 230 5- 261.7 -542  68.8 17 .5  
5- 28l.r 5- 4 5 0  -493  316.9 5.6 
S- 4 5 0  5- 750 .114 132.8 15 .2  
20.10 14.26 11 .78  
I- 250 5- 326.4 .441  84.6 16.8 
5- 326.4 5- 4 5 0  . S O 7  324.2 - 6 . 7  
5- 4 5 0  5-&770 .133 1 6 1 . 1  8 .9  
21.92 12.18 9 . 3 6  
5- 60 5- 330.7 .281 70.5 30.6 
5- 330.7 5- 460 .320 316.0 - 6 . 7  
5- 480 5- 600 .294 63.7 23.3 
21.02 12.64 8.02 
5- 210 5- 249.2 ,371 79.5 21.2 
5- 24S.2 5- 460 .as2 306.2 3.6 
5- 460 5- IS0  . l 3 7  105.0 16.4 
15.38 10.69 7.60 
3- 220 5- 2 5 5 . 1  ,439 13.0 19.2 
5- 2 5 5 . 1  5- 460 a517 312.3 4 . 3  
5- 460 5- 740 .126 115.7 1 7 . 1  
16.67 12.00 9.32 
1.7 ,939 115.8 .446 .911 231.4 270.5 . S 0 5 A  1.3180 6 6 . 0  1.286 1 .9  4 .5  322.9 ,529  
1.7 1 . 3 7 i  111.6 -510 1.167 291.4 S2O.S . S 7 1  1.762A 108.2 a589 -3 -2.8 167.7 .e47  
- . 9  .638 93.5 .330 1.255 181.1 428.3 ,841 1.6680 105.3 1.101 2.1 20.0 3 0 . 3  .314 
5.40 8.78 2.S3 14.50 1/2/2 47.0 12 .7  11.2 .e15 10.240 175.7 2 3 8 . 6  - . O  03.9L 1 .907  
- 2 . 6  1 .082  119.2 .514 1.242 259.0 299 .1  .603A 1.8800 70.4 1.395 1.0 2.7 317.7 .493 
2.1 1.386 109.6 . S O 3  1.205 298.0 515.7 .599 1.812A 110.9 .611 - . 2  -6 .6  193.9 ,264 
-,I ,629 9 1 . 1  .344 1.238 182.1 433.3 .e12 1.6630 106 .1  1.099 1.9 21.3 37.8 .336 
5.83 8 .21  2 .48  14.92 i / 2 / 2  39.7 9 . 8  3 . 1  .247 37.090 67.0 237.9 -66.6 92.70 8.925 
- 3 . 0  1.072 113.8 ,431 1.218 266.8 391.1 .693 1.742D 9 9 . 2  1.394 - .e  -2.5 298.3 ,307 
-1.4 1.460 85.6 . 5 4 1  1.578 12.5 127.6 -7180 2.438A 122.9 . 7 5 1  2 .1  -12.2 218.6 .409 
.2 .613 85.4 .384 1.201 112.6 443.8 ,744 1.671 110.1 1.094 1.8 2 4 . 2  53.2 .S90 
9.73 13.10 2.83 16.06 1/1/2 15 .4  1.3 2 6 . 1  ,639 4.428 10.5 222.0 9.4 143.50 2.192 
- MARS ARRIVAL DATE = 24S0460 ( I1 JAN 19971 
2.6 .946 74 .4  .293 .e77 129.1 428.5 .620 1.134 103.0 1.275 -1.3 - 5 . 0  275.4 .320 
- 1 . 5  1 .439 8 2 . 5  .509 1.437 22.5 1.35.1 .7010 2.169A 119.4 ,712 1.9 -12.0 2 1 8 . 7  .Sa0 
. I  ,160 111 .6  ,373 1 .602  242.6 344.3 1.0041 2.2OOD 85 .8  1.162 -1.9 -6 .6  12 .2  .ZOO 
6.38 11.74 6.62 12.57 2/1/1 19.6 118.4 40 .5  .586 2.890 6.7 LO5.9 2.4 121.70 1.108 
- 9  .834 110.4 .447 .777 210.8 251 .1  .429A 1.125D 63.7 1.211 2.7 5 . 3  524.1  ,552 
1.6 1.366 113.2 .512 1.126 286.3 528.1 . I 5 0  1.702A 101.9 , 560  .6 2.0 179.2 ,218 
-1.4 ,849 9 7 . 6  ,325 1.280 196.4 423 .3  .864 1.691D 104.2 1.106 2 .5  19.2 22.8 .301 
4.69 8.08 2.69 14.24 1/2/2 61.1 16.1 17 .8  .191  6.447 173.0 243.4 -3 .8  90.60 1 . 0 7 4  
1.7 .941 115.4 .439 ,915 232.1 272.0 .513A 1.3170 6 6 . 6  1.268 1.9 4 . 3  323.0 . S I 7  
1.6 1.312 111.4 . S O 0  1.150 291.9 524.4 . 5 7 5  1.726A 104.6 .577 .3 -1.9 186.1 ,225 
- . 9  .639 95.5 .334 1.260 191.3 428.1 .640 1.6810 1 0 5 . 4  1.103 2.2 20.2 30.3 .317 
4.87 0 .26  2.60 1 4 . 5 5  1/2/2 53.2 12 .9  10.7 .225 10.733 175 .7  L36.3 .6 63 .4L  2.165 
5- 230 5- 202.Y .533 68.4 17.3 -2.6 1.061 118.7 .SO6 1.239 259.7 301.7 .612A 1.8670 71.2 1.394 1.0 2.8 317.8 .477 
5- 262.6 5- 460 . 4 7 7  319.6 5 . 8  2 .1  1.360 109.1 ,490 1.184 298.9 519.7 .6D4 1.764A 107.4 .598 - . 3  -8 .4  193.1 .239 
5- 400 5- 750 ,119 126.9 16.3 -.I .630 93 .2  .345 1 .241  186.2 432.9 ,813 1.6700 106.7 1.100 2 . 0  21 .5  36.0 .356 
19.32 14.12 11.55 5.20 8.58 2.56 14.93 1/2/2 44.9 10.0 3.6 .e64 31.492 57.5 235.3 -57 .1  95 .60  6 . 0 4 6  
5- 250  S- 320.5 .431  8 5 . 5  
5- 326.5 5- 400 .305 317.9 
5- 400 5- 770 ,128 158.3 
20.19 11.88 
__I__ A-- - 
I -  a0 ¶ -  321.7 ,262 60.8 
5 -  327.7 S- 470 .292 315.2 
5- 470 5- 600 ,334 65.3 
20.47 13.36 
16.8 
-7 .3  
10.2 
9 . 1 2  
31 .7  
- 6 . 5  
2 3 . 4  
5.69 
- _. - 
-3.0 1.062 113.4 ,419 1.188 265.1 392.7 ,690 1.6860 99.5 1.387 -.8 -2 .8  299.6 .SO5 
- 1 . 5  1.439 83.8 -506  1 . 4 4 1  18.6 1 3 4 . 1  .71lD 2.17OA 119.2 - 7 t 3  2.0 -11.0 219.0 .350 
e 2  ,612 87.7 .380 1.206 176.2 443 .0  .749 1.867 109.6 1.094 1.6 24.3 5 3 . 6  .365 
6.53  11.70 2 - 7 3  15.94 1/1/2 19.4 5 . 5  18.6 .645 8.176 15.4 220.1 1 4 . 5  137.30 3.358 
- MAR3 ARRIVAL DATE : 2450470 (21 JAN 1997) 
2 . 7  -947 75.6 e275 ,678 129.4 414 .0  ,636 1.120 102.4 1.275 - 1 . 2  - 5 . 3  273 .1  .e92 
-1.8 1 .423  83.6 . I 7 5  1 . 3 5 4  19.4 141.3 . 7 l l D  1.997A 115.3 ,680 2 . 2  -11 .3  219.4 a113 
.6 ,190 114.6 .416 1 .730  250.0 347.4 1.007A 2 .4530  86.3 1.182 -1.8 -7.6 7.3 . 213  
7.10 10.47 7.67 12.77 Z / l / l  23.7 113.7 41.8 . IO4 2.602 0.7 204.7 4 . 5  125.20 1 .269  
5- 210 8- 249.4 -319 79.4 21 .2  .9 .635 110.3 .44S ,778 211.0 251.4 .432A 1 .125D 63 .6  1.212 2.7 5 . 3  324.1 m549 
5- 249.4 5- 470 ,549  306.6 3.7 1.6 1.363 113.2 . S O 8  1 .116 266.0 532.0 .549 1.663A 9 6 . 1  -512 * 6  3 . 5  176.0 
5- 470 5- 730 ,150 104.0 16.7 -1.6 .653 99.8 . 333  1.291 200.9 4 2 3 . 4  ,861 1.72OD 1 0 4 . 5  1.106 2 . 7  1 9 . 5  22.6 * S O 7  
11.32 10.93 7 . 7 7  4 .39 7.78 3.16 14.37 I/Z/Z 69.0 16.3 1 r . s  . i s 9  8.576 173.2 243.2 - 3 . 5  90.60 1.111 
5- 220 5- 2 5 5 . 4  *435 72.6 1 9 . 1  -1.7 .942 115.1 .435 .917 232.5 272.9 .516A 1,316D 6 7 . 0  1.289 1.9 4 . 3  323.1 e 5 1 0  
s- 2 5 5 . 4  5- 470 .510 312.8 4 . 5  1.8 1.369 111.1 .493 1.136 292.0 528.3 .577 1.699A 100.9 .566 - 3  - . 9  181.6 .EO0 
5- 470 3- 7 4 0  .136 113.5 17.6 -1.0 .642 97.7 .339 1.268 195.6 428.0 .636 1,6970 105.6 1.105 2.3 LO.4 3 0 . 3  
16.58 12.12 9.23 4 . 4 6  1.65 2.89 14.64 11212 60.2 13.0 10.3 ,231 11.116 175.5 238.1 1 . 5  63.OL 2.346 
5- 230 5- 263.1 -526 68.2 17.2 -2.6 1.080 118.3 . S O 1  1.237 260.2 303.2 .618A 1.857D 71.6 1.394 1.0 2.6 317.5 *466 
5- 263.1 5- 470 ,466 320.2 6.0 2.1 1.376 108.7 .479 1.168 299.S St3.7 .608 1.727A 104 .0  ,567 - . 3  - 6 - 0  191.7 . e l 7  
5- 470 5- 150 -127 1 2 5 . 5  1 7 . 2  -.I ,032 9S.4 .348 1.247 190.3 432.7 .e13 1.6800 106.7 1.101 2 . 0  21.7 38.1 e 3 3 0  
18.76 14.09 11.39 4.66 8.07 2.10 14.97 1/2/2 50 .8  10.2 4 . 1  .e77 27.779 51.1 234.L - 5 0 . 7  98.00 7.429 
5- L40 5- 274.9 .606 66.9 15.9 -3.3 1.215 
5- 274.9 5- 470 .405 330.3 11.5 3.5 1.380 
5- 470 5- 760 .122 139.6 15.2 - .e  .622 
L1.26 16.01 13.43 5.20 8.59 
5- 329.6 5- 470 .SO5 313.6 -7.b - 1 . 7  1.421 
5- 470 5- 7 7 0  -126  154.6 11.7 .L .612 
18.84 11.71 9.01 7.13 10.51 
5- 230 5- 1es.o ,426 es.9 16.6 -3.0 i .osa 
119.2 ,652 L.009 
j 105.0 .466 1.216 
92.8 ,36D 1.227 
1 2.62 15.37 % / e l 2  
1 113.2 ,413 1.114 
I 82.7 .478 1.351 
! 90.0 .377 1.210 
2 .W 1S.66 1/1/2 
282.4 334.4 . ~ O O A  3.3soo 60.0 i . sa i  . t  .I 506.0 .a05  
311.3 518.9 .6SO 1.762A 107.7 .615 -1.9 -13.8 200.4 .238 
18S.1 437.5 - 7 6 1  1.6690 106.1 1.096 1.9 23.1 45 .9  -358 
40.0 1 . 7  26.6 .366 4.352 25.4 230.6 -24 .5  1 2 l . l D  1.227 
264.2 393.5 ,669 1.6590 99.6 1.983 -.6 -e.? 300.6 -305 
22.6 141.6 . lo60 1.996A 115.4 .679 2.1 -11.4 219.L .314 
i79 .9  442.4 ,754 i . 6 ~  i00.e s.005 t .8 ~ 4 . 4  54.0 .sal 
23.9 5.7 14.0 ,647 0 . ~ 3 4  02.8 t i9 . e  21.0 ~ I L . ~ D  4.601 
5- COO 5- 317.0 ~ 4 0 3  94.4. 16.'6 -2.3 1.091 116.0 .477 1.284 L67.1 396.0 ~ 6 7 1  1.6970 lOL.3 1.411 - t .4  -9.1 307.4 .*Be9 
3- 587.0 5- 470 .369 309.6 - 5 . 0  -1.6 1.420 78.1 .491 1.329 36.6 143.5 .e760 1.W2A i 1 5 . 0  -870 1 . 1  -11.7 217.C ~ 3 1 8  
11- 470 5- 760 ,140 168.5 7.4 .5 .603 66.7 .399 1.194 175.0 447.6 .111 1.670 111.4 1.091 1.0 C 5 . 5  8t.l - 4 1 0  
~ 0 . 5 6  is.ao ~ 0 . 3 4  7.25 ro.se e.96 ie.40 i / i /z  25.4 4.5 2.3 ,441 so.sso e1.3 t t o . 8  eo.5 ~ I ~ . O D C ~ . ~ J ~ D  
289 
8TOPOVER TIME X 0 DAY5 1997 OUTBOUND 3UlNGBY MISSION OURATION : 520 D A Y S  
M A R 3  ARRIVAL OATE D 2450480 
31 JAN 199) 
APHEL PSI 4 V 4 I 4 OECL4 RA4 3PEEC4 
APHEL PSI 6 V 6 1 6 OECL6 R A 6  SPEED0 
- A  E fNC RAP OECLP ETA PERIC 
-APHEL -PSI C- i z I 2 DECLZ R A P  SPEECL 
- 
LAUNCH 8UNGBY-8PEEOl R A I  --OE<Ll- 
8UNCBY ARRIVE EPEE03 RA3 OECL3 
DEPART RETURN EPEE05 R A 5  OECLS 
-- -. . - - - - - - 
I 1 V 1 PSI 1 ECCEN SUA THE11 THET2PERIH- 
I 3 V 3 P S I  3 ECCEN SUA THE13 THE14 PERlH 
1 5 V 5 PSI 5 ECCEN SMA THE15 THETI PERIH 
PROP-- AERO-OVL-- O V A  EVA OVO EVR TYPE SUN A SUN R KAPPA __ 
5- 140 5- 303.1 .239 58.4 8 4 . 5  
3- 303.1 5- 480 ,290 336.8 -31.3 
5- 460 5- 660 .e91 74.3 32.0 
1 7 . 7 5  11.83 5.29 
______ ~ -__ . ___ _ _  
13.1 -928 37 .1  . 1 5 7  .862 164.0 359.0 . I L I A  .997 8 9 . 9 - l . z 6 z l 1 3 . 0 - - 7 8 . 2  306.1 ,290 
-6 .2  1.403 94.7 -439 1.282 344.5 509.6 .719 1.645A 109.7 .649 7 . 1  1.2 220.2 . 2 6 f  
3.6 .754 112.3 ,383 1.582 240.3 390.5 .976 2.1880 98.3 1.157 -3 .6  - 1 9 . 8  356.7 .e46 










150 I- 311.5 -194 72.3 61.9 
311.5 5- 460 -250  329.6 -19.3 
460 5- 670 .e l6  f6.8 36.8 
10.3 .924 88.1 , 1 5 7  .a60 169.9 388.2 , f 2 5  
-3.4 1.409 91.3 ,440 1.297 351.9 507.8 .726 
5.4 . I 4 0  111.2 .371 1.530 235.9 395.7 .962 
5.91 9.29 6.21 13.58 2/1/1 29.9 41.4 58.2 
9.1 .920 89 .3  .159 .819 176.4 374.7 -722  
-2.6 1.411 88.4 .443 1.302 1 . 3  147.1 .7250 
10.0 -726 110.0 e361 1.482 231.2 400.5 .948 
6.00 9.38 6.27 14.43 W i l l  28.6 45.4 57.8 
.995 91 .1  1.262 -10.9 - 7 2 . 1  299.2 e 2 5 0  
1.8681 110.5 .656 4 . 1  -6.1 220.3 -267  
2.0980 99.4 1.149 - 5 . 1  - 2 3 . 7  2.3 .e64 
,964 2.125 80.1 162.0 -41.6 103.80 1.084 
.996 9 2 . 0  1.263 -10.7 - 7 0 . 1  296.3 e249 
1.879A 111.0 ,658 3 . 1  -6 .Y  220.3 .270 
2.0170 100.4 1.142 - 9 . 6  - 3 5 . 8  12.0 - 3 1 1  
.972 2.069 80.1 155 .2  -45.4 91.00 1.039 
16.13 10.81 4 .60  
160 5- 317.9 ,161 69.4 80.2  
317.9 8- 480 -249 322.4 - 1 4 . 6  
460 5- 860 .E81 60.8 46.6 
18.70 10.71 4.43 
L l O  5- 249.3 .370 79.5 21.2 
249.8 5- 480 . 5 5 1  306.9 3.8 
460 5- 730 -166  103.6 16 .7  
15.49 11.28 7 . f9  
- 9  ,835 110.4 ,447 .777 210.9 251.2 .43OA 1.1250 63.7 1.211 2 .7  5.3 324.1 - 5 1 1  
1.7 1.361 113.3 .SO7 1.109 285.3 535.8 ,547 1.6711 9 4 . 3  .547 -8 1.2 172.1 -198  
-1.7 .659 102.0 .342 1.304 205.4 423.6 ,858 1.7490 104.9 1.112 2 .9  19.9 22.4 .31¶ 
4 .21  7.60 3.49 14.12 l / 2 /2  77.5 16 .1  17.2 ,198 6.682 173.3 243.0 -3 .3  90.80 1.123 
-1.8 .943 115.0 ,433 .918 232.7 273.3 .5ZOA 1.3150 6 7 . 1  1.289 1 .9  4.4 323.1 -506  
-1.0 .647 99.9 .345 1.277 199.9 428.0 ,838 1.7190 105.8 1.107 L.4 L0.6 30.3 ,327  
4.16 7.56 3.11 14.75 1/2/2 6 8 . 1  13.2 9 . 9  .e33 11.566 175.4 t 3 7 . 9  1.9 83.0L Le466 
1.6  1.368 1 i i . o  ,489 1.129 291 .1  532.2 . 5 7 7  1.681~ 97.3 , 5 6 1  .e .I 180.4 -196  5- e20 5- 255 .6  .434 7 2 . 7  19.0 5- 255 .6  5- 480 .SO8 313.1 4.6 
5- 400 5- 740 ,150 112.1 17.9 
16.51 12.35 9 - 2 0  
¶- 230 5- L63.5 .522 68.0 17.0 
5- 263.8 I- 460 .458 320.8 6.1 
5- 480 5- 750 -137 122.8 17.9 
18.43 14.17 11.28 
5- e40 5- 270.1 .596 66.8 15.8 
5- 276.1 5- 460 .389 331.0 11.7 
5- 460 5- 760 .128 135.9 16.4 
20.53 15.86 13.13 
-2.6 1.080 118.1 .497 1.237 260.6 3 0 4 . 2  .622A 1.8510 72.2 1.393 1.0 2.6 317.5 ~ 4 5 8  
2.1 1.373 108.3 .472 1 .115  299.8 S27.7 ,810 1.700A 100.5 ,579 -.I - 5 . 1  189.4 .PO0 
-.6 .635 97.6 .352 1.214 194.5 432.5 .a12 1.6950 106.9 1.103 2.1 21.8 36.1 - 3 4 2  
4.27 7.66 2.89 15.04 1/2/2 57.6 10.3 4.5 .287 25.315 46.3 8233.6 - 4 6 . 0  99.70 8.982 
-3.3 1.208 118.7 .618 1.947 282.4 336.4 .705A 3.1890 8 0 . 9  1.495 . l  - 5  305.3 -389  
3 .4  1.384 104.2 .413 1.199 312.3 520.9 .656 1.742A 104.5 . I 0 6  -1.8 - 1 3 . 9  199 .7  ,217 
-.2 .624 95.1 .362 1.232 189.1 437.1 .786 1.6780 108.1 1.099 1 .9  23 .1  46 .1  .359 
4 . 6 7  8 . 0 6  2.73 15.39 1/2/2 4 5 . 0  7.9 27 .9  .398 4 . 1 5 3  24.7 230.8 - 2 3 . 8  123.30 1.254 
113.1 .410 1.166 263.7 394.0 .668 1.6440 99.7 
82.0  ,457 1.290 25.9 148.0 .IO10 1.879A 111.6 
92.3 .376 1.212 183.8 441.9 . 7 5 7  1.6680 109.5 
2.71 15.82 1/1/2 28.9 5.8  11.1 .648 10.361 
3- 250 5- 330.2 -423  86.2 16 .6  
3- 330.2 5- 480 ,305 310.¶ -8 .6  
3- 460 5- 770 .lZ7 110.6 13.2 
17.80 11.66 8.95 








































- .6  
2 . 1  
1.8 
219.3 
-1  .4 





1 * e  
230.2 
-2 .7  
-10.6 
24 .4  
31.9 
- 5 . 1  
-10.9 
25 .6  
- 7 5 . 7  




301 .1  .305 
218.7 . E 7 6  
s4 .2  .379 
127.60 6 . 0 6 f  
5- 260 5- 331.5 .480 9 4 . 8  1 8 . 7  
5- 337.5 5- 480 .369 307.5 - 6 . 3  
5- 480 5- 780 ,136 165.2 8.9 
19.39 13.16 10 .29  
5- 270 5- 343.8 .549 103.3 20.0 
5- 3 4 3 . 0  5- 480 .441 307.2 -4 .9  
I- 480 I- 790 . 1 5 5  1 7 8 . 1  4 .2  
21.56 15.22 11.96 
115.9 .474 1.276 266.7 399 .1  ,671 1.8810 102.3 
77.6 .472 1.268 39.3 149.9 .6700 1.867A 111.8 
8 9 . 1  .395 1,195 178 .6  446.8 .723 1.666 111.1 
2.87 16.36 1/1/2 30.8 4 . 1  1.2 ,442 94.396 
307.8 .369 
216.4 .279 




70.8 -435  
63.5L 4.270 
119.0 -553  1.461 269.8 402.8 .614 2.2690 104.9 
73.5 .491 1.240 5 i . S  152.4 .6310 1.850A 112.0 
8 5 . 1  .420 1.178 173.7 412.0 ,683 1.673 113.1 
3.25 11.05 1/1/2 33.4 4.8 7 .8  .310 14.794 
13 ARRIVAL OATE = 2450490 (10 FEB 19971 -
76.6 .258 .879 129.9 419.2 .652 1.106 101.1 
84 .8  .432 l r 2 5 9  17 .2  113.0 .I110 1.804A 107.7 
120.3 . . 5 5 5  2.271 2 6 4 . 2  352.9 1.OllA 3.1310 87.5 
10.41 13.53 2/1/1 33.6 104.2 4 2 . 0  ,853 2.788 
5- 80 5- 324.4 .246 6 9 . 0  32 .7  
5- 324.4 5- 490 .266 312.'9 -12.6 
5- 490 5- 000 .433 68.8 23.7 









-1 .2  
2 . 7  
-1 .7  
203.4 
- 5 . 7  
- 8 . 6  
-9.9 





5- 1 5 0  5- 311.7 
5- 311.7 5- 490 
a- 490 5- 670 
.192 73.1 8 1 . 6  10.2 ,924 88.1 .117 .860 119.9 368.4 .725 ,995 91 .1  1.262 -10.7 -72.3 299.1 .e47 
.247 3 2 7 . 2  -23 .8  -4 .1 1 ,401  90.8 .424 1.261 357.3 513.3 . I 2 6  1.796A 107.1 .639 4 .7  - 3 . 3  220.5 .240 
.305 79.5. 33.8 4.4 . I60 113.8 .403 1.601 241.2 396.8 .956 2.2460 100.3 1.162 -4 .1  -19 .1  359.5 .e70 
8 .71  11.49 4.57 5 .22  8.60 6.91 13.83 2 /1 /1  3 5 . 1  38.8 51 .0  .985 2.324 80.3 119.7 - 3 9 . 7  102.10 1.304 
5- 160 5- 310.1 
5- 310.1 5- 490 
5- 400 5- 680 
5- 1 7 0  5- 323,L 
5- 323.L 5- 490 
5- 490 5- 890 
.178 70.4 79.0 9.3 .920 89 .3  .159 .e59 176.3 375.0 .722 ,996 92.0 1.263 -10.5 - 6 9 . 6  296.5 ,245  
,245 319.1 - 1 7 . 2  -3.0 1.403 87.9 .427 1.263 7 .0  152.8 .7240 1.803A 107.5 .640 3.4 - 6 . 7  220.1 . e 4 0  
-294 82 .7  40 .7  7.1 .743 112.4 .388 1.539 236.3 401.3 .941 2.1160 101.2 1.152 -6.7 -25 .2  7.0 .SO1 0 
6.24 11.00 4 .39  5.24 8 .63  6.61 14.26 2 / l / l  33.9 38.5 54.3 1.001 2.190 80.7 111.9 - 4 4 . 7  60.5L 1.191 
. I61  64.4 76.4 9.4 -917  90.7 .163 ,858 183.4 380.2 ,719 .9980 9 2 . 6  1.264 -11.1 - 6 6 . 6  295.1 .260 
.260 314.1 -13 .4  -2.5 1.403 8 5 . 5  .431 1.261 1 5 . 1  1S2.9 .7170 1.804A 107.7 .639 2.8 - 8 . 3  219.5 .e42 
.347 95.8 62 .8  18.7 . I 2 6  111.0 .376 1.484 2 3 1 . 3  405.8 .926 2.0410 102.0 1.144 -18.1 -50 .1  21 .7  ,436 
7.14 12.46 4.43 5.28 6 .66  6 .03  17.06 2/1/1 33 .6  14.6 16.6 .890 2.110 62.1 144.6 -47.6 78.4L .988 
¶-  210 5- L46 .9  
5- 490 5- 730 
a- 248.9 5- 490 
.374 79.8 
.5b9 307.0 
. l 6 3  103.6 
15.92 11.76 
5- 220 5- 2 5 5 . 5  .435 72.7 
¶-  2 5 5 . 5  5- 490 . S O 9  313.4 
5- 490 5- 740 .165  111.3 
16.67 12.69 
I- 230 5- 263.7 ,519 67 .9  
5- 263.T 5- 490 . 4 5 4  321.0 
5- 490 5- 7 5 0  ,149 120.9 
18 .32  14.36 
21.4 
3.8 
16 .7  
7.86 
1 9 . 0  








1 . 7  
-1 .9 
4.17 




-2 .6  
2 <I 
- .6  
3.96 
83 110 6 
1 : 3 5 f  113:7 
.666 104.2 
7.56 3.88 




, 1.080 117.9 















,774 210.6 250.3 
1.103 284 .1  539.5 
1.320 209.9 423.7 
1/2/2 86 .5  16.7 
-917  232.6 273.1 
1.122 291 .1  536.1 
1.290 204.3 428.1 
1 /2 /2  78.8 13:s 





1.1250 63.3 1.209 
1 665A 90.5 .543 
I':7860 105.3 1.116 
.193 6.767 173.4 
1.3150 67.0 1.269 
l.669A 93.7 .S57 
1.7460 106.2 1.111 
,232 11.894 l7S .3  
1.8470 r 2 . 4  1.393 
1.63OA 97 .1  .573 
1.7140 107.1 1.106 
.292 23.869 42.7 
e. 7 
- 6  
3 . 1  
242.8 
¶ . e  323.9 
7.1 187.9 
L0.3 22.1 
- 3 . 2  91.40 
4 .4  323.1 
2 .2  176.6 
LO.8 30.2 
2 .1  63.2L 
2 .6  3 1 7 . 4  
-3 .8  186.5 
21 .9  38 .2  
- 4 2 . 3  100.#0  
.I 59 
,196 













1 . 2 f 4  
. e 4 4  












- . 3  







, .e44 99.9 
, 1 - 3 6  3.14 
1.146 299.7 531.7 
1.263 198.8 432.4 
1/2/2 65.2 10 .4  
5- 240 5- 277.L .586 66.9 1 5 . 7  
5- 2 f7 .L  5- 490 .375 381.6 1 1 . 7  
5- 4PO 5- 760 -137  132.7 1 7 . 3  






I 1.380 103.8 
.628 97 .4  
I 7.62 2.90 
1.898 282 .5  336.2 
1.186 314.2 524.8. 
1.238 193.2 436.9 
1/2/2 50.5 6 .0 
. f O 8 A  
.661 
. I 8 6  
29 .0  
. ? I 4  
3.0660 81.8 1 .491  
1 . 7 1 l A  101.4 .599 
1.6900 108.2 1.101 
.427 3 .98 f  23.8 





-13 .8  198.4 
L3.2 4 6 . 2  
-22 .6  125.20 
J- 240 5- 313.1 .404 74.9 14.3 
5- 313.1 5- 490 -244 325.6 - 2 2 . 1  
5- 490 5- 760 .137 132.7 1 7 . 3  
18.66 11.44 8.54 
. 6  L91.8 




- . z  
5.22 
-3.a 
, l .CS6 111.6 
I 1.402 90.2 
! .628 97.4 





1.174 267.0 379.5 
1.262 359.3 513.1 
1.238 193.2 436.9 
l / l / 2  35.0 8.0 
1.6330 9 5 . 5  1.380 
1.798A 107.2 ,640 
1.6900 108.2 1.101 
1.006 2.921 36.7 
. l  
4 .4  
1.9 
225.8 
 _ .  
.726 . I 8 6  
40.0 
5- 240 I- 518 .386 76.7 14 .1  
5- 316 9- 490 .e45 319.8 - 1 f . 2  
5- 490 5- 760 -137  132.1 17.3 
16.29 11.04 6.14 
-3.21 1.041 111.0 
-3.0 1.403 88.0 
- .2 .628 97.4 
5.24 8.63 2.90 
-3 .0  1.013 113.0 
-L.O 1.402 81.5 
.2 .616 94.6 
5.34 8.72 2.70 
-L.3 1.087 115.9 
-1.8 1.398 77.3 
.I .SO5 01.5 
1.41 8.79 2.05 
.371 1.128 263.4 383.7 ,709 1.5440 96.4 1.360. . l  .I 293.5 .24S 
.427 1.263 6.0 152.8 .7240 1.802A 101 .5  .640 3.5 - 8 . f  220.1 .e40  
,365 1.238 193.2 436.9 . I 8 6  1.6900 108.2 1.101 1.9 L3.2 46.L -381  

















263.3 394.3 ,687 1,6350 99.8 1.380 - . 6  -2 .7  301.4 -304 
26 .1  153.9 ,6980 1.8001 107.8 .633 2.2 -9 .5 217.8 .e44 
187.7 441.5 ,758 1.6740 109.4 1.097 1.8 24.5 54.3 -379  
34.5 5.9 9.6 .649 11.949 44.0 LL0.6 43.4 121.00 7.105 
266.4 399.3 .670 1.8680 102.4 1.400 -1.4 -5.L 308.1 .366 
41.4 155.7 .6660 1.709A 107.9 -622  1.0 -9 .9  215.1 .e47 
182.4 446.L .727 1.6660 110.0 1.09L 1.7 L5 .6  62.8 .401 
36.7 4.5 2.5 ,443 41.075 140.7 t l 5 . 3  -39.0 69.4L19.534 
5- 250 5- 330.6 .421 06.4 16.6 
5- 830.0 5- 490 -304 308.4 -9.4 
3- 490 5- 770 -132  146 .6  14.6 
17.03 11.70 8.90 
5- L6O 5- 337.6 ,479 94.8 10.7 
5- 337.0 5- 490 .360 306.1 -6.8 
5- 490 5- 700 . I 3 4  161.5 10 .5  
10.50 13.09 10.24 
5- t 7 0  S- 344.1 -347 103.5 20.0 
5- 344.1 3- 490 .440 306.4 -5.L 
5- 4 9 0  8- I90 .148 115.4 5.6 
t 0 . 5 3  15.00 11.69 
5- 1 5 0  5- 292.5 .L70 85.0 -40.4 
5- LBL.3 5- 500 .345 339.5 38.9 
8- 000 5- 070 .33T 0L.L 31.0 
10.21 13.58 5.8L 
- 
-1.6 1.131 118.9 .149 1.448 269.5 403.0 .613 L.2430 105. 1.443 -t.l -6.7 315.1 ,405 
-1.7 1.393 73.L a479 1.201 53.9 158.0 .6260 1.776A 107.8 .SO7 1.4 - 9 . 7  211.8 - 2 5 2  
-8 . ID4 88.0 .414 1.179 177.2 431.8 . I 9 1  1.667 l l L . 6  1.068 1.7 L0.4 71.3 e428 
5.53 8.9s 3.11 10.88 i / w z  39.3 4.4 8.9 .s i1  i p . n s 3  i06.4 ~ 1 0 . 7  8.0 6 4 . 4 ~  S . ~ L  -- . UARS ARRIVAL DATE = L ~ S O S O O  (eo FLB inn71 
-15.L .922 80.3 .160 .e58 170.0 338.0 .7t?lA .995 87.0 1.L58 19.8 71.4 349.7 -345 
3.0 .TO4 110.1 .441 1.699 L40.3 397.4 ,910 2.4400 1Ol .L 1.1T7 -3.4 -15.0 857.4 .LO8 
4 . 6 L  0.01 7.77 14.LO l / L / l  51.0 37.0 30.8 .504 3.010 9L.7 137.S 1.1 1L4.90 1.014 
0.1 1.387 08.8 ,419 t.coo 538.0 s ~ 3 . i  ,703 1.715A 10i.s .si3 -8.0 '3s.o i m . 3  . c is  
STOPOVER T l X E  t 0 DAYS 
_ _  ___ I 
LAUNCH SUNGBY S P E E D 1  
WNGBY ARRIVE SPEED3 
DEPART RETURN 8PEEO5 
PROP 
1997 OUTBOUND SWINGBY MfSSION OURATION i 520 O A V S  
MARS ARRIVAL O A I E  2450500 
20 FEQ 1997 
- - -. 
5- 150 5- 311.4 ,196 
5- 311.4 5- 500 2 5 3  
5- 500  5- S 7 0  .337 
17.12 
5- 160 5- 318.2 
5- S O 0  5- 680 
5- 110 5- 323.3 
5 323.3 5- 500 
5- 500 5- 890 
5- 3ie .e  5- 500 
S- 210 I- 248.3 
5- 24S.3 5- 500 
5- 500 5- 730 
-- - 
I i v I -PSI I ECCEN SMA 
I 3 V 3 PSI 3 ECCEN SMA 
1 5 V 5 PSI 5 ECCEN SMA - O V A  - EVA - DVD -_EVR -TYPE 
10.5 .924 88 .1  . i s 7  ,860 
- 5 . 3  1.395 90 .7  .412 1.235 
3 .8  .784 116.1 .441 1.699 
4.71 8.10 7 . 7 7  14.20 2/1/1 
. 1 7 7  7 0 . 7  79.7 
,244 3 1 7 . 7  -20.3 
.319 S5.2 36.1 
18.29 11.65 4 .38  
-180 64.8 78.3 
e258 312.3 - 1 5 . 3  
,316 90 .5  47.2 
18.27 11.62 4 . 4 2  
,722  .996 92 .1  1.263 -10.4 -69.4 296.5 ,244 
.7230 1.748A 104.1 .621 3.9 -4 .2  219.5 . e l 8  
.935 2.2940 102.1 1.168 - 5 . 0  - 1 8 . 7  3.8 . S l 2  
50.8 1.010 2.332 81.1 149.5 -43.4 86.6L 1 . 3 4 5  
9.3 -920  89.3 . i s 9  .a59 176 .3  3 7 5 . 1  
- 3 . 5  1.396 87 .6  .415 1.236 8 .1  158.2 
11.6 .764 114.8 .421 1.614 241.4 402.1 
4.64 8.03 7 . 2 7  14.45 2/1/1 39.9 34 .1  
9.3 .917 90.8 .163 .E58 183.3 380.3 . 718  .9980 92.8 1.264 -11.0 -88.4 295.3 .268 
-2.8 1.397 8 5 . 2  .419 1.232 16.3 158.3 .7160 i.748A 104.2 .a26 3 . 1  - 6 . 4  218.6 -216  
10 .5  .745 113.4 .404 1.542 236.3 406.5 .919 2.1650 102.9 1 . 1 5 5  -9 .8  -50.3 33.8 -353  
4.85 8.04 1 .20  15.28 Z / l / l  39.5 39.7 54.2 .901 2.195 82.8 142.3 -46.9 ?6.5L 1 . 0 1 7  
.382 80.3  2 1 . 6  .8 .E27 111.1 .462 .770 210.1 248.8 .414A 1.1260 62 .6  1.206 2 .6  5.2 323.7 -572  
-572 306.9 3.8 1.8 1 . 3 5 8  114.4 ,516 1.099 282.4 543.2 .533 1.666 8 6 . 6  ,541 . 6  8 .9  183.6 .e00 
e203 104.6 16.4 - 2 . 1  .676 106.6 ,367 1.341 214.4 423.9 .849 1,8320 105.8 1.121 3.4 2 0 . 8  2S.8 .338 
16.64 12.38 8 .04  4 .26  7 . 6 5  4.34 14.96 1 /2 /2  95.5 1 7 . 0  16.8 . l e 4  6.838 173.5 242.5 -3 .2  92.20 1.074 
S- 230 S- 263.7 
5- 263.r  5- 500 
5- I O 0  5- 7 5 0  
169.9 367.9 . 7 2 5  
3 5 7 . 7  518.6 .726 
246.3 397.4 ,950 
42.3 37 .0  44.7 
5- 220 5- 25S.2 -438 72.9 19 .1  
5- 2 5 5 . 2  5- S O 0  . 5 1 5  313.6 4.5 
5- 500 5- 740 .182 111.2 18.2 
11.08 1 3 . 1 5  9 . 3 0  
5- 240 5- 278.1 
3- 278.1 5- 500 
5- 500 5- 760 
b- 240 5- 314 .1  
5- .314.1 5- 5 0 0  
5- 500  5- 760 
I- 240 5- 318.8 
3- 318.8 5- 500 
5- 500 5- 760 
5- 210 5- 330.9 
I- 330.9 5- 500  
I- I O 0  5- 7 7 0  
5- 260 5- 338 .1  
5- 3 3 8 . 1  5- 5 0 0  
I- S O 0  5- 780 
3- 270 5- 344.5 
5- 344.5 5- 500 
5- S O 0  S- 790 
- A  E 
.995 91.1 




APHEL -PSI  2 V 2 I 2 OECL2 RA2 SPEE02 
APHEL PSI 4 V 4 I 4 DECt4 RA4 SPEEO4 
APHEL PSI 8 V 8 I 8 OECLI R A 6  SPEED8 
I N C  RAP OECLP ETA P E R I C  
1.262 -11.1 - 7 3 . 1  299.2 ,253 
.62 t  5 .9 1.4 220.4 ,219 
1 . 1 7 7  -3 .4 - 1 S . 8  357.4 ,298 
80 .8  158.2 -36.0 102.00 1.131 
-519 67 .9  17.0 
.454 321.3 6 .0 
,164 119.1 1 8 . 7  
18.43 14.67 11.22 
e 5 7 8  66 .9  1 5 . 6  
-366 332.2 1 1 . 5  
a149 130.3 18.0 
19.70 15 .82  12.69 
.401 7 5 . 3  14 .3  
-245 322.6 - 2 5 . 7  
.149 130.3 18.0 
16.25 11.59 8 .45  
.383 77 .0  1 4 . 1  
.245 311.0 -19.5 
,149 130.3 18.0 
1 5 . 8 5  11.21 8.08 




-2 .6  
2.1 - . 6  
3.77 
-3 .3  
3 . 1  




- . 2  






























89 .5  
99 .7  
















1 5 . 5 3  
.916 232.3 2 7 2 . 3  
t . 1 1 7  2 9 0 . 0  539.8 
1.305 208.8 428.1 
1 /2 /2  85.4 13.4 
1.236 260.8 304.7 
1.139 299.2 535.6 
1.274 203 .1  432.4 
1 /2 /2  73.4 1 0 . 5  
1 .860  282.4 339.5 
1.176 315.1 528.8 
1.246 197.4 436.7 
1 / 2 / 2  56.9 8.0 
1.164 266.3 380.4 
1.236 1.8 158.3 
1 .246  197.4 436.7 
1/1/2 41.0 8 . 0  
. 5 1 5 A  1.3110 66 .7  1.288 1.9 4 .3  3 2 3 . 0  . I 1 5  
, 5 7 0  1.663A 9 0 . 2  .SI4 . 2  4 . 1  172.6 -188 
.E29 1.7810 106.6 1.115 2 .6  21.0 30.1 ~ 3 4 4  




5 . 0  
. 7 1 1 A  
,664 













.450 3 .872  
















1.0 2.8 317.4 
-.3 -2.2 182.9 
2 .2  21.9 38.2 
233.0 - 3 9 . 2  101.50 
. l  .I 304.2 
- 1 . 7  -13.2 196.4 
1.9 23 .2  46.4 
230.5 - 2 1 . 7  126.80 
. l  .6 292 .1  
4 .9  -1 .4 220 .1  
1.9 23.2 46.4 
228.1 41 .1  138.00 
.454 











- 3 . 5  1.03P. 110.9 ,367 1.119 262.8 384.4 
-3.4 1.397 87 .3  .415 1.235 9 . 1  158.1 
- . 2  .633 99 .7  .370 1.246 197.4 436.7 
4.64 8.03 3.13 1 5 . 5 3  1/1/2 39.8 8.0 
.419 86.5 16 .6  -3 .0  1.052 113.0 .407 1 . 1 5 7  263 .1  394.5 .687 1.6280 99.8 1.379 - . 6  - 2 . 8  301.6 .304 
.304 306.9 -10 .3  -2 .3  1.395 81.2 .430 1.220 29.6 159.3 .6950 1.744A 104 .2  .619 2 .3  -8 .1 218.5 . e l8  
,139 143.1 1 5 . 8  .2  .620 97 .0  -379 1.222 191.8 441.1 -759  1.6850 109.5 1.098 1.8 24.5 54.7 e381 
1 6 - 1 0  11.80 8.87 4 .69  8 . 0 8  2 .93  15 .85  1/1/2 40 .1  5 .9  9 . 2  .650 12.515 5 5 . 2  223.4 54.4 116.00 7.481 
.708 1.5300 96 .5  1.366 .1 . 7  293.9 ,215 
.7230 1.748A 104.1 .627 3 . 8  - 4 . 8  219.4 .216 
,785 1.7080 108.4 1.103 1.9 2 3 . 2  46.4 .366 
30.3 1.001 3 . 8 2 0  43.0 223.7 41.4 131.30 2.824 
, 4 7 7  94.9 1 8 . 7  
- 3 6 8  305.2 - 7 . 3  
,136 1 5 7 . S  l 2 . l  
1 7 . 8 5  13.08 10 .20  
.544 103 .6  20.0 
,439 305.9 - 5 . 5  
.144 1 7 2 . 1  7 . 1  
19.74 14 .86  11.83 
-2.3 1.085 115.8 .470 1.264 266.2 399.5 
-2 .0  1.391 7 7 . 1  .447 1.200 42.8 161 .1  
.21  .60Q 94 .0  .392 1.200 186.2 445.7 
4.76 8.15 2 .88  16.25 1 /1 /2  43.2 4 . 5  
- 1 . 5  1.128 118.8 .546 1.436 269.2 403.3 
-1 .8  1.186 73.1 -470  1 . 1 7 5  5 5 . 2  163.2 
. 8  .596 90.8 .410 1.180 180.8 410.4 
4 .89  8 .28  3.03 16.26 1 /1 /2  46.7 4 .2  
,670 1.8570 102.4 1.406 -1.4 - 5 . 2  308.4 ,388 
.6630 1.736A 104 .1  .608 l . 8  -8 .6 213.3 .221 
,730 1.6700 110.8 1.093 1 . 7  25.6 8 3 . 1  -399  
3 . 7  ,444 30.733 146.0 217 .1  -33.7 68 .0L13.210 
.653  2.2190 105.0 1.441 -2 .1  -8 .8 3 1 5 . 5  .439 
.6230 1.726A 103.9 .593 1 . 4  -8 .5  209.5 .228 
.697 1.6630 112.3 1.088 1 . 7  26.4 7 1 . 7  .422 
9 . 6  .313 4 1 . 9 6 0  1 7 0 . 1  231.1 6 . 8  6 5 . 0 L  3 . 4 5 1  
MARS ARRIVAL DATE 3 2450510 ( 2 MAR 1997) __ ----I_-. . _-.- 
I- 1 5 0  5- 3 0 9 . 3  .233 5 5 . 0  
5- 309.3 5- 5 1 0  .297 327.5 
I- b 1 0  5- 870  . 3 7 4  8 5 . 1  
18.62 13.96 
5- 160 5-  318.0 
5- 318.0 1- 5 1 0  
5- 510 5- 680 
I- 1 1 0  I- 323.3 
I- 323.5 5- 510 
5- 5 1 0  I- 690 
5- 210  5- 247.4 
I- 247.4 I- 510 
5- 110 5- 130 
I- 220 S- 254.7 
J- 2 1 4 . 1  5- s i 0  
5- 510 5- 7 4 0  
. I 7 9  70.2 
.e46 316.S 
.3Sl 87 .9  
18.72 12.53 
. l e 0  6 4 . 8  
.258 311.1 





17 .66  1 3 . 1 7  
. 4 4 4  7 3 . 3  
.526 3 1 3 . 7  
.eo2 1 1 1 . 7  
1 1 . 7 4  13.74 
8 4 . 9  




-24 .4  
3 3 . 1  
4 .40 
78.2 
- 1 7 . 7  
39 .2  
4 . 4 1  
21.9 
3 . 7  
1 6 . 0  
8 .29  
1 9 . 3  
4 . 5  
18 .1  
9.43 
5-  230 I- 263.5 .521 68.0 1 7 . 0  
5- 263.5 5-  510 .458 321.5 S .S  
5- 110 3- 750 .le1 119.2 18.9 
13.78 15 .10  11.27 
5- 240 S- 278.7 . S I 4  66.9 1 5 . 5  
5- $10 5- 160 .163 128.6 18.5 
19.60 16.00 12.57 
I- 27e.7 I-. s i o  ,319 312.7 11 .2  
5- 250 5- 331.2 . 4 1 8  86 .6  16 .6  
5- 331.2 3- 5 1 0  .304 306.0 -11 .3  
I- 510  5- 7 7 0  .149 140.1 16 .8  
16 .17  11.98 8 . 8 5  
I- 280 I- 338.4 .475 95 .0  1 8 . 7  
5- 338.4 5- S10 .367 304.8 - 7 . 8  
5- 5 1 0  5- 180 .142 153.7 13.5 
17.41 13.14 10.15 
5- 270 5- 344.9 .541 103.8 2 0 . 1  
5- 344.9 5- I 1 0  .438 305.9 - 5 . 8  
5- 5 1 0  5- 790 .143 168 .3  8 .8 
19.18 14.77 11.76 
12.9 ,924 88 .2  ,156 .861 170.4 365.2 
-9 .0  1.390 91.3 ,403 1 .215  355.4 523.8 
3.4 ,813 118 .6  ,487 1.838 251.4 398.0 
4.66 8 . 0 5 ,  8 . 7 7  14.70 2 /1 /1  5 3 . 1  35.8 
9.4 .920 89 .3  .159 .E59 176.3 374.9 
- 4 . 2  1.392 8 7 . 5  ,405 1.216 8 . 6  163.2 
4 .6  .789 117.3 .460 1 .718  246.4 402.6 
4.19 7 . 5 8  8.12 14.84 2 / 1 / 1  46.7 32.5 
.726 -995 90.7 1.262 -13 .3  -78 .2  299 .1  
,726 1.705A 100.4 ,618 9 .6  12.9 221.2 
,943 2.7320 102.2 1.196 -2 .9  -15.3 315.9 
3 3 . 1  .680 3 . 5 1 1  83.0 158.4 -2S.9 106.40 
.722 .996 9 2 . 0  1.263 - 1 0 . 5  -69.7 296.4 
,7230 1.7091 100.8 .618 4.5 - . 7  218.6 
.928 2.5080 103.1 1.182 -4 .0  -14.4 1.7 




1 * 708 
.246 
, 1 9 1  
,331 
1 . 5 0 8  
9 . 3  .917 9 0 . 6  -163 .858 183.3 380.3 ,718 .9980 92 .8  1.264 -11.0 - 6 8 . 3  295.3 .258 
-3 .2  1.392 8 5 . 1  .410 1 .212  1 7 . 1  163.4 .7160 1.709A 100.9 -616 3.4 - 3 . 8  217.3 .196 
7.3 .?SI 115.9 .437 1.621 241.2 4 0 7 . 1  ,912 2.3290 103.9 1.160 - 6 . 6  -19 .7  9 .6  .348 X 
4.16 7 . 5 6  7.64 15.18 2 /1 /1  46 .2  32.6 51.7 .903 2.295 8350 1 4 0 . 6  -45 .9  7 5 . l L  1.i70 
. 7  .E20 111.8 . 4 7 7  .763 209.5 246.8 
-2.5 .688 109.0 .363 1.367 219.0 424.1 
4 . 5 Q  7.89 4 . 8 7  15.26 1 /2 /2  103.9 17.4 
1.8 1.358 1 1 5 . 3  .526 1 .091  280 .1  5 4 6 . 1  
.399A 1.1270 61 .6  1.202 2 .8  5 . 1  323.4 ,591  
.520 1.673 82.6 . I 4 1  .(I 1 0 . 5  159.8 .210 
. a 4 3  1.8910 106.5 1.128 3.8 2 1 . 5  21.3 . I 5 2  
16 .7  ,172 6.894 1 7 3 . 5  242.0 - 5 . 2  93.30 1 .01s  
1 . 7  .939 1 1 5 . 7  . 4 4 4  .912 231.6 270.8 . S O 7 A  1.3180 66.2 1.287 1.9 4 .3  323.0 , 1 2 6  
1.9 1.362 112 .1  .494 1 . 1 1 3  288.5 5 4 3 . 5  .563 1.664 86 .6  . 5 1 4  .3 5 . 9  168.5 - 1 8 8  
-1 .3  . 6 7 1  106.9 -378  1 . 3 2 5  213.3 428.2 .824 1.8261) 107.1 1.120 2.8 21.2 30 .0  , 3 5 6  
4.00 7.39 4 . 3 1  1 S . 3 3  11212 94 .3  13.5 9 . 3  .217 12.369 1 7 5 . 5  237.5 1.7 B4.6L 2 . 4 7 0  
-2 .6  1.080 118.1 .497 1.236 260.6 304 .2  
2 .0  1.361 108.1 .465 1.134 298.3 539.4 
- . 7  .655 104.6 ,376 1.289 201.5 132.4 
3 .68  7 .08  3 . 8 3  15.47 1 /2 /2  82 .2  10.6 
.622A 1.8500 72.2 1.393 1 .0  2 . 8  317.5 . 4 5 0  
.606 1.661A 90.5 , 5 6 8  -.3 - . 4  1 7 8 . 9  -174 
.e04 1 . 7 1 3 0  107 .8  1 . 1 1 5  2.3 22.0 3 8 . 2  .36e 
5 . 0  .287 22.103 36.6 232.7 - 3 6 . 5  101.90 6 . 2 3 1  
- 3 . 3  1.195 117 .8  .612 1.837 282.4 340.5 .712A 2.9630 82 .6  1.485 . I  . 5  303.8 ,319 
3.0 1.376 103.0 .430 1.168 315.6 532.7 .666 1 .671A 95.4 - 5 9 1  - 1 . 6  -1P.2 193.8 a 1 7 1  
- . 2  .640 102.1 .378 1 . 2 5 7  201.6 436.6 .782 1.7320 108.7 1 . 1 0 1  1.9 23.2 46 ,s  ~ 3 7 2  
3.60 7 . 0 0  3.43 15.66 1 /2 /2  6 4 . 1  8 .1  30.6 .466 3.784 21.1 230.4 -20.5 128.20 1.P99 
-2.9 1 . 0 5 1  112.9 
-2.5 1.390 81.0 
- 2  .626 99.4 
4.19 7.58 3.14 
-2 .3  1.083 115.8 
-2 .1  1.386 7 7 . 0  
. 5  .612 96.4 
4.27 7.66 2.99 
.405 1.154 262.9 394.7 
,422 1.199 30.7 164.4 
.383 1.229 195.9 440.8 
15.92 1 l l f 2  47.4 6.0 
.468 1 . 2 5 7  265.9 399.8 
-440 1.180 43 .9  166.0 
.393 1,204 190.2 445.2 
16.25 1/1/2 5 0 . 5  4.4 
,687 1.6220 99.8 1.378 - . 6  -2 .8  301.8 a304 
.6940 1 . 7 0 5 A  100.8 .609 2.5 -6 .2  214.6 ,197 
, 7 5 8  1.7000 109.6 1.100 1.8 24.4 1 4 . 8  ~ 3 8 4  
9.5 .6SO 12.121 64.1 227.9 63 .0  111.20 7.230 
.669 1,8450 102.4 1.405 -1.4 - 5 . 3  308.6 -367  
.6610 1.699A 100.5 .598 1 .9  - 7 . 0  211.0 - 2 0 0  
.731 1.6770 110.8 1.095 1 . 7  2S.5 63.4 .399 
4 . 6  .446 24.962 145.6 217.8 -34 .2  68.7L10.679 
- 1 . 5  1.125 118 .7  .542 1.423 268.8 403.S .652 2.1950 105.0 1.439 - 2 . 2  -6 .9  315.8 - 4 3 8  
-1 .9  1.381 73.0 .463 1 . 1 5 7  56.1 167.9 .6210 1.693A 100.1 .583 1 . 5  - 7 . 0  206.8 a206 
.8 -599 93.1 .407 1.183 184.6 449.8 .IO1 1.6640 112.1 1.089 1.6 28.3 72.0 a419 
4.41 7 .80  3.02 16.68 1 /1 /2  54 .1  4 .9  10.0 .314 11.S27 171.2 231.4 4 . 8  6 5 - 1 1  3.306 
9- 260 5- 3 5 l . l  .616 112.8 20.6 - .7  1.176 121.7 .628 1 . 7 0 5  271.4 406.6 .634 2.7760 1 0 7 . 7  1.480 - 2 . 9  - 7 . 9  323.5 - 5 1 5  
5- 3sl.l 5- 5 1 0  -315  308.3 -4 .6  -1.8 1.375 68.8 .494 1.129 68.2 169.9 . 5 7 1 0  1.686A 99.8 -164 1.1 -6.4 202.1 -216  
8 -  510  (I- 800 -156  182.2 3.5 1.1 . S 8 7  89 .4  .428 1.163 179.2 454.8 .666 1.661 113.8 1,084 1.6 26.8 80.8 ,441 
21.56 16.92 13.64 4.64 8.03 3.28 17.25 1 /1 /2  58.6 4.9 15.4 .226 7.450 $66.2 2 4 2 . 8  10.1 70.2L 1.480 
____.- - . . MARS ARRIVAL DATE = 2450520 (12 MAR 1997) --_____- 
5- 160 I- 299 .1  .e85 84 .7  -41.4 -16.2 .921 89.8 .157 ,860 176.8 346.6 .?25A ~ 9 9 5  8 8 . 2  1.260 18.0 81.1 344.5 - 3 5 1  
5- 9 9 9 . 1  5- 520 .351 339.0 51 .2  11.4 1.384 95.4 .401 1.194 340.9 930.2 .716 1 . 6 7 3 A  90.4 .e09 - 1 0 . 7  -40.8 190.5 .PO8 
3- 520 5- 880 ,388 90.7 31.1 3.9 .820 119.8 .SO7 1.867 251.2 403.1 .920 P.8130 104.L 1 .201  -3 .2  -11.4 .2  - 3 5 8  
19.89 l J . 2 5  8.10 4.44 7.83 9.11 11.38 l / Z / l  63.5 31.2 30.0 ,480 3.863 91.1 337.8 6 .2  lEO.20 1.398 
8TOPOVER TIME = 0 DAY8 1991 OUTBOUND SUINC8Y MISIION DURATION C 920 D A Y S  
M A R S  ARRIVAL DATE I 2450520 
12 M A R  1991  - _. . -. - . - 
LAUNCH 8WNCBY 8PEEOl R A 1  -0ECLl  I 1 V 1 PSI 1 ECCEN- SUA THE11 THE12 PERIH 
SUNGBY ARRIVE (PEE03 R A 3  OECL3 I 3 V 3 PS1 3 ECCEN SHA THE13 THE14 PERIH 
DEPART RETURN 8PEEO5 R A 5  DECL5 I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH 
- -- ___ PROP -AERO-OVL A V t E V A  -O~D--E_VR_-TYPE- SUN !-BUN R-I(IPPI- 
APHEL PSI 2 
APHEL PSI 4 
APHEL PSI 6 
V 2 I 2 OECLZ RAP SPEEC2 
V 4 1 4 OECLI R A 4  8PEECI 
V 6 I 6 OECL6 RAE SPEEC6 
INC RAP OECLP E T A  CERIC -3 E 
-996 92.0 
1.681A 97 .7  
2.8130 104.2 
.939 2 .811  
1.263 ;iO.9 -10.8 296.0 .e53 
,613 1.8 4 . 1  211.7 a184 
1.201 - 3 . 2  -11.4 . 2  . 3 5 8  
8 1 . 6  147.8 - 3 1 . 7  81.7L 1 . 1 0 0  
5- 180 5- 317.6 .185 68.2 8 0 . 1  9 .6  ,920 89 .3  .159 .859 176 4 314 .722 
5- 317.8 5- 520 .253 316.2 -30.1 -5 .3  1.386 87.7 .398 1.202 8:2 1 6 8 : b  .7230 
5- 520 $-  680 .388 9 0 . 1  31.1 3 .9  ,820 119.8 ,501 1.867 251.2 403.1 .920 




















































.I60 6 4 . 1  
.259 310.5 
.363 94 .1  
16.68 12.88 
78.3 








5 .6  
18 .9  
11.39 
15.5 
10 .6  





8 .82  
18.7 
-8.4 
14 .7  
10.11 
2 0 . 1  
- 6 . 2  
1 0 . 5  
11.68 
20.1  
- 4 . 8  
5 . 1  
13. S3 
9.4 ,917 90.6 ,163 .818 183.3 380.3 ,719 .9980 92.6 1.264 -11.0 -88.5 295.2 -259  
5.6 .793 118.4 .411 1.129 246.0 407.1 ,904 2 . 5 S 4 0  104.9 1.165 -4.6 -13.6 1 .0  ,365 
3.81 1.20 8.45 1 5 . 5 1  2 /1/1 53 .4  29.3 48 .8  .898 2.422 8 3 . 1  139 .9  - 4 4 . 1  14.2L 1.217 
.495A 1.3200 65 .3  1.28s 2 .0  4 . 2  322.8 -542  
, 5 1 3  1.669 83.0 . S 5 4  . 3  V.5 164.8 - 1 9 1  
,819 1.8820 101.7 1.126 3.0 21 ,s  29.8 . S I 0  
9.2 .204 12.S32 1 1 5 . 1  231.3 1 .2  85.7L 2.358 








1 . 6  .936 116.3 
1.9 1.361 112.9 
- 1 . S  .683 109.3 
4 .18  1.98 4.84 
-2 .6  1.080 118.3 
2.0 1.366 109.0 
- . 7  .665 101.0 
3.69 7.09 4 .28  
,455 .908 230.1 268.8 
.SO3 1.111 286.4 547.0 
.394 1.350 217.7 428.3 
15.61 1/2/2 102.6 13.7 
. S O 1  1 .237 260.2 303.1 
,468 1.130 297.0 143.2 
.388 1.308 211.9 432.4 








,466 3 2 1 . 1  
.201 119.3 
19.36 15.67 
- 5 7 2  66.9 
. 3 5  1 333.1 
,180 121.6 
19.19 16.33 
1.394 1 . 0  2 . 8  311.1 -466  
.S68 - . 2  1.5 114.0 e115 
1.118 2.3 22.0 38.2 .373 
34.3 L32.B -33.9 101.90 6 .031  
1.484 - 1  - 5  105.6 ' - 3 5 1  
,589 -1.11 -10.6 190.4 ~ 1 6 2  
1.110 2.0 23 .1  46.B .380 
20 .0  2 3 0 . 2  -10 .1  128.00 1.295 
.618A 1.8S70 71.8 
,601 1.659 8 7 . 2  
.800 1.8lSO 108.3 
5.0 .211 22.180 
-3.3 1.194 117.8 .610 1.830 282.4 340.8 . t i 3 1  2.9410 82.7 
2.8 1.314 102.9 .427 1 .162  3 1 5 . 1  136.6 ,666 1.659k 92.5 
- . 2  .649 104.6 .387 1 .271  205.9 436.5 .7?9 1.1620 109.0 
3.42 6.82 3.80 15.83 l / Z / Z  72.0 8.1 31.0 -472 3 .744  
-2 .9  1.050 112.9 ,404 1.151 262 .1  394.9 .686 1.6170 9 9 . 8  1.370 - . 8  - 2 . 8  302.0 -304 
- 2 . 1  1.387 80.9 -416  1.185 31.4 169.1 .6930 1.678A 9 7 . 6  .603 2 . 6  - 4 . 1  212.3 .100 
. 2  .633 101.9 ,389 1.239 200.1 440.6 .751 1.7210 109.9 1.103 1.7 24.3 3 I . O  -989  
3 .81  7.21 3.42 16.03 1/1/2 54.8 6.0 10.3 .651 11.162 70 .1  2 3 3 . 1  6 8 . 6  IOQ-IO 6 . 6 1 3  
-2.2 1.081 115.7 .465 1.2Sl  265.6 400.0 -669  1.8330 102.4 1.404 -1.4 - 5 . 3  308.9 e361 
-2.3 1.383 76.9 ,435 1.167 44.5 170.5 .6600 1.614A 91 .1  -592  1 .9  -1 .2  208.2 . I 8 4  
.1 .618 99 .0  ,396 1.211 194.2 444.9 ,732 1.6900 110.8 1.097 1.6 29.4 63 .6  ,402  








3 0 4  305.6 
.162 137.9 
16.05 12.24 
, 4 1 3  95.2 
-367  304.7 
,150 150.3 
17.17 13 .21  











,513  348.8 
. I S 2  178.8 
21.06 16.13 
-1.5 1,122 118.6 
- 2 . 0  1.378 73 .0  
.8 .604 95.7 
4.06 7.46 3.08 
- . 6  1 .172 121.6 
-1.9 1.312 68.9 
1 . 1  .591 92 .1  
4.32 7.12 3 .21  
,538 1.410 268.4 403.8 
.459 1.145 5 6 . 1  172.2 
- 4 0 1  1.187 188 .1  449.3 
16.66 1/1/2 61 .9  3 .8  
.622 1.616 211.0 407.0 
-490  1.118 6 8 . 6  173.9 
,424 1.165 182.9 433.9 
17.13 1 /1 /2  66.5 4 . 6  
-651  2.1690 101.0 
.6190 1.67OA 96 .1  
.704  1,6690 I l 2 . 0  
10 .1  ,346 S1.404 
.633 2.1180 107.7 
.1710 1.666A 95 .8  
,672 1.6580 113.S 
16.3 ,228 7.493 
1.437 -2 .2  - 1 . 0  3 1 6 . 2  .436 
.578 1 . 5  -5 .4 2 0 3 . r  . I 9 1  
1 .090  1.5 26.2 ?2.§ . 4 l 6  
112.0 231.7 3.2 66.OL 3 . 2 8 1  
1.476 - 2 . 9  -8.0 323.9 ~ $ 1 3  
.560 1.1 - 4 . 9  198.9 .e03 
1.084 1 . 5  26.6 81.1 ,439 
166.3.L43.2 9.8 10.5L 1 .482  
- MARS ARRIVAL DATE = 2410530 (22  MAR 1997) .---___I 
5- 160 5- 291.2 ,234 83 .9  -38 .9  -13 .0  .920 89 .8  ,158 ,859 179.0 343.7 ,7241 ,995 81.8 1.260 12.8 75 .3  338.2 ,288 
5- 29l.L 5- 530 .288 337.4 32.8 6 . 1  1 .361  96 .2  ,398 1.185 338.2 S35.0 ,713 I.6S6A 93.3 A08 - 5 . 8  -29.3 193.8 . l a 8  
5- I 3 0  3- 680 .431 93.6 2 9 . 1  3 .4  .856 122.4 ,564 2.093 256.0 403 .J  .912 3.2730 105.4 1.225 - 2 . t  -9 .2  350.2 ~ 3 9 1  
19.11 15.56 5 . 2 1  3 . 5 5  6 .95  10.36 16.07 l / Z / l  67.3 30 .6  4 2 . 1  .724 2.7S9 90.2 337.5 6 . 5  118.7D 1 .273  
,158 .859 176.9 372.6 .723 .996 91.7 1.263 -12.4 -14.6 294.2 
.393 1.193 6 .1  172.5 .7250 1.661A 94.8 .611 8 .2  1 4 . 5  211.6 
.564 2.093 256.0 403.5 .912 3.2730 105.4 1.225 -2 .7  -9 .2  359.2 
16 .01  2 /1 /1  64.1 30.6 32.9 .759 3 .531  8 2 . 0  149.5 - 2 9 . 3  88.6L 
3- 160 I- 316.2 ,209 59.S 
3- 316.2 5- J30 .e81 317.3 
I- I 3 0  I- 680 .431 9 3 . 6  
19.10 15 .11  
S- 110 I- 323.1 .183 64.0 
5- 323.1 5- 5 3 0  ,262 310.3 
5- 5 3 0  I- 690 .400 96 .8  
11.51 13.94 
5- 180 I- 321.9 .191 61 .7  
S- 321.9 I- 5 3 0  ,280 301.1 
I- 5 3 0  J- 700 , 3 1 5  101.0 
16 .90  13.37 
83.0 
-43 .3  
29 .7  
4 .82  
18.6 
- 2 4 . 1  
31 .9  




4 .51  
11.4 
-8.0 
3 . 4  
3.93 
9.5 
- 4 . 5  
4 . 6  
3.51 
9 . 8  






4 .10  
- 2 . 6  
2 .0  - .8 
3 .81  
- 3 . 3  
2 .6  
- . e  
3.33 
-2.9 
-3 .0  
. 2  
3 . 5 3  
-2 .e 





- 6  
3.83 
- . 6  






































































3 .11  
115.8 
76.9 

































1.279 . S O 4  
. 1 6 e  
.39 7 
1 .649 
. 5 6 6  
.173 
. 4 0 8  
8 . 6 4 9  
,131 
. l o 1  
.419 
1.337 




,163 .859 183.4 380.1 
.398 1.189 17.1 172.6 
.525 1.885 250.7 407.8 
16 .01  2 /1 /1  61.3 27.6 
.119 .9980 92.6 1.264 - 1 1 . 2  -68.9 294.9 
.7160 1.66lA 94.9 .608 4 . 6  3.7 214.0 
.E96 2.8750 106.0 1.205 - 3 . 7  - 9 . 6  1.4 
43 .2  .878 2 . 6 0 2  83.0 140.0 -42 .1  73.9L 
. I 1 4  1,0050 9 3 . 6  1.265 -11 .9  -61.8 294.5 
,7040 1.661A 94 .7  ,604 3.5 e2 211.T 
.BE0 2.5830 106.6 1 . 1 8 7  -6.3 - 1 4 . 0  13.4 
50.8 ,166 2 . 3 3 0  84.2 131.0 -46.S 61.OL 
-169 .E59 190.8 385.2 
.404 1.183 25 .1  113.0 
.492 1.731 24S.3 412.0 



















I -  
3- 
3- 
220 I- L 5 3 . O  .466 74.S 19.9 
2 5 3 . 0  5- 5 3 0  ,564 3 1 3 . 5  4 .2  
530 S- 140 .e49 114.0 11.1 
19.91 l S . 4 0  9 .9s  
.469 .902 229.5 266.0 ,419A 1.3240 6 4 . 2  1.282 2 .0  4 . 2  322.6 
-514 1.110 283.8 550.4 ,539 1.681 19.4 ,557 . 3  . 6.8 161.9 
.413 1 .383  222.2 428.4 ,812 1.9530 108.4 1.134 3 . 3  21.8 29.6 
15.96 1/2/2 110.5 13.9 9 . 1  .189 12.655 175.8 231.1 . 6  81.2L 
?30 S- 262.9 
262.9 5-  530 
I S 0  5-  750 
240 S- 218.6 
278.6 I- 130 
330 I -  150 
250 5- 3Sl.V 
331.7  5 -  530 
5 3 0  I- 710 
.134 68.4 11.3 
.478 321.9 5.3 
- 2 2 3  120.0 1 8 . 1  
20.20 16.39 11.58 
. 5 7 4  66.9 15.5 
-560  333.4 9.8 
,199 127.4 18 .8  
20.15 16.83 12.59 
.418 86.6 16.6 
. S O 4  301 .5  -13 .8  
,116 136.4 11.8 
1 6 . 1 I  12.S6 8.19 
.508 1.242 259.8 
.474 1.128 295.2 
.404 1.332 216.3 
15.98 1/2/2 99.5 
,613 1.841 282.4 
.427 1.158 314.5 
.398 1.288 210.3 
16.05 1 /2 /2  80.1 
- 4 0 3  1.149 262.5 
. # I 1  1.176 31.7 
,391  1.251 204.3 











4 4 0 . 5  
3 .9  
.611A 1.8730 71.2 1.395 1.0 
.393 1.663 8 4 . 0  ,570 - . 2  
.794 1.8690 108.9 1.124 2.4 
5 . 0  ,263 22.806 31.5 232.2 
.712A 2.9690 82 .5  1 . 4 8 5  .l 
,663 1.652 8 9 . 6  .589 - 1 . 4  
, 7 1 5  1.8020 109.5 1.115 2.0 
30.9 .464 3.154 18.4 230.2 
.686 1.6110 99 .9  1.377 - . 6  
,6920 1.66OA 94 .3  -601  2 . 8  
. 7 3 4  1.1490 110.2 1.101 1.1 
1 1 . 1  .6S l  9 . 9 6 0  19.6 239.1 
2 .1  311.6 
3.3 171.3 
22 .1  38.2 
-31.2 101.70 
e 5  303.8 
- 8 . 5  166.6 
2 3 . 1  46.T 
- 1 1 . 6  129.00 
- 2 . 6  302.2 
- 1 . 6  209 .1  
24 .2  5 5 . 9  
1 l . J  106.60 
260 I- 339.1 .471 95.4 1 6 . 1  
339 .1  5-  5 3 0  .366 305 .0  - 9 . 0  
530 I- 150 . I 8 2  147,s 15 .6  
11.12 13 .41  10.06 
.463 1.244 265.3 400.3 ,668 1.8200 102.5 1.402 - 1 . 4  - 1 . 4  3 0 9 . 5  
.431 1.158 44.9 174.1 ,6590 1,651A 94.0 .590 2 . 0  -3 .3  LO5.2 
,401 1.220 190.3 444.6 ,131 1.7080 111.0 1.099 1 . 8  2 5 . 1  63.8 
18.39 1 /1 /2  65.9 4 . 3  5 .6  .448 E0.305 130.6 218.4 -41 .0  72.4L 
LlO 5- 3 4 5 . l  , 5 3 5  104.2 20 .2  
1 4 5 . 7  I- I S 0  . 4 3 5  306.6 -6.5 
I 3 0  5- 790 .153 160.6 11.9 
18.65 14.82 11.60 
. 5 3 1  1.396 266.0 k04.2 
.456 1.137 57.0 176.2 
.408 1.192 192 .1  4 r 8 . 8  
16 .61  1 /1 /2  10.0 3 .6  
.651 2.1420 108.1 1.434 -2 .2  -7 .1  516.1 
.6190 1.6551 9 3 . 2  .576 1 . 5  - 3 . 1  200.5 
.705 1,6190 112.1 1.092 1 . 1  26.1 72.6 
10.0 ,311  1 1 . 5 l S  172.S 231.9 1.8 66.SL 
260 5- 392.1 .601  113.3 20.8 
352.1 I- 330 . S l l  309.6 - 5 . 0  
530 5- 600 -153 174.9 6.9 
20.74 16.62 13 .41  
.616 1.646 270.5 401.3 .632 2.6590 101.7 1 . 4 1 3  -2 .9  -8 .1  3 2 4 . 4  
.481 1.112 6 8 . 1  177.6 .5710 1.6541 92 .3  ,558 1 .1  - 3 . 4  195 .1  
,422 1.168 186.7 453.2 .e76 1.6600 113.3 1.085 x . 4  26.5 8 1 . 5  
11.06 1/1/2 14.4 4 . 2  15 .1  .230 7.624 166.3 243.6 9 . 1  70.6L 
- MARS ARRIVAL Ob 
.92O 89 .8  . I 5 8  
1.380 96.5 .397 
.BOO 124.9 .634 
6.69 11.17 10.94 
iTE = 2450540 ( 1 A f  
-839  179.0 342.9 
1.179 331.0 139.1 
2.468 260.6 403.6 
l / Z / l  74.6 30.3 
'R 1991) -- - 
.723A .99S 87.7 
.Ill 1.641A 90.6 
.903 4.0330 1 0 6 . 1  
47.6 .191 2.418 
.719 ,9980 92 .1  
,1170 1.6481 92 .1  
.a81 3.3630 107 .3  









82 .6  
 .-. 
12.1 73.8 337.5 
- 4 . 4  -24.3 191.9 
-2 .2  - r . 4  358 .5  
151.8 40.0 118.00 
-11.6 - 7 0 . 0  294.Z 
5.7 9.5 212.6 
-2 .9  - 6 . 9  4 . 1  
141.1 -38.4 14 .2L 
-11.9 -61.8 PB4.4 
4 . 0  3 .8  209.1 
-1.4 -8.3 11.4 
1311.1 -48.0 86 .11  






























































-38 .1  
26 .2  














9 . 9  
- 5 . 7  
3 .9  
3.48 
,917 90 .7  .163 .a59 183.6 379.7 
1.384 85.4 .394 1.183 16.3 176.7 
.E63 123.S .SO3 2.125 255.3 408.0 
6.88 10.12 16.81 $!/ill 6 9 . 1  26.8 
,814 92.2 ,169 .8S9 190.6 38S.2 .?14 1.0010 9 3 . 6  
1.384 83.0 ,401 1.111 24.8 111.1 .7050 1.6481 9 2 . 0  
.E29 121.9 .540 1.892 249.9 4 1 2 . 2  .%ll 2.9 i40  101.8 
6.70 9.79 m.16 w i / i  69.6 e4.s 48.0 ,162 2 . 4 3 1  
321.8 . IS2  
5 4 0  .281 
17.14 
roo . 4 i i  
76 .1  
- 2 0 . 6  
32.9 
4.58 
9 .8  
-4 .1  
5 . 9  










P S l . 8  
s10 
251.8 .484 
840  .993 
140 .E71 
LI. -49 












-928  118.e .481 
1.361 115.4 . I 3 0  
*?l? 114.3 .431 
6.34 $. i t  16.36 
.E94 228.1 L62.7 
1.110 280.6 (93.5 
1.4)) L26.7 428.4 
1 1 ~ 2  110.9 i4.s 
.459A 1.3300 62.7 
.¶e2  1.098 73.6 
.@OS L.04SD 109.e 
0.0 -111  12.769 
Q . 1  4 . 1  3Q2.4 
.4 0 . 0  $59.0 
3 .6  EE.4 E9.4 
292 
STOPOVER l lME 0 DAYS 1997 OUTBOUND SWING8Y HIS310N DURATION = 520 C A Y S  
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15 .6  
8 . 8  
1 8 . 7  
12.75 
O V L  -_ 
5- 230 5- 331.9 ,415 86.9 16.6 -2.9 1.048 
5- m . 9  5- 140 .304 301.0 -11.3 -3.4 1.383 
5- 540 5- 710 . i s 7  135.7 18.0 .2  .e53 
i 6 . 3 5  12.91 8.77 3.38 6.18 
I- 339.1 5- 540 .s66 301.5 - 9 . 8  -2 .8  1.379 
5- 260 5- 339.5 ,468 95 .6  18.8 -2.2 1.077 
5- 540 3- 180 , 171  141.5 16.2 - 6  .635 
17.23 13.74 10.00 3.49 6.89 
___-- 
I 1  v i  
1 3  v 3  
I S  v 3  
O V A  EVA 
-2.5 1.002 
2.0 1.365 
- .9  .694 
_- __ - .- 
4 .01  1.44 
- .. - - . 
P S I  1 ECCEN SHA 
PSI 3 ECCEN SUA 
PSI 3 ECCEN SHA 
- D L D L V R -  -TYp_E_ 
119.4 .516 1 .243  
112.0 .422 1.363 
5.42 16.32 1/2/2 














1.146 262.3 391.2 .686 1.6060 99 .9  1.376 - . 6  - 2 . 8  302.4 . 5 0 4  
1.268 208.6 440.3 , 150  1.7850 110.6 1.112 1 . 7  24.1 51.3 ~ 4 0 6  
1/1/2 70.6 5.9 13 .1  .652 8.148 71.3 241.0 72.6 106.20 1 .048  
1.236 264.9 400.6 .668 1.8050 102.1 1.101 -1.4 -5 .4 309.7 ;366 
1.231 202.5 444.3 ,729 1.7S30 111.3 1.103 1 . 5  2 1 . 1  6 4 . 0  e412 
1/1/2 74.0 4 . 2  6 . 0  ,450 19.149 133.2 218.3 -46.6 71.3L 8.189 
1.170 31.7 177.5 .mza 1 . 6 4 8 ~  91 .7  .600 3 . 1  1 .2  2 0 7 . 0  . ien 




- SUN A-SUN R. 
APHEL PSI 2 V 2 I 2 DECLZ R A P  SPEECP 
APHEL P S I  4 V 4 I 4 DECL4 R A 4  S P E E C I  
APHEL P S I  6 V 6 I 6 DECL6 R A 6  W E E 0 6  
INC RAP OECLP ETA PERIC 
LAUNCH SWNGBY OPEEOI R A l  
OUNG8Y ARRIVE 6PEEO3 RA3 
OECART RETURN SPEED5 RA5 
PROP AERO - A  E 
1.0840- 70.2 
1.671 80 .7  
1.9370 109 .6  
.244 23.918 
__ - - -  __ 
5- 230 S- 261.8 .144 66.8 
5- 261.6 3- 540 ,497 321.9 
5- 540 5- 750 .248 121.1 
1 .391  1.0 2 .7  311 .1  , 4 9 1  
29.5 232.0 -29.2 inn .90  1 . 5 8 3  
.112 - . l  4.8 168.2 .I91 
1.132 2 . S  22.2 38.3 .402 
258 .8  299.3 
292.8 550.2 
107.4 10 .7  
220.7 432.4 
21.31 17.26 
5- 240 5- 271.8 ,581  66.9 
5- 277.8 5- 540 -369  333.7 
1- 340 3- 760 .221  127.7 
20.84 17.52 
-3.3 1.199 118.1 .621 1.872 282.5 339.1 
2.4 1.372 103.7 .430  1.154 312.7 144.1 
- . 2  .673 109.6 ,413 1.311 214.7 436.3 
3.33 6.73 4.77 16.33 1/2/2 89.8 8 .1  
3.0.740 82.0 1.488 .1 - 5  304.3 ,169 
1.650 8 6 . 6  .S90 -1.2 -6.1 182.6 .158  
.442 3 . 8 1 6  16.8 230.3 -16 .1  128.10 1.246 
1.8520 i i o . 1  i .m 2 .0  23 .0  46 .8  .NU 
112.8 .402 
1 81.0 .408 
I 4 . 2 0  16.40 
111.5 ,460 
I 76.9 ,428 
104 .1  ,408 
1 3.75 16.13 
, 106.9 .408 
5- 270 1- 348.3 e531 104.5 2 0 . 2  -1 .4  1.116 118.4 .129 1.381 267.6 404.5 ,650 2.1120 105.1 1.432 - 2 . 2  -7 .2 311.1 *A34 
3- 540 5- 790 .163 157.4 13.1 .8 .618 101.0 .412 1.200 196.5 448.6 .705 1.6940 1 1 2 . 2  1.095 1.4 25.9 72.9 .422 
18.64 14.94 1 1 . 5 1  3.70 7.10 3.43 16.74 1/1/2 18.0 3.4 9 . 7  .319 11.853 172.8 232.1 - 3  66.7L 3.466 
3- 346.5 5- 540 ,434 307.4 - 6 . 9  -2 .3 1.375 73.0 .434 1.133 57.0 119.9 .6 igo  1 . 6 4 7 ~  90 .1  .576 1.1 -2.0 i 9 7 . 3  . 1 r 5  
5- 280 5- 352.1 .ea2 113.6 20.8 -.s 1.162 m . 3  .609 1 . ~ 1 5  270.0 407.7 .632 2.5990 107.7 1.469 - 3 . 0  -8.3 325.0 .so9 
5- 332.r  5- 140 e509 310.6 -1.2 -2 .1  1.369 69.0 .485 1.109 68.6 181.0 .5150 1,647 8 9 . 0  .560 1.1 -2.1 192.7 e189 
3- 340 5- 800 s 1 3 1  1 7 1 . 0  8.1 1.1 .602 .97 .6  .422 1.173 190.6 412.7 ,676 1.6670 113.3 1.087 1.4 26.3 81.8 - 4 5 1  
20.59 16.38 13.28 4 .01  7.41 5.30 17.04 1/1/2 82.2 3.9 14.7 .232 7.835 166.2 244.0 9 .0  70.7L 1.188 
MARS ARRXVAL DATE = 2450550 (11 APR l a971  
5- 160 3- 296.4 -219  83.6 -37.8 -12.0 .920 89.8 .118 .E59 179.0 342.6 ,723A .995 0 7 . 6  1.260 11.9 73.2 337.3 .211 
5- e96.4 1- 5 3 0  -211 338.4 22 .1  4 .3  1.379 96.7 .396 1.176 336.1 343.0 .710 1.642 88.0 .608 - 3 . 7  - 2 0 . 1  189.2 - 1 3 0  
3- 1 5 0  5- 680 ~ 5 4 0  99.5 2 7 . 6  2.8 ,953 127.4 ,720 3.198 265.1 403.1 .e91 5.5010 108.1 1 .291  -1 .9  - 6 . 0  558.2 -418  
21.16 18.40 4 . 9 8  3.16 6.37 13.42 18.05 1/2/1 82.6 30.3 51.1 .El8 2.319 8 9 . 8  158.S 42.3 117.9D 1.080 
5- 170 5- 303.4 .236 01.3 -38.1 -13.0 .920 91.5 ,159 .863 187.9 352.7 .726A 1.0000 8 9 . 0  1.283 12.2 76.2 321.5 -275 
3- 303.4 3- 5 3 0  -273 331.2 38.3 7 . 1  1.381 9 3 . 9  ,389 1.181 345.9 541.8 . 7 2 l  1 .641 8 8 . 9  -611  -6.7 -31.8 187.3 s i62  
5- 5 5 0  3- 690 .496 102 .1  28.5 3.4 ,908 126.0 .653 2.530 259.8 408.0 .e78 4.1830 108.7 1.260 -2 .3  - 4 . 9  3 . 8  .466 
25~83 11.41 5.24 3.42 6 . 8 2  12.17 17.75 1/2/1 70.9 26 .1  38.2 .798 3.057 87 .1  159.4 32.5 113.90 1 . 6 3 7  
5- i r o  3- 32 i .1  .212 51 .5  81.1 1 1 . 3  ,917 90.8 
5- 321.3 3- I S 0  ,297 311.8 - 4 3 . 3  -8 .5  1.383 8 6 . 1  
1- 5 5 0  5- 690 .496 102.5 28 .5  3.4 .908 126.0 
20.73 17.03 4 . 6 7  3.70 7.10 12.17 
5- 180 5- 327.1  ,194 61.2 77.0 10.0 .914 92.2 
5- 150 I- 700 , 4 5 8  101.8 30.2 4.4 .868 124.5 
18.96 11.64 4 .81  3.32 8.72 11.03 
5- 321.7 5- SSP ,263 307.9 -24.7 -4 .9  1.383 83.2 
.162 .e59 184 .1  
.390 1.180 13.9 
.653 2.530 259.8 
















31 .7  







.9990 92.5 1.264 -13.0 - ? 5 . 5  291.1 
1.640 8 9 . 6  .610 8 . 4  19 .3  212.9 
4.1830 108.7 1.260 -2 .3  -4 .9  3.8 
,682 3.666 8 2 . 0  143.9 -30 .1  76.5L 
.297 















.169 .E59 190.8 
-598 2.142 254.4 
7.53 2/1/1 77.6 
.398 1.113 24.0 
1.0050 93.5 1.265 -12.0 -88.3 294.1 
1.640 89.4 .606 4 . 7  8 . 2  207.4 
3.4220 109.1 1.233 - 3 . 3  - 4 . 1  10.2 
.748 2 . 6 4 7  83.4 137.0 -42.8 66.8L 
5- 240 5- 278.6 .591 66.8 15.7 -3.3 1.208 118.6 
1- 216.6 1- 550  .S83 333.8 7.9 2.3 1.371 104.6 
5- 350  5- 760 .246 128.6 18 .5  -.2 ,688 112.1 
21.83 18.40 13.02 3.43 8.83 1.38 
.633 1.925 282.4 
.436 1.152 310.2 
-430  1.340 219.1 
8.67 1/2/2 98 .8  
3.1450 81.2 1.493 . l  .1 301.0 
1.613 8 3 . 7  ,593 -1.0 -3.6 176.7 
i .9170 110.1  1.129 2 . 0  2 2 . 9  4 6 . 9  
,410 3.917 13.3 230.5 -14.6 126.40 
5- 230 5- 332.1 -414 
5- 5 5 0  5- 170 .219 
16.76 
5- 260 5- 340.0 ,466 
5- 340.0 5- 5 5 0  .365 
5- 5 5 0  5- 700 .194 
17.10 
9- r 3 e . i  5- 5 5 0  .304 
87.0 16 .6  
306.4 -17.7 
1 135.6 18.0 
, 13.41 8.75 
, 95.8 18.8 
306.2 -10.3 
, 144.3 16.3 
1 1 4 . 0 9  9 . 9 3  
-2.9 1.047 112.8 ,401 1.144 262 .1  395.4 .685 1.6020 9 9 . 9  1 . 3 7 6  - . 6  -2 .8  302.5 
-3.9 1.382 81.1 .406 1.167 31.3 181.3 .6930 1.640 8 9 . 1  .602 3.1 4 . 3  204.4 
. 2  .666 109.5 .421 1.289 212.9 440.1 .746 1.8320 111 .2  1.118 1 .7  24.0 1 5 . 5  
5.29 6 .69  4 . 7 2  16.66 1/1/2 78.6 5.8 25 .3  ~ 6 1 2  1.507 76.0 249.4 72.5 106.70 
-2.2 1.014 1 1 5 . 4  ,457 1.228 264.5 400.9 .667 1.788D 102.5 1.399 -1.5 - 5 . 5  3 1 0 , l  
- 6  -648  1 0 6 . 1  . * I1  1.246 206.8 444.1 -726  1.786D 111.7 1.107 1 . 5  21.0 64.2 
3.41 6.81 4.16 16.73 1/1/2 81.9 4 .1  6.3 .451 18.158 126.0 218.0 -53 .3  76.8L 
3- 2 7 0  5- 346.8 .527 104.1 20.3 -1.3 1.112 118.3 ,124 1.365 267.1 404.9 .649 2.0800 101.1 1.429 - 2 . 3  -7 ,3 317.7 
5- 346.8 3- 150  .432 308.4 - 7 . 3  -2 .4 1.375 73.1 .452 1.131 56.9 183.3 .620D 1.642 8 7 . 3  .579 1.8 -.I 194.4 
-2.9 1.319 76.9 .427 1.110 45.0 182.3 .ssgo 1.641 8 0 . 3  .IBP 2 .3  . I  i 9 9 . i  
5- 5 5 0  5- reo .in 154.9 13.9 . 9  .627 103.6 ,418 1.210 2oo.r  448.1 .704 i .7160 112.4 1.098 1 . 3  2 5 . 1  73.1 











s . s r i  










. 4 3 3  
1.10? 




. i 1 5  
- .4  1.117 121.2 .602 1.584 269.4 408.2 ,631 2.5380 107.7 
-2.1 1.369 69.1 .483 1.109 68.3 184.2 .5130 1.644 66.1 
1.1 -610  100.3 -424 1.179 194.6 432.3 ,660 1.6790 113.3 
3.96 7.38 3.48 17.08 l f i l 2  89 .1  3.S 14 .1  .235 8.129 
___ MARS ARRIVAL DATE 2410560 I21 APR 1991) -
10.4 .914 92.2 .169 .E60 191.0 384.7 .?IS 1.0050 93.5 
3 .1  ,915 127.0 .468 2.568 258.8 412.1 . E 5 1  4.2850 110.5 
-6.3 r . 3 ~  83.6 ,396 i . i r e  22.6 164 .6  .roe0 1 . 6 ~ 6  87.0 
3.38 6 . ~ 9  12.51 18.52 2 i w i  85.2 23.2 39.3 ,709 2.975 
1.465 -3 .1  -8 .5  3 2 5 . 6  
.564 1.1 - . 9  190.1 
1.089 1.3 26 .1  82 .1  
163.8 244.4 10.1 70.3L 
I- 260 3- 313.3 ,396 113.9 20.9 
5- 353.3 5- 5 3 0  ,508 311.7 -5.4 
S- 1 5 0  5- 800 .161 167.4 9.9 
20.60 16.62 13.14 - _ _  ___ I - 
3- 180 5- 327.4 .PO0 19.9 77.8 
5- 397.4 5- 560 ,291  308.7 -31 .0  
5- w o  9- roo .so8 ioe.6 28.2 
t o . 5 9  i r . 2 1  4.70 
I- 560 5- r i o  .a65 112.3 30.4 
5- 190 5-  332.3 . Z O O  63.3 7 4 . 7  
5- 332.8 5- I 6 0  .SO5 307 .1  -20 .3  
19.39 16 .11  4 . 8 1  
5- 250 3- 324.0 -453 33 .7  16 .6  
3- 324.0 1- 560 .306 310.1 -43.4 
18.63 14.96 9 . 8 3  
5- 230 5- 332.1 .414 87.0 16 .6  
5- 560 1- 710 .244 136.2 17.8 
5- 332.1 5- 160 .a04 307.2 - 2 0 . 1  
5- 360 5- 710 -244 i m . 2  i 7 . 8  
1 1 . 3 8  14.08 6 .71  
5- 260 1- 340.5 .462 96.0 18.8 
5- 340.1 5- 560 .364 307.2 -11.4 
5- 560 5- 180 .217 143.8 16.6 
17.92 14.53 9.88 
1.265 -12.5 -69.3 293.1 
.El0 6.0 13.9 e06.4 
1.264 -2.5 -2 .4 9.5 
82.8 139.1 - 3 8 . 7  67.EL 
10.4 .913 93 .8  . 1 7 7  .E62 198.3 390.1 ,709 1.011C 94.4 1.267 -12 .1  -67.0 294.7 
-4.4 1.381 81.3 .404 1.161 30.8 164.9 .694D 1.637 86.7 .EO6 4 . 0  7 . 1  902.2 
5 .2  .E71 125.3 .610 2.142 253.2 416.3 .E35 3.44BD 110.8 1.231 -3 .9  -2 .9  16.5 
3.28 8.68 11.30 18.23 2/1/1 88 .3  21 .1  41.4 .E46 2.490 83.8 135.8 -45 .6  62.6L 
-3.1 1.033 114.2 .446 1.256 268.8 389.2 .696 1.6150 98.9 1.402 - . 5  -2.4 296.7 
-8.8 1.383 81.2 .391 1.176 17.2 184.5 . I 1 6 0  1.636 87.1 .612 8.6 21.3 210.3 
. 3  .see 112.1 ,430 1 . ~ 6  217.3 440.0 . 7 4 0  i . 8920  111.8 1.125 1 . 1  ~ 3 . 8  3 5 . 1  
3.70 7.10 5.33 16.99 1/1/2 8tl.2 5.8 4 2 . 6  ,632 2.711 75.7 266.8 82.4 116.60 
-2.9 1.047 112.0 .401 1.144 262.1 395.4 .661 1.6020 99.9 1.375 - . 6  -2.8 302.5 
- 4 . 1  1.382 81.4 .404 1.166 30.4 184.9 .6950 1.637 8 6 . 7  -606  4 . 1  1.7 202.4 
- 3  .682 112.1 .438 1.316 217.3 440.0 . I 4 0  1.8920 111.6 1.125 1.7 23.8 55.7 
3.28 6.68 5.33 16.99 1/1/2 86.2 5.8 18.5 .652 8.234 76.1 213.6 71.6 101.9D 
- 2 . 1  1.072 115.3 .453 1.218 264.0 401.3 .666 1.7100 1 O i . 8  1.390 - 1 . 9  -5 .6 310.6 
- 3 . 1  1.379 77.0 .426 1.149 44.8 185.8 .660D 1.639 85.8 .596 2.4 2.5 196.S 
- 6  -660 109.3 .430 1.266 211.1 443.9 .722 1.8090 112.2 1.113 1.4 24.8 64.4 










































- 7 . 7  
14.4 
11.30 
2 1 . 0  
- 3 . 1  
11.0 
12.so 
-1 .3  1.107 118.1 .519 1.347 266.5 405.3 .648 2.0470 105.1 1.426 -2 .3  - 7 . 1 ' 3 1 6 . 3  
-2.5 1.37s 73.2 .451 1.131 36.6 186.5 .6210 1.641 8 4 . 7  .SO4 1.6 . I  192.0 
e9 .639 106.3 .421 1.224 204.9 447.8 .702 1.7460 112.8 1.102 1 . 3  25.5 73.3 




, 5 0 4  
.le9 
- 4 4 1  
1.781 
. i 13 
_. 





. l o 7  









.190 . 104 
20.75 





-.3 1 .151  121.0 .594 1.512 268.8 408.6 .630 2.4740 107.8 1.461 - 3 . 1  - 8 . 1  326.3 
4.01 1 .41  3.75 17.17 1/1/2 96.3 3.3 13.5 .237 8.513 165.3 244.9 10.1 70.8L 
-2.2 1.370 6 9 . 3  .48e 1.110 67.9 187.3 . w 5 0  1.645 8 3 . 3  ,569 1.1 .O 1ae.i 
1.1 .e20 103.1 . e 8  1.189 1 9 8 . ~ )  451.0 .e rg  1.6980 i is .5  1.092 1 .2  25.9 6 2 . 3  
- MARS ARRIVAL DATE = 2450570 ( 1 MAY 19971 
10.5 .913 95.8 .177 .E62 198.4 390.1 .TO9 1.0110 94.4 1.267 -12.9 -61.2 294.4 
-5.3 1.382 81.8 ,405 1.166 29.6 168.3 .696D 1.636 84.5 .612 4.8 11.3 201.0 
4 . 1  .Dl9 127.9 ,680 2.560 25 I .5  416.1 .E23 4.3310 112.L 1.267 -2.1 . l  15.8 




i r . 6 3  
74.9 


















3 t a . a  
8 70 
526.9 








137 . t  
15.17 
293 
STOPOVER TIME 8 0 D A I S  1997 OUTBOUND SWINGBY UISSION DURATION 520 D A Y S  
M A R S  ARRIVAL DATE 2450570 
1 UAY 1997 
V 2 I 2 OECL2 RAZ SPECCZ 
V 4 I 4 OECLI R A 4  EPEE04 
V 6 I 6 OECL6 RA6 SPEEC6 
INC R A P  OECLP E T A  PERIC 
- - - - - - - 
LAUNCH SUNGBY SPEED1 R A 1  OECLl 
SUNGBY ARRlVE EPEE03 R A 3  OECLS 
DEPART RETURN EPEE05 R A S  DECLS 
THE11 THETZ 
THE13 THE14 
W E T S  THE16 
SUN A SUN R 
- -  __ . .. - . . __ 
I 1 V 1 PSI 1 ECCEN SMA 
1 3 V 3 PSI 3 ECCEN SUA 
I 5 V 5 P S I  5 ECCEN SUA 
PROP-AEROAVL O V A  E V A  O V D  E V R - T Y P E  
5- 250 5- 331.2 -418 86.6 16.6 - 2 . 9  1.051 112.9 ,405 1.154 
5- 570 5- 770 .E72 137.2 17.5 .3 .702 114.8 .458 1.352 
18.26 14.89 8.84 3.37 6.78 6.05 17.40 1/1/2 
5- 260 5- 341.1 .459 96.3 18.9 
5- 341 .1  5- 5 7 0  .363 308.4 -12.4 
5- 570 5- 780 .242  143.9 16.5 
18.49 15.06 9.78 
5- 270 5- 348.1 . 5 1 8  105.3 20.4 
5- 548.1 5- 570 .429 310.9 -8 .2  
5- 570 5- 790 .215 152.1 14 .7  
19.51 15 .81  11.18 
5- 280 5- 354.7 .584 114.6 21.1 
5- 354.7 I- 570 . S O 1  314.5 -5.9 
5- 570 5- 800 .194 162 .1  11.8 
21.04 16.95 12.83 















112 .6  
4.630 
__ 
-262.8 394.7 .687 1.6210 
27.9 188.3 .7000 1.636 
221.6 439.8 . I 3 3  1.9710 
93 .0  5 . 7  24 .9  .650 
-2 .1  1.068 115.2 .449 1.209 263.5 401.7 .666 1.7520 102.6 1.394 - 1 . 5  - 5 . 7  311.1 
-3.3 1.379 77.1 .425 1.150 44.4 189.0 .6610 1.639 83 .4  ,602 2 . 6  4 .0  194.4 
e 7  .676 112.0 ,445 1.291 215.4 443.6 .716 1.8660 112.9 1.120 1.3 24.5 64.6 
3.43 6.84 5.27 17.30 1 /1 /2  96.6 3.8 7.2 ,455 1 5 . 8 2 4  111.2 216.5 -68.7 87.2L 
._ . 
1.378 - . 6  -2 .8  301.6 . 3 0 4  
.613 5 . 3  12 .8  2 0 2 . 0  .160 
1 .134  1.6 23.6 55.9 - 4 5 1  












1 . 9 1  7 
- 1 . 2  1.103 118.0 .513 1.330 265.9 4 0 5 . 8  .647 2.0120 105.2 1.422 -2.4 -7 .6  318.9 
-2.7 1.375 73.3 .451 1.133 56.2 189.6 .6220 1.643 82.3 ,590 1 . 7  1 .7 190.1 
a9 e653 109 .1  .438 1.242 209.2 447.5 .698 1.7850 113.2 1.107 1 .2  25 .3  73.5 
3.70 7.10 4.62 17.27 1/1/2 99.6 2 . 7  8 . 0  .327 14.310 171.1 2 3 2 . 3  - 5 . 0  67.8L 
- .2 1.145 120.8 .586 1.519 268.1 409.1 .E29 2.4100 107.8 1.456 -3.2 - 8 . 9  327.0 
-2.3 1.371 69.5 .482 1.112 67 .3  190 .1  .5770 1.648 80 .9  . 5 7 7  1 .1  .6 186.6 
1 .2  .632 105.8 .436 1.201 203.0 451.5 .678 1.7240 113.8 1.096 1 . 1  25 .7  82.5 
4 .09  7.48 4.11 17.32 2/1/2 102.4 3.0 12.8 .240 8.995 164.5 245.4 1 1 . 5  70.8L 
MARS ARRlVAL DATE = 2450580 (11 MAY 19971 - ___ 
I- 240 5- 303.4 .442 71.8 14 .6  -3.4 1.094 113 .1  .438 1.288 273.3 370.4 .723 1 .8530  93.2 1.406 . I  .8 2 9 l . i  ,248 
5- 303.4 5- 580 .248 339.2 2 2 . 1  3 .9  1.380 94 .8  ,391 1.179 343.0 552.5 .718 1.640 82.2 .625 - 3 . 7  -18.3 183.7 . 1 5 2  
5- 560 5- 760 .341 133.5 1 7 . 1  - .4  .756 120.1 ,506 1.498 232.2 435.7 .741 2.2550 113 .5  1.163 2 . 2  22.7 47.4 a483 
20.45 17.25 9 .38  3.20 8 . 6 0  7.88 18.16 1/2/2 101.1 8 . 2  5 1 . 5  ,979 2 .303  28.2 230.0 - 2 4 . 9  1 5 3 . 5 0  1.276 
5- 240 5- 308 .1  .423 73.2 14.4 
5- 308.1 5- 580 ,245 335 .1  30.1 
5- 560 5- 760 -541  133.5 17.1 
20.10 16.83 8.95 
I- 260 5- 341.1 .456 96.5 18.9 
5- 341.7 I- 180 .363 309.8 -13.6 
5- B80 5- 780 .e70 144.6 16.2 
19.21 15.69 9.70 
-3.4 1.078 112.5 .414 1.228 270.4 375.0 ,719 1.7370 94.4 1.393 .1 .6 290.9 . e 4 5  
5 . 1  1.381 92.8 .387 1.181 349.9 552.0 .723 1.638 82.6 ,626 - 5 . 0  - 2 3 . 8  182.8 - 1 5 5  
- .4  ,756 120.1 .SO6 1.498 2 3 2 . 2  435.7 .741 2.2550 113.5 1.163 2 .2  22 .7  47.4 .483 
3.27 6.67 7.88 18.16 1/2/2 99 .6  8.2 5 1 . 2  1.001 2.313 39.3 233 .1  - 3 4 , s  145.20 1.315 
-2 .1  1.065 1 1 5 . 1  .445 1.199 2 6 2 . 9  402.1 .665 1.7330 102.7 1.392 - 1 . 5  - 5 . 8  511.7 .363 
-3.6 1.380 77.3 .42S 1.152 43.9 192.1 .6620 1.642 81 .3  ,609 2 .8  5 .3  192.9 .167 
. 7  .695 114.8 .464 1.324 219.8 443.4 .710 1.9390 113 .6  1.129 1 . 3  2 4 . 8  64.9 -463  
3.52 6 .92  5.99 17.69 1/1/2 102.9 3 .7  8 . 0  .457 14.269 103.2 214.6 -76.6 9 1 . 8 0  6 . 0 7 0  
I- 270 I- 348.8 ,513 105.7 2 0 . 5  
9- 348.8 5- S80 .427 312.4 - 8 . 7  
5- 580 5- 790 ,240 151.8 14 .6  
20.08  16.28 11.06 
5- 280 5- 3 5 5 . 5  ,178 115.0 21.2 
9- 3 5 5 . 5  I -  580 .498 316 .1  -8.1 
5- 560 5- 600 .214 160.5 12.2 
21.46 17.25 12.67 
-1.1 1.098 117.8 
-2.8 1.376 73.5 
1.0 ,669 111.8 
3.80 7.20 5.22 
- . I  1.139 120.7 
-2.4 1.372 69.6 
1 .2  ,646 108.6 
4 . 2 1  7.60 4 .58  
- MARS ARRI 
-3 .4  1.093 113.1 
3.4 1.381 95.1 
-.I .re7 l22.8 
3.29 6 .69  8 .98  
-3.4 1.061 111.9 
1 . 5  1.382 91.5 
- . 5  .787 122.8 
3.40 6.80 8.98 
-2 .0 1.062 114.9 
-4 .0  1.381 77.5 
.8 -718 117.5 
3.64 7.04 6.82 





















1.311 265.2 406.3 
1.135 55.7 192.5 
1.265 213.5 447.2 
1/1/2 105.6 2.4 
1.487 267.4 409.7 
1.116 6 6 . 7  192.8 
1.217 207.2 451 .1  
1/1/2 108.0 2.7 
LTE = 2450590 ( 2 1  M 
1.287 273.3 370.6 
1.181 341.7 555.7 
1.594 236.5 435.5 
1/2/2 108.0 8 . 4  
1.182 267.6 378.7 
1.183 354.7 554.9 
1.594 236.5 431.3 
1/2/2 104.7 8.4 
1.188 262.4 402.6 
1.155 43.2 195.1 
1.369 224.1 443.1 














. 7 1 3  
I 7 2 1  
.731 














1.8500 9 3 . 2  



























-7 .9  
2.3 
25 .0  
-7 .4  
- 9 . 2  
. 9  
e5 .I 
12.6  






82 .8  
70.7L 
- 
291 .1  
182.8 







192 .2  





4 . 8 7 3  
.498 
I 1 9 8  
.4s7 
2 . 0 8 2  
I- 240 5- 303.1 .441 71.8 
5- 303.5 5- 590 ,248 341.1 
9- 590 S- 760 .382 135.7 
14 .6  
19.0 
16.4 
9 .37  
14 .3  
32.4 
16 .4  
8.60 
19.0 
- 1 5 . 1  












1 .139  
95.9 
. I  
-3 .3  
2 .3  
229.5 
.248 
, I  I 6  




. 5 1 3  
1 .368  
.362 
. I 7 3  
,484 
5.293 
- 6  
-15.6 






- 5 . 9  
6 .4 
2 4 . 0  
-63.9 
21.63 18.34 
J- 240 5- 
5- 312.2 5- 
I- 590  5- 
5- 260 5- 
5- 342.4 5- 
5- 590 5- 
5- e70 5- 
5- 349.6 5- 
5- 590 5- 




342.4 . I 5 2  
590 -362  
780 .302 
20.06 
349.6 -507  
590 .425 
790 .e68 
2 0 . 7 9  
74.8 
332 * 8 
135.7 
17.57 
. l  
- 5 . 6  
2.3 
234.9 
-1 .6  











2 0 . 6  
-9 .2  
14 .4  
10.92 
-1.0 1.093 117.8 .500 1,291 264.5 406.9 .645 1.9380 105.2 1.415 -2.5 - 6 . 1  320.5 . 4 2 5  
-2 .S  1.377 73.6 .451 1.139 5 1 . 1  195.3 .6250 1.653 78.1 .607 1.8 2.7 188.2 .le6 
1.1 ,689 114.6 .470 1.296 217.8 446.9 .687 1.9040 114.8 1.123 1.0 24.7 74.0 .475 
3.94 7.33 S.93 17.96 1/1/2 111.0 2.2 6.4 .332 17.823 167.0 232.3 -10.5 69.1L 5.991 
WARS ARRIVAL DATE = 2450600 (31  WAY 1997) 
-2 .0  1.059 114.8 .438 1.179 261.6 403.0 .663 1.6940 102.8 1.387 -1.6 -6 .1  312.9 .361 
-4.5 1.382 77.7 .426 1.159 42.3 197.9 .6680 1.653 77.6 .626 3.4 7.5 le2.2 ,180 
e 9  -745 120.3 . I 1 4  1.429 228.4 442.7 ,694 t .1640  115.8 1.153 1.1 23.7 65.5 ,109 
5.00 7.20 7.79 18.77 1/1/2 113.5 3.8 10.8 ,462 10.618 09.6 311.1 78.5 100.20 4.443 
I- 260 5- 
8-  343.0 5- 
S- 600 5- 
















1- e70 5- 350.5 .so1 106.5 
1- 1 5 0 . 1  5- 600 ,423 315.9 
S- 600 I- IS0 . S O 0  153.0 
21.83 17.14 
- . S  1.087 117.4 ,494 1.271 263.7 407.5 ,644 1.0990 105.3 1.410 -2.8 -8 .4 321.3 .k23 
- 5 . 1  1.579 73.8 a451 1.143 54.4 198.0 .6270 1.860 76.3 a616 1.0 2 . 7  188.2 .193 
1.1 *? le  117.4 . 4 9 l  1.137 222.2 441 .1  ,680 1.9940 1 1 5 . 5  1.133 -8 24.4 74.5 .495 
4.10 7.49 6.76 10.44 t / i / e  115.7 2.0  1 . 5  . 3 ~ 6  t0.060 163.3 e31.0 -14.r 7 0 . e ~  e.60~ 
294 
6TOCOVER TIME 8 0 O A Y S  1997 OUTBOUND SWINGBY 
----.---_______I___________ --- 
LAUNCH SUNGBY SPEED1 R A l  OECLl I 1 V I PSI 1 ECCEN SUA THE11 THE12 PERlH AkiEL--PSI 
WNGBI ARRIVE WEE03 RA3 OECL3 t 3 v 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI  
DEPART RETURN EPEE05 R A 5  OECLS I 5 V I P S I  I LCCEN SUA THE15 THE16 PLRIH APHEL PSI 
MlS8ION EURATlON 560 D A I S  
MARS ARRIVAL O A T €  = 2450430 
12 OEC 1996 
2 Y 2 1 2 OECLP RAP. SPEED2 
4 V 4 I 4 OECL4 R A 4  8CEEO4 
6 V 6 I 6 OECLI R A 6  EPEE06 
-tNC-RAP DECLP ETA PERIC 
___ - - - - 
- 
5- 220 5- 253.0 -466 74.5 19.9 1.5 .933 117.1 .468 .902 229.1 266.1 .479A 1.3240 64.2 1.282 2 . 0  4 . 2  322.6 ,564 
5- 253.0 5- 430 -564 310.1 3.5 1.5 1.369 113.2 .540 1.216 289.9 512.6 .559 1.873A 115.5 .622 -2.9 188.9 
5- 430 5- 760 .184 174.2 4 .4  .I .611 77.1 .435 i.197 162.0 452.1 .676 1.717 113 8 1092 2.0 25.0 59.6 -453 
20.66 13.63 9.94 6.63 10.21 3.89 17.45 1/2/2 37.1 4 .8  12.5 .189 9.146 1;5-.0 239.1 .-2.2 85.6L 1.W1 
5- 220 S- 253.9 - 4 5 4  73.9 19.6 1.6 .936 116.4 .456 .907 230.6 268.5 ,494A 1.3200 6S.2 1.284 2.0  4.2 322.6 e544 
5- 253.9 5- 440  .544 311.0 3.8 1.6 1.382 112.4 .524 1.188 290.8 516.1 -566 1.8lOA 111.9 -603 a 4  -2.9 188.6 0273 
5- 440 5- 780 ,169 173.9 4.7 .I .608 79.5 .423 1.195 161.0 450.7 .690 1.700 113.0 1.092 1.9 25.2 60.5 ,459 
-- MARS ARRIVAL DATE 2410440 (22 OEC 19961 --I---- - -- - . - 
19.29 13.24 9.67 6.05 9.43 3.57 17.13 112/2 41.7 4.6 11.8 .e03 9.713 175.5 236.6 -1.1 84.7L 1.766 
MARS ARRIVAL DATE f 2410450 ( 1 JAN 19971 --..--_I_- --- 
5- 210 5- 246.9 .375 79.6 21.4 .8 .a31 110.7 .453 .774 210.5 250.2 .423A 1.1250 63.3 1.209 2.7 5 . 2  323.9 .559 
5- 248.9 5- 450 -560 305.7 3.4 1.5 1.370 113.5 .!I19 1.139 286.2 124.3 -148 1.729A 105.7 -570 s7 .9 101.1 *e36 
5- 450 5- 710 .I33 161.5 8.9 .2 . E l 3  85.4 .384 1.207 172.6 443.8 .744 1.671 110.1 1.094 1.6 24.2 53.2 ~ 3 9 0  
15.84 10.71 7.89 5.13 8.51 2.63 16.06 1/2/2 54 .0  5.3 18.3 .192 6.298 172.6 243.5 -4 .1  90.80 1.018 
5- 220 5- 254.6 .445 73.4 19.4 1.7 .939 115.8 .446 .911 231.4 270.5 . 1 0 5 A  1.3180 66.0 1.286 1.9 4.3 322.9 .529 
5- 254.8 5- 450 .I29 311.7 4 . 1  1.7 1.377 111.8 ,110 1.167 291.4 520.5 .%I71 1.762A 108.2 .589 . 3  -2.6 187.7 .e47 
3- 4 5 0  5- 780 .157 172.9 5.3 .5 ,601 81.9 ,413 1.194 168.2 449.5 .701 1.687 112.4 1.091 1.9 25.3 61.1 -427 
18.17 12.71 9.47 3.40 8.78 3.31 16.86 1/2/2 47.0 4 .5  11.2 ,215 10.240 171.7 236.6 - . O  w . 9 L  1.987 
5- 230 5- 261.7 -542 68.8 17.5 -2.6 1.082 119.2 .514 1.242 259.0 299.7 .603A 1.8800 70.4 1.395 1.0 2.7 317.7 .483 
5- 261.1 5- 450  -493 318.9 5.6 2.1 1.386 109.8 .SO3 1.205 298.0 515.7 .599 1.8lZA~llO.9 .611 - e 2  -6.6 S93.9 -264 
6- 4 5 0  5- 790 -192 181.6 2.1 .9 .S98 77.8 .451 1.182 164.2 455.6 .649 1.714 1 1 5 . 1  1.089 2.0 26.2 69.0 ~ 4 7 2  
21.66 15.85 11.78 5.83 0.21 4.07 17.90 1/2/2 39.7 5.6 3.1 .247 37.090 67.0 L37.9 -66.6 92.10 6.925 
5- 60 I- 330.7 .e81 70.5 30.6 2.6 .946 74.4 .E93 .877 129.1 428.5 .620 1.134 103.6 1.275 -1.3 - 5 . 0  L75.4 ,320 
6- 530.1 5- 460 .SO0 316.0 -6.7 - 1 . 5  1.439 82.5 .509 1.437 22.5 135.1 .IO50 2.1691 119.4 .712 1.9 -12.0 218.7 .360 
I- 460 5- 640 .259 65.7 26.8 2.4 .740 109.3 .341 1.527 236.3 376.1 1.006 2.0470 94.1 1.146 -2.8 -20.1 356.0 ,187 
20.11 11.73 6.02 8.38 11.74 5.71 12.40 2 / l / l  19.6 63.6 40.S .586 2.8900 6.7 tO3.9 2.4 121.70 1.108 
--I__ MAR8 ARRIVAL DATE f 2450460 (11 JAN 19971 
5- 210 5- 249.L .371 79.1 21.2 .9 .834 110.4 4 4 7  .777 210.8 251.1 .429A 1.1250 63.7 1.211 2.7 5.3 324.1 . 5 5 2  
5- 240.L 5- 460 -552  306.2 3.6 1.6 1.366 113.2 .512 1.126 286.3 528.1 .5SO 1.7OZA 101.9 .560 .6 2.0 179.2 .218 
8- 460 6- 710 .I28 lS8.3 10.2 .2 .el2 87.7 .380 1.208 176.2 443.0 .749 1.667 109.8 1.094 1.8 24.3 53.6 .385 
15.23 10.53 7.80 4.69 8.08 2.73 15.94 1/2/2 61.1 5.5 17.8 .197 6.447 173.0 t43.4 -3.6 90.60 1.074 
5- CLO 5- 255.1 .439 73.0 19.2 1.7 .941 115.4 .439 .915 232.1 272.0 .513A 1.3170 66.6 1.286 1.9 4.3 323.0 , 5 1 7  
6- 255.1 I- 460 .SI7 312.3 4.3 1.8 1.372 111.4 .SO0 1.150 291.9 524.4 .575 1.7261 104.6 ,517 -3 -1.9 186.1 .e25 
5- 460 I- 760 .147 171.1 6.e .I ,603 84.3 405 1.193 171.5 448.5 .Ti0 1.677 111.8 1.091 1.6 25.5 61.6 ,417 
11.30 12.43 9.32 4.67 8.26 3.10 16.65 l /2/2 53.2 4 . 5  10.3 .225 10.731 17S.7 138.3 .8 83.4L 2.285 
5- 230 5- 262.5 .533 68.4 17.3 -2.6 1.081 118.7 .506 1.239 259.7 301.7 .612A 1.8670 71.2 1.394 1.0 2.6 317.6 .417 
I- 262.5 5- 480 -477 319.6 5.8 L.1 1.380 109.11 .490 1.184 298.9 519.7 ,604 1.784A 107.4 ,590 -.3 -6.4 193.1 ,239 
I- 480 5- 790 .177 181.2 2.B .E .595 80.3! .438 1.180 167.2 454.2 ,663 1.697 114.3 1.088 L.9 26.3 69.7 .4S7 
*. 20.40 is.20 i i . 5 ~  5.20 8.58 3.73 17.56 i /z/z 44.9 5.2 3.6 .264 3i.49~ 57.5 231.3 -57.1 95.8~ 6.046 
MARS ARRIVAL OAT€ 5 2450470 (21 JAN 1997) - 
5- 00 5- 327.7 .262 69.8 31.7 2.7 .947 75.6 .Z75 .e78 129.4 424.0 ,636 1.120 $02.4 1.275 -1.2 - 5 . 3  273.1 .e92 
5- 327.7 I- 470 .292 315.2 -8.1 -1.8 1.423 83.8 .475 1.354 19.4 141.3 .7110 1.997A 115.3 a680 2.2 -11.3 219.4 a313 
S- 470 5- 640 .e88 68.1 28.0 2.3 ,759 111.7 ,372 1.599 242.3 177.8 1.003 2.1940 94.8 1.159 -2.6 -18.5 354.6 .e03 



















249.4 -369 79.4 21.2 
670 .549 306.6 3.7 
770 .126 254.6 11.1 
14.85 10.46 1.7). 
255.4 .435 72.8 19.1 
470 . , 5 1 0  312.6 4 . 5  
760 ,140 168.5 7.4 
16.65 12.19 9.23 
283.1 -526 66.2 17.2 
410 .466 320.2 6.0 
790 .164 180.1 3 . e  
19.53 14.85 11.39 
I- 00 I- 
5- 325.8 5- 
I- 400 5- 
I- 140 I- 
5- 480 5- 
5- I50 s- 
5- 311.5 5- 
5- 460 5- 
o- a03.1 5- 

































.9 .e35 110.3 .445 .776 211.0 251.4 .432A 1.1250 63.8 1.212 2.7 5.3 324.1 ,549 
1.6 1.363 113.2 .SO8 l.tl6 286.0 532.0 .549 1.683A 96.1 .552 ,8  3.5 176.0 . e 0 5  
.2 . 6 l 2  90.0 .377 1.210 179.9 442.4 ,754 1.666 109.6 2.095 1.6 24.4 54.0 .I81 
4.39 7.78 2.70 15.86 1/2/2 69.0 5.7 17.5 .199 6.576 173.2 243.2 -3.5 90.60 1.111 
-1.7 .942 115 .1  .435 .917 232.5 272.9 .518A 1.3160 67.0 1.289 1.9 4.3 323.1 . 5 1 0  
1.8 1.369 111.1 -493 1.138 292.0 528.3 ,577 1.699A 100.9 .568 .3 -.9 183.6 ,208 
. 5  ,603 86.7 .399 1.194 175.0 447.6 .717 1.670' 111.4 1.091 1.8 25.5 62.1 .410 
4.46 7.85 2.96 16.48 1/2 /2  60 .2  4 .5  10.3 ~231 11.176 175.5 238.1 1.5 83.0L 1.146 
-2.6 1.080 118.3 .SO1 1.237 260.2 303.2 .618A 1.8570 71.6 1.394 1.0 2.8 337.5 ,166 
2.1 1.376 108.7 .479 1.168 299.5 S23.7 .608 1.727A 104.0 .587 -.3 -6.0 191.7 .el7 
e 8  ,594 82.9 e428 1.179 170.3 453.0 ,674 1.663 113.6 1.088 1.8 26,4 70.3 .445 
4.68 6.07 3.46 17.26 1/2/2 50.6 4 . 8  4 . 1  ,277 27.779 51.1 234.2 -50.7 98.00 7.429 -
2.8 











- MARS ARRIVAL DATE S 2450480 ( 3 1  JAN 1997) -
,947 76.2 .e64 .a79 129.7 421.0 ,646 1.111 101.6 
1.412 84.5 .450 1.298 17.8 147.3 .714D 1.0821 111.4 
a783 114.2 ,411 1.698 248 .1  379.3 1.000 2.3960 95.6 
9.47 7.35 12.92 2/1/1 20 .4  58.6 42.3 .794 L.773 
,928 87.1 .957 .E62 164.0 559.0 .12?A ,997 89.9 
1.405 94 .7  .439 1.282 344.5 509.6 ,719 1.845A 109.7 
.098 107.2 ,347 1.400 221.3 410.e ,914 1.8860 102.3 
9.30 5.57 11.15 2/1 /2  34.6 42.6 48.S ,717 2.43s 
.924 88.1 ,157 .e60 169.9 368.2 .725 ,995 91.1 
1.409 91.3 .440 1.297 355.9 507.8 .I26 1.868A 1 1 O . S  
9.29 4 .43  14.33 2/1 /2  29.9 27.3 56.2 ~ 9 6 4  2.125 













-5.5 271.7 .e75 
-10.1 219.6 .274 
-17.1 311.7 ,223 
6 . 9  127.40 1.406 
-76.2 506.1 .2SO 
1.2 220.2 -267 
36.6 345.7 ,347 
-33.9 118.3D 1 . 0 2 9  
-72.1 299.2 .e10 
-6.1 2ZO.3 .Z6r 
24.0 4.2 . S O 5  
-41.6 103.60 1.084 
9- 160 5- 311.9 ,181 69.4 80.2 9.5 .920 89.3 .159 ,859 176.4 374.7 .?e2  .996 92.0 1.263 -10.7 -70.1 296.3 * e 4 9  
5- 317.9 5- 460 e249 322.4 -14 .6  -2.6 1.411 68.4 .443 1.302 5.3 147.1 .725D 1.879A 111.0 ,658 3.1 -8-5 220.3 * 2 1 0  
5- 460 5- 720 .184 9r.0 14.1 -2.7 .E71 103.9 .341 1.333 210.8 419.1 .at8 1.7870 104.0 1.117 3.7 20.4 14.1 .so7 
1a.33 8.33 4.43 6.00 9.38 3.90 14.36 2/1/2 28.6 20.1 57.8 .972 2.069 80.1 155.2 -45.4 91.00 1.030 
5- 210 5- 249.3 ,370 
5- 249.6 5- 480 . 5 5 t  
5- 460 5- n10 .127 
14.W 
I- 220 5- 255.6 .434 
5- 255 .6  5- 480 .508 
S- 480 5- 160 .136 
S6.23 
19.5 21.2 .9 
308.9 3.8 1.7 
150 .6  13.2 .2 
10.51 7.79 4.21 
72.7 19.0 - 1 . E  
313.1 4.6 1.8 
S65.2 8.9 .I 
12.07 9.20 4.16 
,835 110.4 .447 .777 210.9 251.2 .43OA l.lZ50 63.7 1.211 2 .1  5.3 324.1 ~ 5 5 1  
1.361 113.3 ,507 1.109 285.3 535.6 .547 1,671A 94.3 .547 .6 5.2 172.1 -196  
.613 92.3 .376 1.212 183.8 441.9 .757 1.6680 109.5 1.095 1.6 24.4 54 .2  ~ 3 7 9  
7.60 2.71 15.82 1/2/2 77.5 5.8 17.2 .198 8.682 113.3 243.0 -3.3 90.80 1.123 
e943 111.0 .433 .918 232.7 273.3 .520A 1.3150 67.1 1.289 1.9 4.4 323.1 e 5 0 8  
I 1.366 111.0 .489 1.129 291.1 532.2 .577 1.681A 91.3 .561 .2 160.4 -1S6 
, ,603 69.1 ,395 1.195 178.6 446.8 .I23 1.666 111.1 1.092 1.6 25.6 62.5 -404 
1 7.S6 2.87 16.36 1/2/2 68.1 4.5 9.9 .e33 11.566 175.4 237.9 1.9 83.0L 2.466 
5- 280 5- 26S.S . I22 68.0 17..0 -2.6 1.090 118.1 .497 1.237 260.6 304.2 ,622A 1.6510 72.2 1.393 1.0 2.6 311.5 -498 
5- 263.8 5- 480 ,458 320.6 6.1 2.1 1.373 108.3 ,472 1.155 299.8 527.1 -610 1.1001 100.5 -579 -.3 -5.1 189.4 e200 
5- 460 5- 790 e 1 5 5  176.1 4.2  ,594 8 5 . 5  .420 1.178 173.1 452.0 .683 1.673 113.1 1,086 1.6 C6.4 70.6 *455  
18.60 14.53 11.26 4.27 7.66 3.25 11.05 1/2/2 57.6 4.6 4 .5  .e87 L3.315 46.3 233.6 -46.0 99.10 6.982 
I- 240 5- 216.1 .596 66.6 
6- 276.1 5- 480 .389 331.0 
6- 480 5- 100 .165 188.5 
21.71 17.04 
5- 60 5- 324.4 .e46 69.0 
8- 490 I- 640 .a60 73.1 
19.06 13.rl 
5- 180 5- 311.7 ,192 73.1 
5- 311.1 5- 490 .e41 321.2 
8- 490 8- 110 .e33 93.6 
L4.64 9.62 
I- 824.4 5- 490 .z66 312.9 
15.8 
11.7 











-3.3 1.208 116.7 .636 1.947 282.4 336.4 .?O5A 3.1890 60.9 1.495 . l  .I 305.3 ,389 
3.4 1.384 104.2 ,413 1.199 312.9 520.9 .656 1.742A 104.5 .EO6 -1.6 -13.9 199.7 -217 
1.1 e585 61.2 .453 1.164 169.1 457.6 .E37 1.891 115 .1  1.084 1.9 L6.9 79.2 ' , 1 1 5  
4.61 6.06 3.91 17.06 1/2/2 43.0 6.1 21.9 .398 4.115 t4.1 C30.6 -IS.# 123.30 1.254 
___. _. MARS ARRIVAL DATE : 2450490'(10 C t B  19911 
2.8 .947 76.6 .258 ,819 129.9 419.2 .652 1.106 101.1 %.E73 -1.t -5.7 L70.9 .Le6 
-2.4 1.403 84.6 -432 1.259 17.2 153.0 ,7150 1.004A 107.7 .636 L.7 -6.6 219.8 . L I Z  
t.0 .El2 116.0 ,419 1.841 C13.9 380.1 ,996 t.6850 S6.5 1.194 -t.1 -16.0 349.1 -24) 
5.t9 6.67 6.5T 13.30 t/l/l 33.a 56.8 4t.D ,855 2.786 15.8 205.4 9.6 lLO.60 1.8L4 
10.2 -924 88.1 ,157 ,660 169.9 368.4 .le5 .995 91.1 $.L6L -10.7 -72.3 L99.1 at47 
-4.1 1.40t 90.6 .424 1.t61 357.3 513.3 ,726 1.796A 107.1 ,639 4.7 -3.3 C t O . 5  .e40 
-6.1 -691 107.0 .360 1.592 220.8 411.1 -891 1.6930 103.8 1,129 7.0 L7.1 1.7 . S C I  . 
5.22 e.oo 5.01 14.76 e i i i ~  35.5 29.7 51.0 .go5 t.3~4 80.3 iw.7 -3e.7 ioe.io 1.304 
295 
6lOPOVER TIME x 0 DAY8 1991 OUTBOUND 3UlNCBI 
LAUNCH 3WNG8V 8PEEOl- R A l  .-OECLl?? l - P 3 1  ly&EN'-SMA THETl THET2-PERIH 
SUNGBY ARRIVE 3PEED3 R A 3  DECL3 I 3 V 3 PSI 3 ECCEN $MA THE13 THE14 PERlH 
DEPART RETURN 8PEED5 R A 5  OECL5 I I V I PSI I LCCFN SUA T H F T I  THFTS P F R I H  
- ._ - _._ -__ 
MISSION DURATION : 580 D A Y S  
UAR5 ARRIVAL DATE : 2450490 
10 FE8 1997 
'APHEL--PSI 2 V 2 I 2 DECLP R I P  SPEED2 
APHEL PSI 4 V 4 I 4 DECL4 R A 4  3PEEO4 
APHEL PSI 6 V 6 I 6 DECL6 RA6 SPEED6 __ - A  - E __ INC RAP DECLP ETA CERIC 
.996 9 2 . 0  1.263 -10.5 -69.6 296.5 -24s  
1.8031 107.5 .640 3.4 -6 .7  220.1 a240 
1.835D 104.5 1.122 4 . 2  21.5 13.4 .320 0 
1.001 2.190 80.7 151.9 - 4 4 . 1  86.5L 1 .191  
- .  
._._ 
PROP- AERP_OVL__ O V A  fVA. 
I- 160 5- 318.1 .118 10.4 1 9 . 8  9.3 ,920 
5- 318.1 5- 490 .245 319.7 -11.2 -3.0 1.403 
5- 490 5- 720 .204 98.0 13.5 -3.2 ,680 
14.00 8.78 4.59 5.24 8.63 
 _I.- _I DVD- -EiR-fyPE- 
89.3 ,159 .e59 
81.9 .421 1.263 
106.2 -355  1.354 
4 . 3 1  14.61 21112 
. . - . - . - . - . - - . 
SUN A-SUN R KAPPA- 
-116.3 315.0,122 
1.0 l S 2 . 8  .724D 
215.4 419.4 .873 

























8 -  
170 





























5- 7 7 0  
. I  
.P 
. I  
13.  
I1  64.4 
10 314.1 
I3 103.8 







14 .6  
1.86 
19.0 
4 .8  
10.5 
9.22 
1 l i O  
6 .1  
5.6 
11 .e2 








14 .1  







9.4 . O i l  90 .7  .le3 .858 183.4 380.2 ,119 .998D 92.8 1.264 -11 .1  -08.6 295.1 .E60 
-2.5 1.403 8 5 . 5  .431 1 .261  15 .1  152.9 . l l l D  1.804A 1 0 1 . 1  ,639 2.8 -8 .3  219.5 .242 
-1.9 .668 104.2 .313 1.320 209.9 423.7 .854 1.7860 105.3 1.116 3 . 1  20.3 22.1 .325  
5.28 8.66 3.88 14.72 2/1/2 33.6 16.7 56.6 .890 2.110 82.1 144.8 -47.6 78.4L .De8 
.s74 79.8 
.559  301.0 
.132 146.6 
14.84 10.67 




.8 .E32 110.6 .452 .114 210.6 250.3 .424A 1.1250 6 3 . 3  1.209 2 .T  5 .2  323.9 -559  
1.1 1.359 113.) .SO9 1.103 284.1 539.5 .541 1.665A 90.5 .543 .6 7 . 1  161.9 a196 
- 2  .616 94.6 ,377 1.216 181.7 441.5 ,758 1.6740 109.4 1.097 1.8 24 .¶  54.5 -319  




-1.8 .943 115.1 .434 .911 232.6 273.1 .519A 1.3150 6 1 . 0  1.289 1.9 4 . 4  323.1 .SO9 
1.8 1.364 111.2 .488 1.122 291.1 536.1 .575 1.669A 9 3 . 1  . 5 5 1  - 2  2 .2  176.6 a188 
.I .605 91.5 ,392 1 .191  182.4 446.2 . l e1  1.6660 110.9 1.092 1 . 1  25.6 62 .6  ~ 4 0 1  
3.99 7.38 2.85 16.28 1 /2 /2  76.6 4.5 9 .6  .e32 11.894 115.3 237.8 2.1 63.2L 2 . 5 2 7  
-2 .6  1.080 117.9 .495 1.236 260.8 304 .1  .624A 1.84lD 12.4 1.393 1.0 2.8 311.4 . I 5 4  
2 .1  1.370 108.2 .461 1.146 299.7 531.7 .611 1.6801 97 .1  .573 - . 3  -3.8 186.5 . l e 7  
.8 .594 88.0 .414 1.119 117.2 451.2 .691 1.661 1 1 2 . 6  1.088 1.7 26.4 71.3 ,428 
3.96 7.36 3.11 18.88 1/2/2 65.2 4.4 4 .8  .292 L3.869 4 2 . 1  233.3 - 4 2 . 3  100.80 6 . 6 8 2  
5- 263 .1  
5- 490 
5- 790 






18.29 14 .31  




-3.3 1.202 118.3 .627 1.898 282.5 338.2 .708A 3.0880 8 1 . 6  1.491 .1 - 5  304.7 .375 
3.3 1.380 103.6 .443 1.188 314.2 524.8 .661 1.71lA 101.4 .599 -1.8 -13.8 198.4 .198 
1 .1  ,584 84.0 ,442 1.163 112.3 456.4 ,648 1.611 114.8 1.084 1.8 2 6 . 9  79.8 ,462 
4 - 2 3  1.62 3.63 11.66 1 /2 /2  50.5 5 . 6  29.0 .421 3 . 9 8 1  23.8 230.1 -22.8 125.2D 1.274 
-3.4 1.058 111.8 .391 1.174 267.0 319.5 ,714 1.6330 95.5 1.380 .1 - 6  291.8 ,244 
-3.8 1.402 90 .2  .425 1.262 319.3 513 .1  ,126 1.198A 107.2 ,640 4.4 -4 .3  220.4 ~ 2 4 0  
1 .1  .584 84.0 -442 1.163 112.3 456.4 .648 1.617 114.8 1.084 1.8 26.9 79.8 ,482 








-388 16 .1  
,245 319.8 
e l 7 2  187.2 




-3 .5 1.041 111.0 ,371 1.126 263.4 383.1 . l o 9  1.5440 96.4 1.368 - 1  . l  293.5 .24S 
-3.0 1.403 88.0 ,421  1.263 6.8 152.8 . l e 4 0  1.802A 107.5 .640 3.5 -6 .7 220.1 - 2 4 0  
1.1 .584 8 4 . 0  ,442 1.163 172.3 456.4 ,648 1 .671  1 1 4 . 6  1.084 1.8 26.9 79.8 - 4 6 2  
5.24 8.63 3.63 11.66 1/1/2 33.9 5.6 31.5 1.002 3 . 6 8 1  35.9 222.3 34.6 139.90 2.693 
MARS ARRIVAL OAT€ = 2450500 (20 FEB 1991) . .. - 







3.2 .952 77.0 ,248 - 6 8 1  128.5 413.9 .666 1,107 9 9 . 9  1.211 - .E  - 2 . 9  260.5 ,243 
-4 .0  1.396 88.8 ,413 1 . 2 3 6  4 . 0  158.2 .7250 1.741A 1 0 4 . 0  .628 4.5 - 2 . 6  e l 9 . 9  .e16 
1 . 5  .E68 120.3 , 550  2.221 263 .1  316.0 1.003 3.4510 9 5 . 7  1.233 -1 .8  - 1 4 . 1  346.3 ,213 
4.65 8.04 10.19 13.15 2/1/1 4 0 . 5  63 .8  61.7 1 ,019  1 .951  25.4 204.9 19.8 140.3D e968 
5- 80 5- 323.1 ,242 68.8 
5- 3 2 3 . 7  5- 500 ,260 3 1 1 . 9  
5- 100 5- 640 .403 7 5 . 7  
19.56 14.91 
5- 1 5 0  5- 292.5 .270 85 .9  
5- 292.5 5- 500 , 3 4 5  339.5 
I- 500 5- 110 .267 96 .0  
16.35 11 .12  
33.0 2 . 8  
- 1 5 . 0  -2.8 
26.8 1 . 9  
S . 3 5  4 .65 
-40 .4  -15.2 
38.9 9.1 
1 . 6  - 8 . 1  
5 . 8 2  4 .82  
,948 76.8 
1.397 85 .0  
.e41  119.4 
8.04 9.56 
.922 88.3 
















332.0 523 .1  
225.6 413.5 
51.0 54.4 
-653  1.104 100.8 1.275 -1 .2  - 5 . 1  270.4 .e60 
,1150 1.118A 104.2 ,625 3 . 0  -6 .5  218.5 . e l 6  
.992 3.1240 91 .4  1.218 -2.0 -14.9 347.0 .e77 
41.8 .888 2.805 17.0 203.4 12.8 129.20 1.605 
.72lA .995 81.0  1.259 15 .6  17.4 349.7 .345 
,703 1 . 7 l S A  101 .5  ,613 -8.0 - 3 3 . 0  198.3 , 2 1 5  
.a85 1.9700 104.5 1.136 9 . 1  32.4 351 .0  -363  
38.8 .SO4 3.010 92 .1  337.6 1 . 1  124.9D 1.014 
. 2 5 3  
.219 





. e 5 0  
.216 
. 3 3 8  
-017  
- 5  72 
* 200 
. 3 8 1  
5- 150 5- 
5- 311.4 3-  
5- 500 5- 
5- 160 5- 
5- 316.2 5- 
I- 500  5- 
311.4 .196 
500 . 253  
7 1 0  .267 
1 5 . 2 5  
71 .4 
325.9 
96 .0  
1 0 . 5 5  
70.7 
317 .1  
99.3 
9 .30  
64.8 
312 .5  
104.6 
8 . 1 5  
80.3 
306.9 






61 .9  
321.3 
172.1 


























3 .8  
1 5 . 8  
8 .04  
19 .1  
1 . 5  
1 2 . 1  
9.30 
1 7 . 0  




11 .5  
2 .1  
12.69 
14.3 
- 2 5 . 7  
2 .1  
8 .45  
14.1 
-19.5 
2 . 1  
3.00 
10.5 
- s . 3  
-8 .7  
4 .71  
9.3 
-3 .5  
- 3 . 9  
4.64 
9 .3  
- 2 . 8  






1 . 7  
1 .8  
.I 
3.93 
- 2 . 6  




3 . 1  
1 . l  




















8 .04  









1 .368  
.596 
1.16 
I .  198 
1.318 
- 5 8 s  
7.27 
1 . 0 5 5  
1.396 
.585 
8 .05  
1.039 
1 .391  
.585 
8.03 
88 .1  .151 .860 
90 .7  ,412  1.235 
110.3 3 8 0  1.427 
5 . 9 1  15.49 2 /1 /2  
169.9 
357 .1  
225.8 
42 .3  
116.3 























1 .8  
115.7 
4 1  .O 
262.8 
9 .1  









419 .1  











4 . 5  















5 .2  
1 r .o  
,725 .995 9 1 . 1  1.262 -11 .1  -73.1 299.2 
,726 1.744A 103 .7  ,621  5.9 1.d 220.4 
.e85 1.9700 104 ,s  1.136 9 . 1  32.4 3 5 1 . 0  
4 4 . 1  ,941 2.626 8 0 . 8  158.2 -36.0 lO2.OD 
89.3 ,159 .e59 
81.6 ,415 1.236 
108.5 .312  1.381 
4 .92  14.94 2 /1 /2  
90 .6  .163 . E 5 8  
85 .2  .419 1.232 
106.6 .367 1.341 
4.34 14.96 2 /1 /2  
. l e 2  ,996 9 2 . 1  1.263 -10.4 -69.4 296.5 
.723D 1 .7481  104 .1  -627 3.9 - 4 . 2  2 l 9 . 5  
,867 1.891D 1 0 5 . 1  1.129 4 . 9  22.9 12.3 
5 0 . 8  1.010 2.332 81.1 149.5 -43.4 86.6L 
.118 .998D 92.6 1.264 -11.0 -88.4 295 .3  
.116D 1.748A 104 .2  ,626 3 . 1  -6 .4 218.6 
-849  1.832D 105.8 1 .121  3 .4  20.8 21 .8  
54.2 .901 2.195 82.8 142.3 -46.9 76.5L 
5- 1 7 0  5- 
5- 323.3 5- 
5- 500 5- 
248.3 ,382 
500 . S T 2  
? 7 0  .139 
15.24 
111.1 ,462 -770  
114.4 .S16 1.099 
91.0 ,379 1 .222  
2.93 1 5 . 8 5  1 /2 /2  
.414A 1.126D 62.6 1.206 2 .8  5 . 2  3 2 3 . 1  
.533 1.666 8 6 . 6  . ¶ 4 1  . .8 8.9 163.6 
.759 1.6850 109.5 1.098 1.8 24.5 5 4 . 7  
9- 210 5- 
5- 244.3 5- 
e- 5 0 0  5- 
16 .8  . l e 4  6.838 1 173.1 2 4 2 . 5  -3.2 92.20 1 .or4 
5- 220 5-  
5- 2 5 5 . 2  5- 
5- 500 s- 
115.3 .438 .916 
111.5 .490 1.111 
94 .0  ,392 1.200 
2 . 8 8  16.25 l / 2 / 2  
,515A 1.317D 66.7 1.288 1.9 4 .3  323.0 
.570 1.663A 90 .2  .554 - 2  4 . 1  172.6 
,730 1.6700 110.8 1.093 1 . 1  2 5 . 0  63.1 





111.9 -49s 1.236 
108.3 .465 1.139 
90 .6  .41D 1.180 
3.03 16.16 1 /2 /2  
118.0 .618 1.860 
103.2 .435 1.116 
86.7 .434 1.163 
3.42 11.43 1 /2 /2  
. W L L  1.S4lD lL .4  > 1.393 1.0 5- 250  5- 
I- 2 6 3 . 7  5- 
5- 500 5- 
5- 240 5- 
fl- 270.1 5- 
5- 500 5- 
5- 240 5- 
5- 314.1 5- 
5- 500 5- 
2 6 3 . 1  . 5 1 9  - .  . C . 8  517.4 
.610 1.668A 93 .8  .570 - . 3  - 2 . 2  182.9 
.697 1.6630 112.3 1.088 1.7 26.4 7 8 . 1  
5.0 .292  23.036 39.6 233.0 - 3 9 . 2  101.50 
I O 0  . 4 5 4  
790 ,144 
10.01 





500 . 2 4 5  
800 .162 
16.S.3 
.711A 3.01OD 82 .2  
.664 1.688A 98.4 
.658 1.661 114.3 
29.9 ,450 3.872 
. l i s  1.6140 95.6 
.7260 1.746A 103.9 
,658 1.667 114.3 
39.5 1.006 2.956 
1.187 .1 
.594 - 1 . 7  
1 .083  1 . 7  
2 2 . 7  230.5 
, 1.378 . l  
~ .627 4 . 9  
, 1.083 1 . 1  
b 44 .0  228.1 
.I 304.2 
-13 .2  196.4 
26.8 80 .1  
-21 .7  126.00 
-1.4 . 6  292 .1  20
26.8 8 0 . 3  




1 . r 9 2  
111.6 .381 1.164 
89.5 . I 1 3  1.236 
86.7 .434 1.163 
3.42 11.43 1 /1 /2  
. E 4 4  
. 2 1  7 
.452 
I .968 
5- 240 5- 
5- 318.8 5- 
5- 500 5- 
110.9 .367 l . l i 9  
81.3 ,415 1.235 
86.7 ,434 1.163 
3 .42  11.43 1 /1 /2  
. l o 8  1 . 5 3 O D  96 .5  1.366 . l  . 7  293.9 - 2 4 5  
.123D 1 . 1 4 8 A  104 .1  .627 3.8 - 4 . 8  219.4 .e16 
$658 1.667 114.3 1.083 1.7 2 6 . 8  0 0 . 3  .452 
30.3 1.001 3 . 8 2 0  43.0 223.7 41.4 134.30 2.824 
















5- 316.1 .244 58.3 3 2 . 1  
5- 110 .241 318.8 - 2 1 . 1  
3- 630 ,481 76.5 25 .8  
21.33 1 7 . 1 1  5 .3$  
3.2 
- 4 . 1  
1 . 5  
4.22 
.952 16.9 .251 .a86 128.4 414.1 
1.392 88.4 ,404 1.217 5 . 5  163.3 
.917 122.9 -637 2.750 268.8 371.1 






l .708A 100.8 
4.500D 9 6 . 1  
.988 1.984 
1.277 - . 6  - 2 . 9  260.8 
.E l9  5.1 1.1 219.1 
1.267 -1 .7  -14.0 344.4 
30.6 206.0 24.3 138.40 
. e4 7 
,198 





5- 323.5 .241 68.8 
5- 510 .E59 310.9 
I- 640 .453 78.3 
20.45 18.29 
5- 309.3 .233 5 5 . 0  
9- 510 .e91 327.5 
5- 710 .331 99.8 
11.44 12.78 
5- 518.0 .179 10.2 
5- 110 .246 316.5 
5- 7LO .P I4  100.9 
14.17 9.90 


























. I 2 5  i l 2 . l  
8.05 1.59 
.254 ,880 130.0 
.410 1.212 17.5 
.592 2.421 264.8 
14.48 2/1/1 46.2 
.156 ,861 110.4 
.403 1.215 35S.4 
.404 1.473 230.3 
















33 .1  
1.103 100.8 1.275 -1.2 - 5 . 8  270.3 
1.709A 100.9 .616 3.4 - 5 . 9  211.3 
3.8540 98.5 1 .241  -1.8 -14.0 345.4 





I 5 0  
309 3 
510  









1 .148  16.5 
113.0 158.4 
1.283 -10.3 




, 5 -18.2 12.9 221.2 99 1
4 2 . 1  3 4 4 . t  
-2S.9 106.40 
, * .69*7 t98 .4  
I - . I  t 1 6 . 8  
t s . 2  10.8 
, - 4 9 . 3  85.6L 












-4 . z  
-4 .9 
4.19 
.920 89.3 .159 .e59 116.3 314.9 
1.392 81.5 ,405 1.216 8 . 6  163.2 
.700 110.9 .39z 1.418 P24.7 420.0 






8TOPOVER TIME -i 0 D A Y S  1991 OUTBOUND SWINGBY HISSION DURATION : 560 C A Y S  
WARS ARRIVAL G A T E  
2 W A R  2450110 1997
V 2 I 2 OECL2 RAP 3PEECP 
Y 4 I 4 OECL4 RA4 3PEEC4 
V 6 I 6 OECL6 RA6 3PEEO6 
INC RAP OECLP ETA CERIC 
R A l  
R A 3  












1 5 3 . 1  
12.42 
3- 230 5- 263.5 .521 68.0 
5- 263.5 5- 510 - 4 5 8  321.5 







5- 323.3 . I 8 0  
5- 510 .e58  




-OECLI I i v I - - b s ~  i ECCEN SUA 
OECL3 I 3 V 3 PSI 3 ECCEN SHA 
OECLI I 5 V 5 PSI 5 ECCEN 3WA 
--OVL D V A  EVA -DVO.-EVR - T Y P E  
18.2 9.3 -917 90.6 .163 ~ 8 5 8  
16 .0  -2.5 .688 109.0 .383 1.361 
4 .41  4.16 7.56 4.87 15.26 2 / 1 / 2  
-17.7 -3 .2  1.392 85 .1  .die 1.212 
THETI THET2 PERIH 
THETS THET4 PERIH 
THETS THET6 PERIH 
SUN A SUN R KAPPA 
APHEL P S I  2 
APHEL PSI 4 
APHEL P S I  6 
- A  E 




1.1270 6 1 . 6  










, 281  22.703 
2.9630 82.6 
1 . 6 1 3 A  95.4 
1.661 113.8 









5- 5 1 0  
I- 220 
57 5 1 0  
-- 
5- 2 w . 7  
__ - 
1.264 -11.0 -68 .3  2 9 f . 3  -258  
.616 5.4 -3 .8  217.3 ,196 
8 3 . 0  140.6 -45.9 75.1L 1.110 
1.128 3 . 8  21.5 21.3 .3%2 * 
183.3 380.3 .718  
1 1 . 1  163.4 .7160 
219.0 424.1 .843  



















. I 8 4  
1.015 
.5Z6 
. I 8 8  
.399 
2 . 4 7 0  
, 4 5 8  
. 1 7 4  
.419 





5- 241.4 .393 
5- 510 .591 
5- 770 .149 
15.93 
I- 2 5 4 . 1  .444 
5- 510  . S 2 6  
5- 780 .142 
16.42 
21 .9  . 7  ,820 111.8 .477 -763  
3 . 1  1.8 1.358 115.3 .526 1.097 
16.8 .2 ,626 99.4 , 383  1.229 
8.29 4 . 5 0  1.89 3.14 15.92 1/2/2 
19.3 1.7 .939 115.9 .444 ,912 
4 . 5  1.9 1.362 112.1 .494 1.113 
13 .5  .!I .612 96.4 .393 1.204 
9.43 4 .00  1.39 2.99 16.25 1 /2 /2  
17.0 -2.6 1.080 118.1 .491  1.236 
5 .8  2.0 1 .361  108.5 ,465 1.134 
8.8 .8 .599 93.1 ,407  1.183 
11.27 3.68 7 . 0 8  3.02 18.68 1 /2 /2  
1 5 . 5  -3 .3  1.195 117.8 . E l i !  1.831 
1 1 . 2  3.0 1.376 103.0 .430 1.168 
3.5 1.1 ,581 89.4 .42P 1.163 
12.57 3.60 1.00 3.28 17.25 1 /2 /2  
209.3 246.6 .399A 
280.1 546.7 .520 
195.9 440.8 ,158 
103.9 8.0 18 .7  
231.6 210.8 . S O ? *  
288.5 543 .5  .563 
190.2 4 4 5 . 2  .731 
94.3 4 .4  9 .3  
260.6 304.2 .622A 
298.3 539.4 .606 
184.6 449.8 .101 
82.2 4 . 0  1.0 
282.4 340.5 .712A 
3 i 5 . 6  532.1 ,666 
119.2 454.6 ,666 
64.1 4 .9  30.6 
1.202 2.8 5 .1  
. 5 4 1  .6  10.5 
1.100 1.8 24.4 
173.5 2 4 2 . 0  - 3 . 2  
1.281 1.9 4 .3  
. 5 5 4  . 3  5.9 
1.095 1.7 2 5 . 5  
175.5 237.5 1 . 7  
1.393 1.0 2.8 
.$68 - . 3  - + 4  
1.089 1.6 2 6 . 3  
56.8 232 .1  -36.5 
1 .485  .1 e 5  
. f 9 1  -1.6 - 1 2 . 2  
1.084 1.6 2 6 . 8  
21.5 230.4 -20.5 
5- 240 5- 278.7 .574 66 .9  
5- 278.7 5- 510 -359  3 3 2 . 1  
5- 110 5- 800 ,156 182.2 
19.45 15.84 __ -_- . . MARS ARRIVAL DATE = 2450520 I 1 2  WAR 1997) ___- 
5- 80 5- 323.7 .242 68.8 33.0 2 . 8  .948 76.8 .255 .E19 130.0 418.3 .655 1.104 100.8 1.215 -1.2 - 5 . 7  270.4 *e61  
S- 323 .1  5- 520 ,261 310.0 -19.9 -3.7 1.388 84 .8  .404 1.198 18.2 168.2 ,7140 1.681A 91.8 - 6 1 0  3.6 - e 9  215.5 *la0 
5- 520 5- 640 . 5 1 1  80 9 26  3 1 1 943 124 5 .686 3 . 1 2 6  269.9 383.6 .982 5.2100 9 9 . 6  1.284 - 1 . 1  -13.1 344.2 -3S6 






















160 I- 299.1 
29911 5- 520 
520 5- 720 
160 5- 30l.S 
301.S 5- 520 
520 5- 120 
160 5- 3 1 7 . 6  
311.6 5- 520 
S t 0  8- 720 
170 5- 323.2 
323.2 5- 520 
520 5- 730 
.28S 84 .7  -41.4 
- 3 5 1  339.0 51.2 
.e86 102.9 7.3 
16.95 12.51 6.10 
.424 86.1 -43.0 
-524 349.4 72.9 
-286  102.9 1.3 
E1.95 15 .38  8 . 9 1  
. l e 5  68.2 80.7 
.253 3 1 6 . 2  -30.7 
,286 102.9 1 . 3  
14.80 10.90 4 . 4 8  
e l 8 0  64.7 18.3 
.259 310.1 -20.6 
.251 101.2 15 .2  





















8 9 . 3  
81.1 
113.4 




5 . 5 0  
116.3 
112 .9  








92 .1  
3.21 
.151 .860 178.8 
.401 1.194 340.9 
.415 1.460 229.3 
16.00 1 / 2 / 2  63.5 
' 1 5 1  ,861 118.4 
.399 1.197 344.5 
.415 1.460 229.3 
16.00 1/2/2 7 0 . 1  
.159 $859  116.4 
.398 1.202 8 .2  
.4lS 1 .460  229.3 




















1 1 . 7  
- 7 2 2  
* 7230 
.e54 

















.395 8 8 . 2  
1.613A 96.4 
2.0670 106.6 
-488 3 . 8 6 3  
.993 8 8 . 7  
1.615A 9 6 . 8  
2.0670 106.6 
.219 6 . 5 0 5  
.996 92.0 
1.681A 9 7 . 1  
2.0610 106.6 
,939 2 . 0 1 1  
.9980 9 2 . 8  
1.681A 91.8 
1.9650 107.2 
-898  2.422 
1.260 18.0 81.1 344 .5  
,609 -10.7 -40.8 190.5 
1.146 8.1 29.0 7.9 
91 .1  331.8 8 .2  120.20 
1.261 24.5 86.4 82.6 
,610 -20.8 - S l . 5  116.1 
1.146 8.1 2 9 . 0  2.9 
93.5 338.5 9 .7  118.80 
1.263 -10.9 -10.6 2 9 6 . 0  
,613 5.6 4 . 1  217 .1  
1 .146  0.1' 2 9 . 0  1 .9  
81.6 147.6 - 3 7 . 1  85.7L 
1.264 -11.0 -68.5 295.2 
,611 3.9 -.I 215.7 
1,136 4.3 22.4 2 0 . 1  
83.1 139.9 -44.4 14.2L 










1 . 7 0 0  
.e59 
. l a 0  
.3 70 
1 .277  
.2ne 
I 9.4 ,917 
I -3 .8  1.388 
' -3.0 .703 
' 3.81 7.20 
.163 ,858 183.3 380.3 
.403 1.198 11.3 168.1 
.403 1.401 223.6 424.3 
15.62 2 / 1 / 2  53.4 18.0 
,455 .908 230.1 268.8 
.503 1.111 286.4 541.0 
.396 1.211 194.2 444.9 
16.30 1/2/2 102.6 4.4 
.501 1.237 260.2 303.1 
,468 1.130 297.0 543.2 
.407 1.187 188.5 449.3 
16.66 l / 2 / 2  91.0 3.8 
220 9- 254.0 
2S4.0 5- 520 
sea 5- 180 
.453  73.a 19.6 
.542 313.6 4.3 
. is0 150.3 14.1 
16.99 12.81 9.64 
230 5- 263 .1  .526 68.2 11 .2  -2.6 1.080 
263.1 5- I 2 0  .466 321.1 5.6 2.0 1.366 
520 5- 790 .146 164.4 1 0 . 5  .8 .604 





1,285 2 .0  4.2 322.8 ~ 5 4 2  
. 5 5 4  - 3  1 . S  164.0 -197  
1.097 1.6 25.4 63.8 - 4 0 2  
175.1 237.3 1.2 85.7L 2.358 
1.8570 11.8  1.394 1.0 2 .6  311.S -468  
1.659 8 7 . 2  .568 - . 2  1 . 5  114.9 . 1 1 5  
1.6690 112.0 1.090 1 . 5  26.2 12.3 .418 
.271 22.180 34.3 232.5 -33.9 101.90 6.031 
240 5- 278.9 
270.S 5- 520 
520 5- 800 
~ 5 7 2  66.9 1 5 . 5  
. 351  33S. l  1 O . Q  
-152  178.8 5 . 1  
19.1s 15.73 22.53 
t -3 .3  1.194 
i 2.8 1.314 
1.1 -591  
i 3.42 8.82 
,610 1.830 282.4 340.8 
.427 1.162 315.5 536.6 
.424 1.165 182.9 453.9 
17.13 1/2/2 12.0 4 .6  
2.9470 8 2 . 1  
1.6591 92 .5  
1.6580 113.5 
~ 4 7 2  3.144 
1.484 .1 . 5  303.6 , 3 5 7  
,589 - 1 . 5  -10.6 190.4 . i s 2  
1.084 1 . 5  26.6 81.1 -439 
20.0 230.2 -19 .1  120.90 1.e95 
_--_______ WARS ARRIVAL DATE = 2450530 I 2 2  WAR 1997) --. 
5- 160 5- 297.2 .234 83 .9  -38.9 -13.0 .920 89.8 ,158 ,859 119.0 '345.1 .724A ,995 81.8 1.260 12.8 15 .3  3 3 8 . 2  .e88 
5- 297.2 5- 530 .288 331.4 32 .8  6.5 1 .381  96 .2  .398 1.185 338.2 5 3 5 . 0  .TI3 1\656A 93.3 .606 - 5 . 6  -29.3 193.8 ,168 
5- 5 3 0  5- 720 ,335 1 0 f . 5  - . 3  -11.5 , 1 4 4  115.9 .443 1.520 233.9 420.5 .E46 2.1940 107.6 1.158 12 .1  38.6 .5 .446 
16.46 12.92 5 .21  3 - 1 5  6.95 1.11 1 1 . 3 0  1/2/2 61.3 34.9 42.5 ~ 1 2 4  2.159 90.2 331.3 6 .8  118.70 1 . 2 1 3  
5- 160 5- 318.2 .e09 59.Y 83.0 11.4 ,920 89.4 .158 .859 116.9 312.6 .723 ,996 91.7 1.263 -12.4 - 1 4 . 8  2 9 4 . 2  .e81 
5- 316.2 5- 530  .281 317.3 -43.3 -8 .0  1.386 88.3 .393 1.193 6 . 1  112.5 .1250 i .661A 94.8 . E l l  8 .2  1 4 . 5  e l 1 . 8  .I86 
5- 5 3 0  5- 720 ,335 1 0 5 . 5  - . 3  - 1 1 . 5  , 7 4 4  115.9 .443 1.520 233.9 420.5 .a46 9.1940 101.8 1.158 1 2 . 1  36.6 e 5  - 446  
16.46 12.53 4.82 3.93 7.33 7 . 7 1  17.30 2 / l / Z  6 4 . 1  34.9 32.9 $759 3 .531  82.0 149.5 -29.3 88.6L 1.920 
5- 110 5- 323.1 .183 64.0 78,8 9.5 ,917 90.7 .163 .e59 183.4 380.1 ,119 ,9980 92.8 1.264 -11.2 -68.0 294.9 .262 
5- 323.1 5- 530 .e62 31 3 -24 1 - 4 . 5  1.388 85 1 398 1 189 1 1  1 112 8 .7160 1.661A 94.9 ,608 4 . 8  3 . 1  214.0 A S 3  
5- 530 5- 730 .279 l O k 9  l3 :9  - 3 . 1  . I 2 0  11319 1426 1:445 228:l 424:4 -830 2.0600 108.0 1 . 1 4 5  5 . 1  23.9 19.9 - 3 9 2  
14.25 10.88 4.45 3 .¶7  6.97 6 .23  16.08 2 /1 /2  61.3 19.1 45 .2  .e18 2.602 03.0 140.0 -42 .1  73.9L 1 .401 
5- 180 5-  327.9 .191 61.7 16.6 9 .8  .914 92.2 .169 .E59 190.8 385.2 . I 1 4  l.OOS0 9 3 . 6  1 .26 f  -11 .9  - 6 7 3  294 . f  -280  
5- 327 . r  5- S30 ~ 2 8 0  301.1 -17.6 - 3 . 5  1.585 82.8 .404 1.183 25 .1  113 .0 '  . IO40 1,661A 9 4 . 1  -604 3.5 - 2  211.7 
5- 530 5- 740 -249 114.0 17.5 -1.7 .699 111.8 .413 1.383 222.2 428.4 ,812  1.9538 108.4 1.134 3 . 3  21 .8  29.6 
13.58 10.03 4 . 5 1  3 . 5 3  6.94 5.46 15.96 2 /1 /2  61 .6  13 .9  50.8 .166 2.330 84.2 1 3 5 . 0  -46 .5  67.OL 1 .020  
5- 220 5- 2rJ3.0 ,466 7 4 . 5  19.9 1 . 5  .933 111.1 .469 ,902 229.5 266.0 ,4191 1.3240 6 4 . 2  1.282 2 .0  4.2 3E2.8 a564 
5- 253.0 5- 530 .564 313.5 4 . 2  1.9 1.361 114.0 .514 1.110 283.8 550.4 .539 1.681 79.4 , 5 5 7  .3 8.8  161.9 a210 
5- O S 0  5- 780 -162 141.5 15.6 .I .625 101.5 .401 1.220 198.3 444.6 , 1 3 1  1.708G 111.0 1.099 1.6 25.3 63.8 e406 
17 -86  13.38 9 .95  4.50 1.89 3.42 16.39 1 /2 /2  110.3 4.3 9 . 1  .189 12.655 115.8 237.1 . 6  87.2L 2 . 2 0 0  
5- 230 5- 262.5 ~ 5 3 4  68.4 1 1 . 3  -2 .6  1.082 118.8 .508 1.242 2S9.8 301.1 . 6 l l A  1.8130 71.2 1.395 1.0 2 . 7  317.6 *47S 
5- 262.5 5- 530 e418 321.9 5.3 2.0 1.365 109.6 .474 1.128 295.2 546.7 .S93 1.663 84 .0  , 5 7 0  -a2 3 . 3  171.3 ,180 
5- 530 5- 790 -153 160.6 11.9 -8  .610 98 .3  .408 1.192 192.5 448.8 .105 1.6790 112.1 1.092 1 . 5  26.1 72.6 ,419 
18.61 14.80 11.58 3 .81  1.21 3.22 16.61 1/2/2 99.5 3.8 5 .0  .e63 22.806 31.5 t 3 2 . 2  - 3 1 . 2  l O l . 7 0  5.727 
5- 240 5- 218 .8  - 5 1 4  66.9 1 5 . 5  -3 .3 1.196 117.9 .613 1.841 282.4 340.3 .712A 2.9690 82.5 1.485 6 1  303.8 ~ 3 6 0  
5- 278.6 5- S30 .360 333.4 9.8 2.8 1.313 103.2 .421 1.158 314.5 540.6 .E63 1.652 09.8 .589 -1.4 - 8 . 5  186.6 - 1 5 8  
9- S30 5- 800 ,153 114.9 6.9 1.1 ,596 94.8 ,422 1.168 186.7 453.2 .676 1.6600 113.3 1.085 1.4 26.5 81.5 ,436 






















































11 .5  


























- WARS ARRIVAL DATE = 2450540 ( 1 A I  
-920 89.6 .158 .e39 179.0 342.9 
1.380 96 .1  .397 1.119 337.0 539.1 
-188 118.5 .471 1.600 238.4 420.6 



















35  .O 
151 .0  
-1¶.6 





























. 7 I 3  
1.166 
.269 
. I 6 5  
a 4 1 9  
1.580 
,281 






e.oi i  
5- 160 5- 
5- 296.6 5- 
I- 5 4 0  5- 
5- 170 5- 
5- 322.7 5- 
5- 540  5- 
a- 180 5- 
I- 321.0 5- 
5- 540  5- 
,995 81.7 1.260 
1.641A 9 0 . 6  .608 
2.3630 108.7 1.172 
.191 2.418 89.9 
.9980 9 2 . 7  1.264 
3.648A 9 2 . 1  .608 
2.1830 108.9 1 . 1 5 1  









t 2 . 4  
- 4 5 . 0  
4 . 1  
s.e 
25.1 
- . l  
3::: 
,917 90.7 ,163 -819 163.6 319.1 
1.384 85.4 .394 1.183 16.3 118.7 
,741 116.4 .453 1.502 Z32 .1  424.5 
6.88 1.10 16.69 2 / 1 / 2  69.5 21 .1  
,914 92.2 ,169 .E59 190.8 385.L 
1.384 83.0 .401 1.177 24.6 177.1 
,117 114.3 .435 1.421 226.7 426.4 
6 - 7 8  6.17 10.30 W1/2 69.6 14.3 
1.0050 93.6 1.265 
1.646A S2.0 .604, 
. la2 Z.457 03.0 
1.3300 62.7 1.27s 
1.693 71.6 .560 
1.7330 111.3 1.105 
a171 lg .76D 171.0 
9.0450 i o o . 2  1.144 
5- 220 5- 
s- C51.D 5- 
5- 840 S- 
-826 l18.e ,407 .OS4 228.1 262.7 
e 6 3 S  104.1 .400 1 .Z31  202.S 444.1 
i .wi i i i . 4  a o  i . i i a  e6o.o 183.9 
8.34 3.75 13.11 i / t / ~  i i3.0 4.t 
297 
81OPOVER 1 l M E  S 0 D A Y 3  1997 OUTBOUND 
- .  __ - 
LAUNCH SUNGBY SPEEOl R A l  OECLl I 1 V 1 
SWNGBY ARRIVE 8PEEO3 RA3 OECL3 1 3 V 3 
O E C A R l  RETURN 8PEEO5 R A 5  OECLS I 5 V  5 
PROP AERO OVL O V A  EVA -- - - 
5- 230  5- 261.6 .544 
5- 261.6 5 -  540 ,497 
5- 5 4 0  5- 790 ,163 
19.32 
58.8.' 17.6--2.5 1.082 
321.9 5.1 2 . 0  1.365 
1S7.4 1 3 . 1  .8 .618 
1 5 . 2 1  11 .84  4.05 1.44 
PSI 1 























1 /2 /2  
5- 240 5- 277.8 ..581 66.9 15 .6  -3 .3  1.199 118.1 .621 1.872 
5- 277.8 5- 5 4 0  .369 333.7 8 .6  2.4 1.372 1 0 3 . 1  -4.30 1.154 
5- 540 5- 800 , 1 5 7  111.0 8 . 5  1.1 .602 91 .6  .422 1 . 1 1 3  
19.38 16.05 12 .15  3 .33  6 .73  3 .30  17.04 1/2/2 
MISSION O U R A T I O N  = 560 C A Y S  
MARS ARRIVAL D A T E  2 4 5 0 5 4 0  
1 APR 1997 













THE12 PERIH APHEL P S I  2 V 2 I 2 CECL2 R A 2  SPEEC2 
THE14 PERIH APHEL P S I  4 V  il I 4 OECL4 R A 4  SPECCd 
THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 RA6 SPCECO 
SUN R KAPPA - A  E I N C  R A P  OECLP ETA PERlC .. 
299.3 .60lA-1.8840 70.2 1.395 1 .0  2 . 7  3 1 7 . 7  $497  
448.5 ,705 1.6940 112.2 1.095 1 . 4  2 5 . 9  72.9 ,422 
3 .4  4 .8  .244 23.918 29.5 232.0 - 2 9 . 2  100.90 5 . 5 8 3  
550.2 .582 1.671 80.7 .572 -.I 4 . 8  i 6 ~ . e  . i g i  
339 .1  . 7 l O A  3.0340 8 2 . 0  1.488 . l  .I 304.3 ,369 
5 4 4 . 5  .658 1.650 8 6 . 6  ,190 -1 .2  - 6 . 1  182 .6  .158 
452.1 ,678 1.6670 113 .3  1.087 1.4 26.3 81.8 . 4 S 5  
3 . 9  30.4 ,442 3 . 8 1 6  16.8 230.3 - 1 6 . 1  128.10 1.246 
MARS ARRIVAL DATE = 2450550 (11 APR 19971 - - --- . . - - - ___ . __ . 
5- 160 5- 296.4 . e l 9  83.6 -37 .8  -12.0 ,920 89.8 .158 .e59 179.0 342.6 .123A .99S 87 .6  1.260 11.9 73.2 337.3 . 2 7 l  
9- 296.4 5- 5 5 0  ,271 338.4 22 .1  4 . 3  1.379 9 6 . 1  3 9 6  1.116 336.1 543 .0  . 7 1 0  1.642 8 8 . 0  .608 - 3 . 1  -20 .5  189.2 - 1 5 0  
5- 550 5- 720 .502 136.5 51 .3  26.9 .791  120.9 , 5 1 5  1.111 243.1 420.2 ,831 2.5920 1 0 9 . 6  1.189 - 2 5 . 6  -41 .8  29.7 a838 










170 5- 303.4 ,236 81 .3  - 3 8 . 1  
803.4 5- 5 1 0  . 2 1 5  335.2 38.3 
150 ¶- 730 . 3 5 5  112.9 6 .5  
16.91 13.49 5.24 
170 5- 321.5 -212 
321.5 5- 550  .e91 
550 5- 130 .355 
16 .81  
180 5- 327.7 .194 
327.7 5- 510 -283  
5 5 0  5- 740 .SO9 
14.92 
5 5 . 5  81.1  
311.6 -43 .3  
112.9 6.5 
13.12 4 . 8 1  
61.2 77.0 
307.9 -24 .7  
1 1 7 . S  15 .9  
11.60 4 . 6 1  
-13.0 .920 91.5 
7 . 1  1 .381 93 .9  
-8.2 .767 119.0 
3.42 6.82 8.25 
1 l .S  .917 90.8 
- 8 . 5  1.383 86.1 
-8 .2  .767 119 .0  
3.10 1.10 8.25 
.159 .e63 187.9 332.7 
.389 1 .181  345.9 541 .8  
,486 1.581 237 .1  424 .5  
17.68 1 /2 /2  19.9 26 .0  
. I 6 2  .E59 184.1 318 .3  
,390 1.180 13.9 18fl.7 
.486 1 .581  237.1 424.5 
17.68 2/1/2 18.2 26.0 
10.0 .914 92 .2  -169 -859  190.8 385.1 
-4 .9  1.383 83.2 ,398 1.173 24.0 160.9 
-2.6 .738 116.9 .462 1.481 231.2 428.4 
3.32 6 .72  7.00 16.90 2/1/2 11.6 14.9 
.726A 
, 7 2 1  
. E l 3  
38.2 

























89 .6  
109 .9  
3.666 
93 .5  
89 .4  
1 1 0 . 2  
2 . 6 4 1  
1.263 12.2 
.611 -6 .7  
1 . 1 7 1  9.7 
87 .1  159.4 
1.264 -13 .0  
,610 8 .4  
1.171 9 . 1  
82.0 143.9 
1.265 - 1 2 . 0  
.606 4 .7  
l . l S 5  4 .2  
83.4 137.0 
76.2 321.5 ,275 
-31 .8  187.3 .162 
31.8 14 .4  .463 
32.5 113.90 1.637 
- 7 3 . 5  291 .1  .e97 
19 .3  212.9 -175  
31 .8  14.4 .463 
-30 .1  76.5L 1 . 8 1 1  
-88.3 294 .1  ,283 
8.2 207.4 a 1 5 8  
23.2 29 .1  .429 
-42.6 66.8L 1.233 
) - . e 2 0  5- 250.4 .SO7 76.4 20 .9  1.3 .922 119.8 .ill .E88 226.4 258.8 .433A 1.3390 6 0 . 9  1.275 2 . 3  4 . 0  322 .1  .630 
5- 250.4 5- 550 .630 313.2 5 . 8  2.0 1.361 111.2 .550 1.111 276.8 556.4 .499 1.122 71.8 A 6 5  . 5  10.5 1 5 8 . 1  - 2 5 3  
S- 5 5 0  5- 780 .196 144 .3  16.5 .6  .646 106.7 .417 1 .246  206.8 444 .1  . I 2 6  1.1660 111.1 1.107 1.5 25 .0  64 .2  -421  
20.65 15.08 10.92 5.56 8.94 4.16 16.13 1/2/2 122.6 4 . 1  8 .9 .152 12.901 175.8 236.6 - . 9  90.90 1.804 
5- 230 5- 260.1 . 5 5 8  69.4 1 7 . 9  -2.5 1.083 120.2 -528  1.241 257.7 296.6 .S89A 1.9050 6 9 . 1  1.396 1 .1  2 . 1  317.9 - 5 2 0  
5- 260.5 5- 550 .520 322.0 4 . 1  1.9 1.365 111.7 .495 1 .121  289.9 5 5 3 . 5  .569 1.685 11.4 ,576 -.l 6 . 0  161.9 -206  
5 -  5 5 0  5- 700 .117 154.9 1 3 . 9  .9 ,627 103.6 .418 1.210 200 .1  448 .1  .104 1.1160 112.4 1.098 1.3 25.7 73 .1  .427 
20.32 i S . 9 2  12.18 4.39 7.79 3.14 16.86 1/2/2 114 .4  3.2 4 .6  .222 24.861 27.1 231.8 -26.8 99-00 5 .302  
5- 240 S- 216.6 .591 66.8 15.7 -3 .3  1.206 118.6 .633 1.925 282.4 337.2 ,7061 3.1450 81.2 1.493 . I  .I 305.0 ~ 3 8 3  
5- 276.6 5- 550  .383 333.8 7.9 2.3 1.311 104.6 .436 1.152 310.2 148.3 .650 1.653 83 .7  .593 -1 .0  -3 .6  178.7 .163 
5- ¶SO 5- 800 .16S 161.4 9 . 9  1.1 .610 100.3 .424 1.119 194.6 452 .3  .680 1.6790 113.3 1.089 1 .3  26.1 8 2 . 1  ,437 
19.93 16.50 13 .02  3 .43  6.83 3.48 17.08 1 /2 /2  98.8 3.6 29.6 .410 3.917 15 .3  230.5 -14.6 126.40 1.195 
S- 160 5- 296.3 .el8 
5- 296.3 5- 560 .270 
I- 560 5- 720 ,438 
18.64 
5- 110 5- 302.7 .222 
5- 302 .1  5- 560 .258 











- 3 7 . 1  
19.2 
3 8 . 2  





- - .______ __- MARS ARRIVAL DATE = 2450560 I21 APR 19971 
-12 .0  .920 89.8 .158 .e59 179.0 342.5 .123A .995 8 7 . 6  1.260 11 .8  73 .0  337.2 .e70 
3.7 1.378 97.0 .397 1.114 335.2 546.7 .TO9 1.640 8 5 . 6  .611 - 3 . 2  -11.3 186 .1  .148 
10.4 ,832 123.5 .562 1.814 241.5 420.3 .e20 2.9210 110.9 1.210 -9 .0  -11.7 26.0 .496 
3.13 6.53 10.55 18.47 1 / 2 / 1  90.5 25 .4  53.9 .E26 2.206 89 .3  160.4 4 3 . 9  118.10 ,996 
-12.0 ,920 91.5 .159 .e63 188.1 351.6 .726A 1.0000 88.9 1.262 11.3 74.2 326.2 . Z 5 8  
5.3 1 .380 94.4 .390 1.179 344.1 545.6 ,719 1.638 86.4 .614 -4 .9  -25 .1  186.6 - 1 5 2  
-20.7 ,796 121.6 .525 1.690 241.6 424.5 .a03 2 .5710  111.1 1.188 22.2 4 5 . 8  554.5 .612 
3.21 6 . 6 1  il.10 21.31 1 /2 /2  87.3 4 3 . 3  45 .0  .907 2.615 86.5 161.Z 37.9 114.50 1.464 
5- 18U 5- 327.4 .'200 59.9 77.8 10.4 .914 92.2 .169 .E60 191.0 384.7 .715 l.OOS0 93.5 1.265 - 1 2 . 5  - 6 9 . 3  293 .1  .e91 
5- 327.4 5- 560 .291 308.7 -31.0 -6 .3 1.382 83.6 .396 1.112 22.6 184.6 .TO80 1.636 8 1 . 0  .610 6.0 1 3 . 9  206.4 .161 
5- 560 5- 740 .344 119.6 14.2 -3 .5  .764*119 .5  .493 1 .551  235.6 428.3 .789 2.3250 111.2 1.169 5 . 1  2 4 . 7  28.4 .457 
16.04 12.66 4.10 3.38 6.79 7.96 1 7 . 5 5  i?/ l /P 85.2 1 6 . 1  39 .3  -109 e.975 82 .6  139.1 - 3 8 . 1  67.2L 1 . 4 0 0  
5- 190 5- 832.8 , 208  63 .3  1 4 . 1  10.4 .913 93 .8  .117 ,862 198.3 390.1 .TO9 1.0150 94.4 1.267 -12.8 - 6 1 . 0  2 9 4 . 1  . 3 0 5  
5- 332.3 5- 560 .305 307.1 -20.3 -4.4 1.381 81.3 ,404 1.165 30.8 184.9 .6940 1 .631  86.7 .606 4 .0  T .5  202.2 .156 
5- S60 5- 750 .307 124.5 1 7 . 5  -1 .2  .734 111.2 .469 1.451 229.6 432.2 .113 2.1400 111.3 1.153 2 .9  22.5 3 8 . 3  .443 
15 .04  11.76 4 .81  3.28 6 .68  6.96 17.23 2/1/2 86.3 11.0 47.4 .646 2 . 4 9 0  83.8 185.6 - 4 s - 6  62.6L ,963 
5- 230 5- 259.3 . 5 1 1  70.0 18.2 -2.4 1.085 121.2 .543 1.254 256.4 293.3 ,573A 1.9340 6 1 . 1  1.398 1.1 2 . 6  317.9 .S50 
5- 259.8 5- 560 . 5 5 0  322.0 4.4 1.9 1.365 113.2 .511 1.127 286.4 556.5 . S I 1  1.105 14.1 ,582 .O  6.8 164.6 .225 
S- 580 5- 190 .194 153 .1  14.4 .9 ,639 106.3 .427 1.224 204.9 4 4 7 . 8  ,102 1.7460 112 .8  1.102 1 . 3  2 5 . 5  73 .3  .435 
~ 1 . 6 3  16.77 i o . a &  4.86 0 .25  4.13 11.04 i / 2 / 2  i 20 .5  2.0 4 . 4  ,199 zs.0~9 2 4 . 5  r 3 i . s  - 2 4 . t  eo.so 4.949 
5- 240 8 -  2 T 5 . 1  . IO6 8 8 . 0  15.9 - 3 . 3  1.214 119.1 .e50 2 .002  282.4 334.7 . T O 1 1  3.3030 80.1 1.SOO - 1  .I 305.9 ,403 
5- 215.1 5- 580 ,403 355.8 1 . 0  2 . 1  1.371 1 0 5 . 7  .444 1.150 307.0 552 .0  .839 1.661 80 .7  ,591  -.P - 1 . 4  175.5 ,172 
5- 560 5- 800 ,177 164.4 11.0 1.1 ,620 103.1 .428 1.189 198.8 451.9 ,879 1.8080 113.5 1.092 1.2 2 5 . 9  82 .3  -441  











- . - . . - -- -- - . - 
180 5- 310.)  .252 19.9 -36 .8  
310.5 5- 570 .218 330.7 44.7 
510 5- 740 .387 1 2 I . 6  11.0 
18.20 14.62 5.50 
180 5- 326.3 ,226 5 5 . 0  8 0 . 5  
326.3 5- 570 . 3 2 4  309.3 -44.4 
18-01  1 2 - 2 1  5.09 
190 5- 332 .3  .LO9 63 .1  14.9 
5 7 0  5- 740 ,387 121.8 11 .0  
3 . 3 2 . ~  5- s r o  .307  308.2 - 2 4 . 5  
5 7 0  5- 750 ,343 126.5 16.7 
16.08 12.13 4.83 
._ 
-13 .7  
8 . 2  
- 5 . 4  
3 - 5 7  
12.2 
-9.5 
-5 .4  
3.80 
10.5 
-5 .3  
-1 .5  
3.35 
- MARS ARRIVAL DATE = 2450570 I 1 M I  
,920 93.2 ,163 .E68 196.9 363.1 
1.382 9 1 . 5  ,385 1.180 3S4.6 548.3 
-794 122.1 -531  1.663 240.0 428.2 
6.98 9.12 18.43 l / 2 / 2  91.9 18 .8  
.915 92.3 .168 -860  191.6 383.7 
1.382 84.4 .393 1.174 19.9 188.1 
. I 9 4  122.1 -531  1.663 240.0 428.2 
1.20 9.12 18.43 2 /1 /2  91.7 18.8 
\ Y  1997) -
.126 1.0090 90.4 
. l e 5  1.635 84.8 
. 179  2.5460 112.4 
32.7 . I 7 6  3 . 1 5 3  
,716 1.0050 93 .3  
,1120 1.635 8 4 . 8  
-719 2.5460 112.4 
30.0 . I 7 4  3 .883  
1.268 12 .3  76.0 308.3 
.620 -8 .1  -34 .3  180.8 
1 , 1 8 1  1 . 1  2 8 . 0  26.6 
8 3 . 1  161.3 2 8 . 3  107.00 
1.265 - 1 4 . 2  -72.6 288.6 
,616 9 .1  2 3 . 5  208 .3  
1 - 1 8 ?  7.1 2 8 . 0  26.6 
81.4 149.7 - 2 9 . 6  68.8L 
1.261 -12 .9  - 6 7 . 2  294.4 
. s i 2  4 . 8  11 .3  201.0 
1.167 3.2 22 .9  3 8 . 3  
83.0 138.0 - 4 3 . 1  62.6L 
,913 93 .8  .ill .a62 198.4 390.1 ,709 1.0150 94.4 
1.382 81.6 .403 1.166 29.6 188.3 ,6960 1.636 8 4 . 5  
.160 119.8 ,500 1.529 234.0 432.0 ,764 2.2940 112.4 
6.15 7.91 17.83 2 /1 /2  93.3 11.4 43.6 ,638 2.695 
5- 240 5- 273.4 ,624 67 .0  16 .1  -3.3 1.224 119.9 .670 2.104 282.2 331.8 .694A 3.5140 78.7 1.508 .1 . 5  306.8 .428 
5- 273.4 5- 570 -428  533 .8  6.2 2.0 1.311 101.0 .456 1.149 303 .1  555.5 ,625 1.674 7 1 . 7  .601 - . 8  - 4  173.1 -167  
5- 570 5- 800 a194 162.1 11.8 1.2 .632 105.8 .436 1 .201  203.0 451.5 ,618 1.7240 113.8 1.096 1 .1  2 5 . 7  82.5 . 4 a 7  
21 .93  17.97 13.88 3.96 1.35 4 . 1 1  17.32 1 /2 /2  114 .1  3.0 21 .6  .327 4.195 12 .6  231.0 - 1 2 . 1  121.40 1 .046  
-. 
, 2 7 8  
, 1 7 0  
.495 
1.981 




. 3 0  7 
. I  s9 
. 4  69 
1 . 082  
MARS ARRIVAL DATE = 2410580 I l l  MAY 19971 - -- ___. 
5- 170 5- 302.8 .216 80.4 -36.5 -11.7 .920 91.5 .159 .E63 188.1 351.1 .726A 1.0000 88.8 1.262 11.0 73.3 326.5 ~ 2 5 1  
5- 502.3 5- 580 ~ 2 5 1  339.9 20.7 3 7 1.380 91.2 .392 1.179 341.4 552.6 .716 1.641 8 2 . 1  .625 -3.5 - 1 7 . 2  183.7 -152  
5- 580 5- 730 .481 127.4 3 3 . 3  9:'s .e73 126.8 .626 2.098 2SO.3 423.8 .184 3.4120 113.8 1.236 - 7 . 7  - 4 . 5  31.$ , 5 5 0  
20.04 16.85 4.93 3.20 6.60 11.92 19.77 l / 2 / 1  102.0 20.8 5 3 . 1  .958 2.238 8 5 , s  165 .1  42.6 116.10 1.184 
5- 180 5- 309.1 .228 78.2 -34 .7  -12.0 .920 93.3 .163 .e68 197.3 361.4 ,726 1.0100 90.2 1.266 10.7 72.8 311.7 a247 
5- 309.1 5- 580 .247 334 .0  32.3 5.5 1.381 92.4 ,587 1.181 351.5 551.9 .724 1.637 82 .1  .626 - 5 . 5  -25 .3  182.3 , 1 5 7  
8-  580 5- 140 - 4 5 3  123.5 .9 -12.4 .e30 124.7 . 5 7 1  1.811 244.3 427.9 ,769 2.8650 1 1 3 ~ 7  1.208 14.1 38.2 18.3 e574 
1 9 . ~ 0  16.08. i.ii 3.30 6.71 10.91 ~ 0 . 3 7  1 /2 /2  s s . ~  29.0 4 e . i  ,984 z . m s  01.8 ~ 6 1 . 2  8s.o 110.30 1.751 
5- 190 S- S82.0 . e l 6  62.4 1.5.8 10.9 .913 93.9 .ill .E62 198.5 389.8 ,709 1.OlSD 94.4 1.267 -13.4 -68.1 e93.3  -319 
17.46 13.9P 4.92 3.54 (1.94 9.00 18.Sl i?/l/P 99.L 11.9 38.1 .606 3.066 81.9 140.8 -36.0 63.1L 1.251 
5- 33r.0 5- 580 . s i s  ~ 0 9 . 2  -31.2 -0.8 i.38~ ~2.i ,401 i . i o s  27.9 i s i . 8  ,7000 1.638 82.4 . a i s  6.3 16.4 2m.r .toe 
5- 880 8-  750 ,383 128.7 15 .1  -2.0 . I 9 1  122.5 -537 1.630 938.3  431.8 -755 L.5050 113.6 1.184 3.7 23.6 38.2 * 5 0 0  
5- 240 5- 303.4 -442 71.8 
5- 580 5- 800 .e14 180,s 
11.16 13.96 
5- 240 5- 308.1 .423 73.2 
5- 808.1 5- 580 .e45 33J.l  
18.81 13.34 
5- 803.4 5- 580 ,240 139.9 
5- SOLI 5- eoo .tu 100.3 
14 .6  
L2.1 




1 2 . t  
8.95 
-3.4 1.094 113.1 .438 l.t88 273.3 370.4 
I.&? -646  100.6 .446 1.21? 207.P 411.1 
3.90 6.60 4.58 17.54 1/2/2 1Ol.S 1.7 
-3.4 1.016 112.1 . * I4  1.2L8 270.4 571.0 
5.1 1.361 9 t . b  .507 1.181 349.9 SS2.0  
1 . L  -646 1 0 8 . 0 P . 4 4 6  1.217 207.2 4211.1 
3.L7 6.67 4.58 17.S4 I/*/?. 99.6 L.7 






* I t 3  
.a75 
I1.t 
i.0530 93.2 1.406 .I .e m i . 1  .e48 
.979 L.SOS t e a  230.0 - t 4 . 9  153.50 1.270 
i . 7370  94.4 i .303 . I  .a reo.9 .r45 
i.6~1 02.6 .see -5.0 -23.0 i 8 r . e  . i ~  
1.640 82.L .625 -3 .7  -18.3 188.7 - 1 5 2  
1.7590 114.2 1.101 1.0 25.4 62.8 ,457 
1.7590 114.L 1.101 1.0 L5.4 82.8 ~ 4 5 7  
1.001 L.313 89.3 t33.1 -34.11 145.LO I . 8 1 5  
STO?OVER TIME = 0 DAY5 1997 OUT0OUNO SWINGBY MI55ION DURATION : S60 C A Y S  
MAR8 ARRIVAL DATE = 2 4 S O S 9 0  
e l  Y A Y  1 9 9 7  
LAUNCH THE11 THET2-PERlH . APHEL - P S 1  e 
Sh'HGIY ARRIVE SPEED3 RA3 OECL3 1 3 V 3 P S I  3 ECCEN SHA WETS THE14 PERIH APHEL P S I  4 
DEPART RETURN $PEE05 R A 5  DECL5 I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL P S I  6 
8 U H ~ 8 Y ~ P E E D l - - R A l  --DECL1-1--~-Y'l--PSl' 1 -&CEN -SMA 
VL O V A  EVA OVO EVR --!YPE- SUN A-SUN R KAPP.A--A I E ---_ 
MARS ARRIVAL DATE : 2450590 (21 MAY 1997) - - - ---- I-____.____ - 
5- 170 5- 302.3 ,217 80.4 - 3 6 . 6  -11.7 ,920 91.5 .159 .a63 188.1 3 5 1 . 2  .726A 1.0000 88.8 
5- 590 5- 730 .534 127.9 26.8 5.4 .923 129.4 .695 2.529 2J4.6 423.5 .773 4.2860 115.4 
Ll.SO 16.20 4.94 3.29 6.70 13.26 20.59 1/2/1 108.5 16.1 56.3 ~ 9 4 9  2.121 
I- 190 I- 318.7 -297 81.8 - 3 6 . 6  -16.2 .921 94.9 . I 7 3  .e73 205.0 374.4 .722 1.0230 92 .1  
5- 318.7 5- 590 ,323 323.) 54.3 10.9 1.383 80.7 .307 1.182 4.6 194.6 .7250 1.639 81.1 
5- 590 5- 750 ~ 4 2 9  131.0 13.6 -3 .1  .827 125.2 . S O 1  1 .717  242.7 431.4 .744 2.8100 114.9 
20.86 16.61 6.33 4.25 7.64 10.28 19.47 1 /2 /2  101.2 13.2 24.7 .178 4.669 
I- 302.5 5- 590 .252 341.9 17.8 3 .2  1.380 95.6 .394 1.180 340.0 555.9 .TIS i . 6 4 6  80.1 
v 2  
v 4  









R A 4  SPEEC4 
RA6 OPEEC6 
ETA PERIC 
326.S . 2 5 t  
182.8 . l S 6  





i r 3 . 9  .199 
1 2 OECL2 
I 4 OECL4 
I 6 OECL6 
RAP OECLP 
11.0 73.4 
- 3 . 1  - 1 4 . 7  
-3.8 4.1 
168.3 43.8 
1.270 14.3 76.0 
.632 -11.2 -39.2 
1.205 4.6 25 .2  
79.6 161.9 21.0 
5- 190 5- 331.0 ,249 59.6 79.4 13.2 ,914 94 .0  .177 .e63 199.2 388.9 . I 1 0  1.0160 9 4 . 2  1.268 -15.6 -72.2 2S6.9 ,358 
5- 331.0 5- 190 a358 309.1 -46.5 -10.9 1.383 83.0 .399 1.173 24.7 194.7 .7050 1.641 8 0 . 6  .627 10.3 26.3 2 0 S . 5  -197  
5- 590 5- 750 ,429 151.0 l S . 6  -1.1 .627 12S.2 . S a l  1.777 242.7 431.4 ,744 2.8100 114.9 1.20s 4 . 8  2 9 . 2  37.S a 5 5 6  
19.93 15.74 5.46 4 .19  7.58 10.28 19.47 2/1/2 102.7 13.2 27.6 -469 4.191 80.1 145 .0  -28.3 6 4 . 2 L ' l . l B r  
5- 200 5- 336.9 -227  6S.6 72.4 11.0 .913 95.7 . I 8 9  .866 2OS.7 395.0 . T O 2  1.0300 95.4 1.270 -13.7 -65.5 2 9 6 . 2  ,330 
5- 336.9 5- 590 ,330 310.4 - 2 4 . 2  - 5 . 7  1 .382 80.2 . 4 l l  1.165 34.2 194.9 .6870 1.643 8 0 . 1  .623 4 .9  12 .5  196.6 ,171 
5- 590 I- 760 .a82 1 3 5 . 1  16.4 - . 5  .787 122.8 . s 4 i  1.594 236.5 435.3 . ? s i  2 . 4 ~ ~ 0  114.1 i . i e o  2.3 22.7 41.7 .523 
17.67 14.07 5.10 3.59 7.00 8.98 18.87 2 / 1 / 2  106.5 8.4 42.3 .5liz 2.770 82.1 141.7 -43.9 6 0 . 9 ~  . @ ? I  
5- 240 5- 303.5 .441 7 1 . 8  14.6 -3 .4 1.093 113.1 -438  1.287 273.3 370.6 .723 1.8500 9 3 . 2  1.406 
5- 303.5 5- 590 -248 341.1 19.0 3.4 1.381 95.1 .393 1.181 341.7 555.7 .717 1.645 80.3 $632 
5- 590  5- 100 .237 159.8 12.3 1 . 3  .662 111.5 .459 1.238 211.5 450.8 .671 1.8060 114.8 1.108 
17.82 14.53 9.37 3.29 6.69 1 . l l  17.83 1 /2 /2  108.0 2.3 52.4 .979 2.264 23.8 
5- 240 5- 31P.C - 4 0 1  74.S 14.3 -3.4 1.061 111.9 -395 1.182 267.6 378.7 ,715 1.6480 95.3 1.382 
I- 312.2 5- 590 .244 332.8 32.6 5.5 1.382 91.5 ,387 1.183 354.7 554.9 .725 1.640 81.0 .633 
8- 590 5- 100 .e37 159.8 12.3 1.3 .662 111 .5  a459 1.238 211.5 450.8 . 6 7 i  1.8060 114.8 1.108 
17.16 13.76 8 . 6 0  3.40 6.80 5.17 17.83 1/2/2 104.7 2.3 50.2 1.009 2.357 43.7 
MARS ARRIVAL DATE = 2450600 (31  MAY 19911 
- 1  .6  291 .1  .e48  
-3 .3  -15.6 i - c . 8  - 1 5 6  
.9 25 .1  8 3 . 0  .46S 
229.5 - 2 1 . 0  117.40 1.250 
. l  .6 291.6 ,244 
-5 .6  -24.8 181.1 .161 
.9  2 5 . 1  83.0 -469  
e34.9 -38.4 i i i . 6 ~  s.366 
-.-  - 
5- 180 5- 306.0 .219 77.6 -33.8 -11.5 ,921 9 3 . 3  ,163 .e68 197.5 360.6 .727 1.0100 90 .1  1.286 10.2 71.4 312.8 .e36 
I- 306.0 5- 600 ,236 339.5 21.S 3.6 1.382 93.5 ,391 1.185 347.7 558.4 .722 1.647 78.9 .640 -5.7 -17.2 1 8 2 . S  -161 
I- 600 I- 740 -543  136.3 27 .5  7.5 .922 130.0 ,698 2.472 252.9 427.0 .747 4.1970 116.8 1.267 -1.7 3.5 37 .5  - 6 1 0  
21-88 18.48 4 . 9 8  3.59 6.80 13.50 21.27 1 /2 /1  112.0 15.8 52.P 1.076 C.272 80.3 172.0 41.3 114.20 1.369 
I- 190 5- 316.2 
5- ooo 5- 750 
5- 331.7 5- 600 
I- 310.2 5- 000 
3- zoo 5- 3 5 0 . 9  
¶- 000 5- 760 
5- 240 0- 504.4 
5- 304.4 5- 000 
I- 000 I- 800 
I- t 4 0  5- 311.9 
0- S l 5 . l  5- 000 















, 4 2 1  
1 7 . 1 ~  
7 7 . 1  
330.5 
152.7 



















1 5 . 5  
5.20 
14.5 
1 2 . 2  
9.28 
1 4 . 2  
3 3 . 2  
12.2 
8.31 
1 7 . 2  
-12.3 
5 . 8  
- 6 . 6  
3.s7 
11.5 
- 7 . 5  - .6 
3.88 















1 .090  
I .  382 
,682 






9 1 . 1  .173 .874 
90.2 ,388 1.185 
127.8 .634 e.006 
11.88 20.82 11212 
95 .1  -189  .E66 
80.0. .409 1.170 
125.5 .184 1.733 
10.e5 19.73 W1/2  
113.0 .433 1.275 
95.2 .395 1.183 
114.3 .475 1.287 
5.87 d8.20 I / 2 / 2  
111.4 .380 1 .147  
90.4 .388 1.185 
5.87 10.20 l l 2 l t  












































I S .  7 
. T I L  
-7e6  
,665 
















i .006 t . 4 2 ~  
1.271 10.5 69.0 
, .640 -6 .1  -25.6 
1.232 6 .4  30.7 
I 16.3 109.6 34.1 
, 1.270 - 1 4 . 2  -66.4 
,632 6.6 16.9 
1.201 2.4 22.9 
I 80.6 14S.2 -39.2 
, 1.403 .I . 6  
.640 -3.0 -14 .1  
I 1.116 - 7  24.8 
1 21.0 l 2 0 . 6  -S8.4 
I 1 .573 .1 . I  
I ,840 -5.8 -24.8 
1.118 . I  14.8 
I 41.0 230.1 -40 .0  
300.6 
180.0 


























. t 4 4  




MISOION DURATION = 600 C A Y S  8TOPOVER T I M E  z 0 DAYS 1997 OUTBOUND SWINGBY 
MARS ARRIVAL DATE i 2450470 
21 JAN 1997 
LAUNCH sWNGDf--,bEEOl- R A 1  -OECLl--i 1 -. V i --PSI-lx&EN--SMA THE11 THE12 PERlH APHEL -PSI 2 - V  2 I 2 DECL2 RA2 SPEED2 
auNGBY A R R I V E  EPEE03 RA3 OECL3 1 3 V 3 P S I  $ ECCEN SMA THE13 THE14 PERlH APHEL PSI 4 V 4 I 4 OECL4 RA4 SPEED4 
DEPART RETURN SPEEDS R A 5  OECL5 I 5 V 5 PSI 5 ECCEN SIlA THE15 THE16 PERIH APHEL PSI  6 V 6 1 6 DECL6 R A 6  EPEE06 
PROP- A L y O L V R  -zYPK SUN ! SUN RLA!PA_-A - - INC RAP OECLP ETA PERIC 
MARS ARRIVAL DATE f 2450470 (21  JAN 19971 -- - -- 
5- 60  5- 327.7 ‘262 69.8 31 .7  2.7 -947 75.6 .275 .e78 129.4 424.0 .636 1.120 102.4 1.275 - 1 . 2  -5 .3  273.1 e292 
5- 327.7 5- 470 ,292 315.2 -8 .5  -1.8 1.423 83 .8  -475 1.314 19.4 141.3 .7110 1.997A 115.3 .680 2.2 -11 .3  219.4 -313 
5- 470 5- 660 -306  82.7 63.2 16.6 .712 107.6 .338 1.439 226.0 399.6 ,955 1.9250 9 9 . 1  1.133 -16.3 -53.0 21 .5  ~ 3 8 2  
19.72 12.62 5.69 7.10 10.47 6.93 15.89 2 /1 /1  23.7 58.1 41.8 .704 2.802 8.7 204.7 4.5 125.20 l r 2 6 9  
- - - . -- _. MARS ARRIVAL OATE E 2450480 (31  JAN 19971 - - -_ 
5- 80 i- 325.6 .25E 69.3 32.3 2.8 ,947 76.2 .e64 .E79 129.7 421.0 .646 1.111 101.6 1.275 - 1 . 2  - 5 . 5  211.7 ,275 
5- 325.6 5- 480 .275 314.). - 1 O . S  -2.0 1.412 84.5 .450 1.290 17.8 147.3 . l i d 0  1.882A 111.4 .6S6 2.4 -10.1 219.6 ,274 
5- 480 5- 680 -281 80.8 4 8 . 6  10.0 . I 2 6  110.0 .361 1.482 231.2 400.5 .948 2.0170 100.4 1.142 -9.6 -35.6 12.0 ,311 
1 7 . 8 7  11.76 S.50 6.09 9.47 6 .27  14.43 2 /1 /1  28.4 45.4 42.3 .7$4 2.773 11.0 203.8 6.9 127.40 1 .408  
5- 140 5- 303 .1  .239 S8.4 84.5 13.1 .928 87.1 , 1 5 7  ,862 164.0 359.0 .727A .997 8 9 . 9  1.262 -13.0 - 7 8 . 2  308.1 .290  
5- 303.1 5- 460 ,290 336.8 -31.3 -8 .2  1.405 94.7 .439 1.282 344.5 S09.6 .719 1.84SA 109.7 ,649 7 .1  1 .2  2 2 0 . 2  e267 
S- 460 5- 740 .150 112.1 17.9 -1.0 .e47 99.9 .345 1.277 199.9 428.0 .836 1.7190 105.8 1.107 2.4 20 .8  30.3 ,327 
14 .36  8.44 5.29 5.92 9.30 3.15 14.75 2 / 1 / 2  34.6 13 .2  4 8 . 1  .717 2.435 83 .5  165.1 - 3 3 . 9  118.30 1.029 
5- 150  5- 311.5 .194 72.3 81.9 10.3 .924 8 8 . 1  .157 ,860 169.9 368.2 .725 .995 91 .1  1.262 -10.9 -72.7 299.2 . 250  
5- 311.5 5- 480 . 2 S O  329.6 - 1 9 . 3  -3 .4 1.409 91.3 .440 1.297 355.9 507.8 ,726 1.868A 110.5 .656 4 . 1  - 6 . 1  220.3 .e07 
5- 480 5- 7 5 0  .137 122.8 17.9 - . 6  .635 97.6 .352 1.254 194.5 432.5 ,812 1.6950 106.9 1.103 2 .1  21.8 38.1 - 3 4 2  
13.41 7.49 4.60 5.91 9.29 2.89 15.04 2/1/2 29.9 10.3 56 .2  .964 2.125 80.1 162.0 -41.6 103.60 1.084 
5- 160 5- 317.0 . I 8 1  69.4 8 0 . 2  9 . 5  .920 89.3 .159 .859 176.4 374.7 ,722 .996 92.0 1.263 -10 .7  - 7 0 . 1  296.3 .249 
5- 317.0 5- 480 .249 322.4 -14.6 -2 .8  1.411 88 .4  .443 1.302 5.3 147 .1  .7250 1.879A 111.0 .658 3.1 - 8 . 5  220.3 - 2 7 0  
5- 480 5- 760 .%e6 135.9 16.4 - . 2  .624 95.1 . I 6 2  1.232 189.1 437.1 .786 1.6780 108 .1  1,099 1 .9  23 .1  46 .1  -359  
13.17 ? . I 7  4 .43 6.00 9 .38  2 .73  15.39 2 / 1 / 2  28.6 7.9 57.8 -972  2 . 0 6 9  80 .1  155.2 -4S.4 91.00 1.039 
- MARS ARRIVAL OATE = 2450490 (10 fEB 1997) - 
5- 80 5- 324.4 .246 69.0 32 .7  2.8 .947 76.6 ,258 .879 129.9 419.2 .652 1.106 101 .1  1.275 -1 .2  -5 .7  270.9 .E66 
5- 324.4 5- 490 .266 312.9 -12.6 -2 .4 l.AO3 84.8 .432 1.259 17.2 153.0 .7150 1.804A 107 .1  .638 2 .7  -8 .6  219.3 - 2 4 2  
5- 4 9 0  5- 680 .294 82.7 40.7 7 .1  .743 112.4 .388 1.539 236.3 401.3 .941 2.1360 101.2 1.152 -6.7 - 2 5 . 2  7 .0  - 3 0 1  











































-4 .1  

































99 .9  .358 
3.14 15.14 
89.3 . I 5 9  
87.9 .re7 
97.4 .365 
2 .90  15.44 
90.7 . I 6 3  
94.6 .377 
2.79 15.81 






85 .0  ,419 
114.8 .421 
7.27 14.4C 
85 .5  .431 
,860 169.9 368.4 
1.261 357.3 513.3 
1.263 198.8 432.4 
2 / 1 / 2  3 5 . 5  10.4 
.E59 176.3 375.0 
1.263 7 .0  152.8 
1.238 193.2 436.9 
2/1/2 33.9 8 .0 
.e58 183.4 380.2 
1.261 1 5 . 1  152.9 
1.216 187.7 441.5 
2/1/2 33.6 5.9 
ATE 3 2450500 (20 F 
- 7 2 . 3  299 .1  
-3 .3  220 .1  
21.9 38.2 
-39.7 102.10 
- 6 9 . 6  296.5 
-6 .7  220.1 
23.2 4 6 . 2  
-44.7 88.5L 
-68.6 295.1 
-8 .3 219.5 
24.5 54.5 
- 4 7 . 0  78.4L ____- 
- 2 . 9  26ll.b 
-2.6 219.9 
-15 .8  357.4 
19 .8  140.50 
-1.1 270 .4 ’  















.725 .995 91 .1  1.262 - 1 0 . 7  
,726 1.796A 107.1 .639 4 . 7  
.811 1.7140 107.1 1.106 2 .1  
51.0 ,985 2.324 60.3 159.7 
.722 ,996 9 2 . 0  1.263 -10.5 
,7240 1.803A lOl.5 .640 3.4 
.786 1.6900 108.2 1.101 1.9 
54.3 1.001 2.190 80 .7  151.9 
-719  .9980 92.8 1.264 -11.1 
.7170 1.804A 107.7 .639 2 . 8  
-758  1.6740 109.4 1.097 1.8 
16.6 .890 2.110 82.1.144.8 
‘€8 1997) 
.666 1.107 9 9 . 9  1.277 -.6 
.7250 1 .1471  1 0 4 . 0  .628 4.5 
.9SO 2.4480 101.2 1 .177  -3.4 
61 .1  1.019 1.951 25.4 204.9 
.655 1.104 100.8 1.275 -1 .2  
,7150 1.7481 104 .2  .625 3.0 
.935 2.2940 102.1 1.166 -5.0 

























4 . 3 9  
78.4 
-13.4 








































.887 128.5 413.9 
1.236 4 . 0  156.2 
1.699 246.3 397.4 
2/1/1 40 .5  37.0 
80 5- 













.e79 130.0 418.2 
1.232 17 .1  158.3 
1.614 241.4 402.1 
2 / 1 / 1  39.6 34.7 
5- 9 0  5- 350.9 .418 82.3 24.9 -.8 .938 65.7 .430 -866  131.1 452.8 ,494 1.238 113.7 1 . p 7 3  -2 .7 -6.1 295.0 .12l 
5- 350.9 5- 500 .521 308.2 -4 .3  -1 .7 1.379 68.6 .SO1 1.143 6 8 . 0  165.6 ,5700 1.716A 1 0 3 . 6  a573 1.1 - 7 . 8  L04.9 ,235  
5- 500 5- 880 .316 90.5 47.2 10.5 .745 113.4 .404 1.542 236.3 406.5 .919 2.1650 102.9 1 . 1 5 5  -9 .8 -30.3 13.8 .353 
21.11 16.04 8 .84  5.11 8.50 7.20 15.28 2 /1 /1  5 l . i  39.7 1 3 . 2  ,221 8.670 9 .3  210.9 - 7 + 6  94.10 1.696 
5- 1 5 0  5- 292.5 
9- L92.5 5- 500 
5- 500 5- 7 5 0  
5- 1 5 0  5- 311.4 
5- 311.4 5- 500 
5- 500 I- 7 5 0  
5- 160 5- 318.2 
5- 318.2 5- 500 
5- 500 5- 760 
5- 170 5- 323.3 
5- 500 5- 770 
5- 323.1 5- 500 
~ 2 7 0  85.9 
.345 339.5 




. I 6 4  119.7 
12.80 8.09 
-40.4 
38 .9  







9 .1  
- .6  
4.62 
10.5 
-5 .3  
- . e  
4.71 
,922 88.3 .160 
1.387 98.2 .419 
,641 102.2 ~366 
8.01 3.4s LS.29 
.924 88 .1  , 1 5 7  
1 .391  90.7 .412 
.647 102.2 e366 
8-10  3 .41  15.29 
,920 89.3 .159 
1.396 87 .6  .415 
.633 99 .7  -370 
8.03 3.13 11.53  
. B I B  170 .8  338.0 
1.209 332.0 523.1 
1.274 203.1 432.4 
1 / 2 / 2  51.0 10.5 
.721A .995 8 7 . 0  
.703 1.715A 101.5 
.BO8 1.7400 107.4 
38.8 . S O 1  3.010 
1.259 15.6 77.4 349.7 
.613 -0.0 - 3 3 . 0  198.5 
1.109 2.2 2 1 . 9  38.2 





,860 169.9 367.9 a725 .995 91 .1  1.262 -11.1 - 7 3 . 1  299.2 
1.235 357.7 518.6 .726 l .744A 103.7 .627 5.9 1.4 220.4 
2 /1 /2  42.3 10.5 44.7 .941 2.628 80.8 158.2 - 3 6 . 0  102.00 



















- . e  
4.84 
0 . 5  
-2 .8 
.2 
4 .61  
.e59 176.3 375.1 
1.236 8.1 156.2 
1.246 197.4 436.7 
2 /1 /2  30.9 6.0 
.722 .996 92 .1  
,7230 1.7481 104.1 
.785 1.7080 108.4 
5 0 . 8  1.010 2.3s2 
1.263 -10.4 -69.4 296.5 
,627 3.9 -4 .2  219.5 
1.103 1.0 23.2 46.4 
61.1 149.5 -43 .4  86.6L 
1.264 -11.0 -68.4 291.3 
.626 3 . 1  - 6 . 4  218’6 
1.098 1.8 e4.5 54.7 







. 3 8  1 




12.00 7 . 3 5  
,917 90 .6  . l a 3  
1.397 85 .2  ,419 
.620 97 .0  .379 
8.04 2.93 15.65 
. E 5 8  183.3 380.3 . ? l 8  .0980 92.6 
1.222 191.8 441.1 .759 1.6850 109.5 
2 /1 /2  39.5 5 .9  54.2 .901 2 .191  
1.232 16.3 $ 5 8 . 3  . r i b 0  1 . 7 4 ~ ~  104.2 
M A R 8  ARRIVAL OATE = 2450510 ( 2 I IAR 1 9 9 l I  - --- - __ _ _  
5- 70 5- 316.1 .244 51.3 32.7 3.2 .952 76.9 .251 .888 128.4 414.7 .664 1.109 100.1 1 . 2 7 7  -.6 -2 .9  260.8 . t a r  
5- 316.1 5- 510 e247 318.8 -27.7 -4 .7 1.392 88.4 .404 1.217 5 . )  163.3 .72SO 1.708A 100.8 .619 1.1 1.1 219.1 * I 9 0  
5- 510 .  5- 670 .374 85.1 30.3 3.4 .6 IS  116.6 .481 1.838 251.4 398.0 .943 2.7320 102.2 1.196 -2.9 - 1 3 . 3  355.9 . 3 2 4  










































3 2 3 . I  ,241 61.8 33.0 2.8 .948 76.9 ~ 2 5 4  .680 130.0 417.9 
510 .e59 310.9 -17.4 -3 .2 1.392 84.9 -410  1.212 17.5 163.4 
680 .351 87.9 33.1 4.6 .789 117.3 ,460 1.718 246.4 402.6 
17.62 13.46 5.33 4.16 I . 5 6  8.12 14.84 2 / 1 / l  46.2 32.5 
1.103 100-8 1.275 -1.2 - 5 . 8  270.3 
1.709A 100.9 .616 3.4 -3 .9  217.3 
2.5080 103.1 1.182 -4 .0  -14.4 1.7 





9 0  5- 
349.7 5- 
5 1 0  5- 
82.4 25.3 







-1.0 .938 66.8 .413 
-1.8 1.376 69.8 ,486 
7.3 ~ 7 6 7  115.9 .437 
4.58 7.97 7.64 15.18 
23.4 .924 88.4 .156 
- . 7  .SSS 104.6 .376 
8.95 10.32 3.83 15.47 
-20.5 1.389 93.0 .403 
.e66 130.7 450.5 
1.131 65.5 169.5 
1.621 241.2 407.1 
2/1/1 31.5 32.6 
.E61 171.5 360.0 
1.212 349.8 524.1 
1.289 207.5 432.4 
2/1/2 65.8 10.6 
1.223 112.5 1.273 
1.6871 99.7 ~ 5 6 9  
.243 8.485 6 . 0  
,995 9 0 . 0  1.262 
1.7OlA 100.0 .617 
1.7730 107.8 1.113 
,234 6.248 00.2 
.995 9 0 . 7  1.262 
1.705A 100.4 .618 
1.7730 107.8 1.113 
.680 3.511 83.0 
e.3290 103.9 1.168 
-2.6 








9 .8  
t.3 
158.4 
- 6 . 2  294 .1  
-6.6.203.2 
-19.7 9 . 6  
- 5 . 1  95.60 
-88.2 153.0 











1 5 0  5- 
305.2 5- 
510  8- 
305.2 .400 
510 .506 
7 5 0  . le1 
10.23 
309.3 .2J3 
510  e297 
750 . lo1 
13.68 
.508 













1 . 1 7 0  






170  5- 
810 I- 








7.83 4 . 4 0  
l L . 9  ,924 6 8 . 2  ,136 . 8 6 i  170.4 363.2 
-9.0 1.390 91.3 .403 1.215 355.4 S23.8 
- .7  .655 104.6 ,376 1.289 207.5 432.4 
4.66 8.05 3.83 13.47 2 / l / t  53.1 10.6 
9.4 ,920 89.3 -159 .E59 176.3 374.9 
-4.9 1.392 87.1 .405 1.216 8.6 163.2 
-.L .640 102.1 ,378 1.257 LOl.6 436.6 
4 . 1 9  7.58 3.43 15.66 L / l / t  4 6 . t  8.1 
9 . 3  .917 9 0 . 6  .163 .8S8 183.3 380.3 
-3.9 1.392 85.1 .410 1.21t? l r . 1  103.4 
.e .6i!6 99.4 . l e 3  1.229 105.9 440.8 
4.16 7.96 3.14 15.00 L l l f 0  46.P 6.0 
,996 9 2 . 0  1.263 -10.5 -69.7 296.4 
1.709A 100.6 .616 4.5 - . 7  218.8 
1.7320 108.7 1.107 1.9 23.2 46.5 
,0980 9e.8 1.264 -11.0 -68.3 205.3 
,003 L.293 83.0 140.8 - 4 5 . 0  75 . lL  
.e94 c .s i6  01.4 148.1 -41.3 8 5 . 6 ~  
1 . 7 0 9 ~  i o a . 9  .ai6 3.4 - 5 . 8  211.3 
i . 7 0 0 0  100.6 1.100 1.0 24.4 54.0 
323.3 . l a0  64.8 TO.?. 
510 . O S 8  Sl1.l -17.7 
? I O  .140 140.1 16.8 
11.7L 7,SS 4.41 
300 
MIS3lON OURATION i 600 D A I S  
MARS ARRIVAL DATE = 2450520 
12 MAR 1997 
LAUNCH SUNGBY SPEED1 R A l  OECLI-1 1 --V <-PSl'l<CCEN- SMA- THE11 THE12 PERIH -APHEL - P S I  2 V 2 I 2 OECLZ R A P  SPCECL 
SWNC8y ARRIVE SPEED3 R A 3  OECL3 I 3 V 3 P31 3 ECCEN SMA THE13 THET4 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPfEC4 
DEPART RETURN 5PEECS R A 5  DECLS I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 DECL6 RA6 SPEED6 
-- __ PROP AERO-CVL O V A  EVA O Y O  EVR IYPE-SUN !SUN R-I(*PPA - A - -  E --INC RAP OECLP E T A  CERIC 
SlOPOVER TIME I 0 OAV3 1997 OUTBOUND SWINGBY 
- - ._ -_ - -. 
MARS ARRIVAL DATE 2 2450520 (12  MAR 1997) - -_ - 
5- 80  5- 323.7 -242 68.8 33.0 2.8 .948 76.8 . 2 5 5  ,879 130.0 418.3 .655 1.104 100.8 1.275 -1.2 -5 .7  270.4 *e61 
5- 323.7 5- 520 ,261. 310.0 -19.9 -3 .7  1.388 84.8 .404 1.198 18.2 168.2 . I 1 4 0  1.681A 97 .8  -610 3 .8  -a9  2 1 5 . 5  *180 
5- 520 5- 680 ~ 3 8 8  90.7 31 .1  3.9 ,820 119.8 .SO7 1.867 251.2 403.1 .920 2.8130 104.2 1.201 -3 .2  -11.4 - 3 5 8  
18.30 14.50 5 .35  3.80 1.20 9.15 15.38 2 / 1 / 1  53.4 31.2 41 .0  .e86 2.855 24.7 204.7 , 2 0 . 2  128.60 1-61.) 
5- 9 0  5- 348.4 .382 82.1 
5- 3 4 8 . 4  5- 520 .413 307.3 
I- 520 8 -  690 .363 94 .1  
20.67 16.49 
5- 160 5- 299 .1  ,285 84.7 
5- 299 .1  5- 520  .351 339.0 
5- 520 5- 760 .180 127.6 
14.33 9 .89  
25 .8 
- 5 . 4  
34 .8  
8.04 
-41 .4  
51 .2  
18.7 
6 . 1 0  
-1.1 ,939 6 7 . 9  .396 ,866 130.5 448 .1  ,523 1.209 111.3 1.273 -2.5 -6 .3  293.2 ,473 
-2 .0  1.375 71.0 .473 1.132 62 .6  173.0 .5960 1.668A 96.2 .569 1.3 - 5 . 2  201.4 a196 
5.6 .793 118.4 .477 1.729 246.0 407.5 .904 2.5540 104.9 1.185 - 4 . 8  -13.6 7 . 0  ,365 
4.18 7 . 5 7  8.45 1 5 . 5 1  2/1/1 64 .1  29.3 14.1 .268 8,157 6.8 209.9 -3.4 97.30 1.921 
-16.2 ,921 89.8 .157 .e60 178.8 346.8 .725A ,995 88 .2  1.260 16 .0  81.1 344.5 - 3 5 1  
11.4 1.384 95.4 .401 1.194 340.9 530.2 .716 1.673A 96.4 .BO9 -10.7 -40.8 190.5 .e08 
- . 2  -649 104.6 .381 1.271 205.9 436.5 ,779 1.7620 1 0 9 . 0  1.110 2.0 23.1 46.8 e380 
4 .44  7.83 3.80 15.83 1/2/2 63.5 8.1 30.0 .OB8 3 . 8 6 3  9 1 . 1  337.8 6 .2  120.20 1.396 
5- 160 5- 301.9 ~ 4 2 4  86.1 - 4 3 . 0  -24.9 .921 89.7 .157 ,861 178.4 350.3 .726A .995 88 .7  1.261 24 .5  86 .4  82.6 a524 
5- 301.9 5- 520 -524 349.4 72.9 21.3 1.385 94.4 .399 1.191 344.5 529.6 .720 1.675A 96 .8  .610 -20.6 -51.5 176.7 a292 
5- 520 5- 760 -180 127.6 18.7 - . 2  ,649 104.6 .387 1.271 205.9 456.5 .779 1.7620 109 .0  1.110 2.0 2 3 . 1  4 6 . 6  .380 
19.33 1 2 - 7 7  8 - 9 1  6.57 9.94 3.80 15.83 1/2/2 7 0 . 1  8.1 11.7 . 2 i 9  6.505 93.5 338.5 9 .7  118.60 1.204 
5- 160 5- 317.6 ,185 68.2 8 0 . 7  9.8 ,920 89 .3  .159 .E59 116.4 374.4 ,722 ,996 9 2 . 0  1.263 -10.9 -70 .8  2 9 6 . 0  - 2 5 3  
0- 317.0 5- 520 .253  316.2 -30.7 -5.3 1.388 87.7 .398 1.202 8 . 2  168.0 ,7230 1.68lA 9 7 . 1  .613 5.6 4 .7  217.7 el84 
5- 520 5- 760 .180 127.6 18 .7  - .2  .649 104.6 .387 1.271 205.9 436.5 ,779 1.7620 109.0 1.110 2.0 23.1 48.6 ~ 3 8 0  
5- 170 5- 523.2 -180 64.7 78.3 9.4 .917 9 0 . 6  ,163 .858 183.3 380.3 ,719 .9980. 92.8 1.264 -11.0 -68.5 2 9 5 . 2  -259  
5- 323.2 5- 520 -259  31O.S  -20.6 -3.8 1.388 85.0 .403 1.198 17.3 168.1 .7150 1.681A 9 7 . 8  .611 3.9 - a 3  2 1 5 . 7  .le0 
9- 520 5- 710 ,162 137.9 17.4 e 2  .633 101.9 .389 1.239 200.1 440.6 . 7 5 7  1.7210 109.9 1.103 1.7 24.3 5 5 . 0  a389 * 
11.64 7.84 4 . 4 2  3.81 7.20 3.42 16.03 2/1/2 53.4 8.0  48.8 .898 2.422 83.1 139.9 -44.4 74.2L 1.277 
12.18 8.28 4.48 3.90 7.30 3.80 15.83 2/1/2 5 4 . 5  8 .1  41.7 .939 2.811 01.6 t 4 7 . 8  -37.7 8 5 . 7 ~  i .roo 
-- HARS ARRIVAL DATE e 2450530 (22 MAR 1997) ______-- 
S- 80 I- 324.3 .245 6 9 . 0  32.8 2.8 .947 76.6 ,258 .879 129.9 419.1 .652 1.106 101 .1  1.275 -1.2 -5.7 270.8 .e63 
5- 124.s 5- 530 .26S 304.4 -22.6 -4 .2  1 .386  84.6 .399 1.187 19.2 172.6 ,7130 1.6611 94 .8  .607 4 .2  2 . 0  213.4 ,169 
5- 530 5- 680 .431 93 .6  29 .7  3.4 .e56 122.4 ,564 2.093 256.0 403.5 ,912 3.2730 1 0 5 . 4 1 . 2 2 5  -2 .7  -9 .2  559.2 ,391  
19.31 15.75 5.40 3.55 6 .96  10 .36  18.07 2/1/1 61.2 30.6 40.8 .a57 2.866 28.9 206.2 2 4 . 1  127.80 1 .599  
5- 90 5- 346.9 , 3 6 3  82.3 26.3 -1.3 ,539 69.1 ,379 .e67 130.3 445.6 .539 1.195 110.1 1,273 -2.4 -6.4 292.1 m449 
5- 346.9 5- 530  449 307.1 -8.2 -2 .1  1.375 72.2 .461 1.133 59.2 176.4 ,6110 1.655A 9 3 . 0  .573 1.4 -3 .7  199 .6  e183 
5- 530 5- 690 .400 96 .8  31.9 4.6 .e25 120.9 . l e 5  1.885 250.7 407.8 .896 2.8750 106.0 1.205 - 3 . 7  -9 .6  5.4 -391  
21.01 17.13 7.65 3.88 7.28 9.49 16.07 2/1/1 70.8 27.6 14 .9  .298 7.715 6.4 209.5 - . 6  99.30 2.004 
5- 160 5- 2 9 7 . 1  
5- 2 9 7 . 1  5- 530 
5- 530 5- 760 
5- 160 5- 316.2 
5- 316.2 5- 530 
















4 .82  




.13.0 .92o 8 9 . 8  
6.5 1,381 9 6 . 2  
- . 2  .659 107.0 
3.55 6.95 4.24 
11.4 ,920 89.4 
-8.0 1.386 88.3 
- .2 .659 107.0 









.e59 179.0 343.1 
1.185 338.2 535.0 
1.288 210.3 436.4 
1/2/2 67.3 8 .1  
.e59 176.9 372.6 
1.193 6 . 1  172.5 
1.288 210.3 436.4 
2/1/2 6 4 . 1  8.1 
.724A .995 
I ,713 1.656A 
,775 i.8020 
42.5 '724 
t e723 .996 
' . I 2 5 0  1.661A 
. I 7 5  1.8020 
32.9 .759 
.719 .9980 
1 .7160 1.661A 
, .754 1.7490 
1 4 5 . 2  -878 
8 7 . 8  1.260 12.8 
93.3 .600 -3.8 
109.5 1.115 2.0 
2.759 90.2 337.3 
9 1 . 7  1.263 -12.4 
94.8 .611 8 .2  
109.5 1 .115  2.0 
3.531 82.0 149.5 
92.8 1.264 -11.2 
9 4 . 9  .608 4.6 
110.2 1.107 1 .7  
2.602 83.0 140.0 
75 .3  338.2 
-29.3 195.8 








2 3 . 1  40.7 
-29.3 08.OL 
-68.9 294.9 
3 .7  214.0  










5- 170 5- 323.1 
5- 323.1 5- 530 
5- 550 5- 770 
-859  183.4 380.1 
1.189 17.1 172.d 
1 .251  204.3'440.5 
2/1/2 61.3 5 . 9  
I- 160 5- 327.9 .191 61.7 76.6 9.8 ,914 92.2 .169 ,859 190.8 385.2 .714 1.0050 9 3 . 6  1.265 -11.9 - 6 7 . 8  294.5 . 280  
5- 327.9 5- 330 .e80 307.1 - 1 7 . 6  -3.5 1.385 82.8 .404 1.183 2 5 . 1  113.0 .IO40 1.661A 94.7 .604 3.5 z2 211.7 .168 
5- 530 5- 780 .162 147.5 15 .6  .5 ,625 101.5 .401 1.220 198.3 444.6 .731 I . 7080  111.0 1.099 1.6 25.3 63.8 .406 
11.52 7.99 4.57 3.53 6.94 3.42 16.39 2/1/2 61 .6  4 . 3  50.8 . I 6 6  2.330 84.2 139.0 - 4 6 . I  67.OL 1.020 
.183 64 .0  
.E62 310.3 
-178  136.4 
11.79 8 .22  
9.5 .917 90 .7  
-4 .1  1.386 8 5 . 1  
.2  .642 104.4 





- -. -- MARS ARRIVAL DATE = 2450540 ( 1 APR 1997) 
5- 80 I- 325.1- .e49 69.2 32.5 2.8 .947 76.4 ,262 .e79 129.7 420.3 ,848 1.109 101.4 1.275 - 1 . 2  -5 .6  271.4 .e72 
5- 325 .1  5- 5 4 0  ,272 308.9 - 2 5 . 2  -4.6 1.384 84.3 ,397 1.180 20.3 176.9 . I 1 2 0  1.648A 92 .1  ,606 4 . 7  6.3 211.0 .162 
5- 540 5- 080 .I82 96 .6  28.5 3 . 1  ,900 124.9 .634 2.468 260.6 403.6 .903 4.0330 106.7 1.254 -2 .2  -7 .4  558 .5  -431  

















.344 82 .2  






13.09 9 .81  
26 .9  
-7 .3  
3 0 .  
7.2! 
-1 .4  .939'  70.3 
-2 .3  1.376 73.8 
3.9 ,863 123.5 
3.66 7.06 10.72 
,360 .E67 130.2 442.7 
-449 1.136 55.2 179.7 
,583 t .125 255 .3  408.0 
16.81 2 /1 /1  77.3 20.8 
,138 -859 179.0 342.9 
,397 1.179 331.0 539.1 
.413 1.311 214.7 436.3 
16.33 1 /2 /2  74.8 8 . 1  




1.180 108.9 1.273 
1 .6471  90 .3  .579 
3.3630 107.3 1.230 
.336 7.158 7.5 
.995 8 7 . 1  1.260 
1.647A 90.6 ,606 
1.8520 110.1 1.121 
-791  2.478 89.9 
-2.3 
1 . 6  




- 2 . 0  198.0 
- 6 . 9  4.4 
73.8 337.5 
-24.3 191.9 
2 3 . 0  46 .0  
40.0 118.00 
2 . l  101.70 
.4e5 
,173 






90 I- 345.2 
315 .1  5- 140 
5 4 0  I- 690 
160 I- 296.6 
290.6 5- 5 4 0  
$40 5- 760 
1 7 0  5- 3 2 t ~ 7  
3 2 t . r  5- 540 
5 4 0  5- 770 
180 5- 327.8 
327.8 5- 5 4 0  
5 4 0  5- 980 
160 5- 296.4 
296.4 5- 5 5 0  
5 5 0  5- 700 
-38 .1  
26.2 
18 .7  




4 . 5 4  
76 .7  
- 2 0 . 6  
16.2 
4 . 5 6  
-12.3 .920 89.6 
5 . 1  1.380 96.5 
- . 2  .673 109.6 















12 .22  0.74 
9 . 9  -917  90.7 .163 .e59 183.6 379.7 
- 5 . 7  1.384 05.4 .394 1.183 16.3 176.7 
.2  .653 100.9 .408 1.268 208.6 440.3 





,9980 92.7 1.264 
1.6481 92 .1  ,608 
1.7850 110.6 1.112 
.E30 2.904 82.6 
-70.0 294.2 
9 . 5  212.0 
- 3 8 . 4  74.2L 
t4.i 55.3 
,269 




.e81  307.3 
.117 1 4 1 . 5  
11.10 8.32 
.169 .a59 190.8 385.2 
.101 1.177 2 4 . 8  177.1 
.408 1.231 202.5 444 .3  
16.33 21112 69 .6  4 . 2  
(VAL DATE = 2410510 (11 A I  
.158 .859 179.0 342.6 
.396 1.176 336.1 543.0 
,430 1.340 219.1 436.2 









s l . l  
1.0050 93.6 1.265 
1.648A 9 2 . 0  .604 
1.7330 111.3 1.103 
,162 Z.LS7 83 .9  
7 )  -. 
.995 8 7 . 6  1.260 
1.642 88.0 .606 
1.9170 110.7 1.129 
.E18 2.319 89.6 
-11.9 
4 . 0  
1 . 5  












. 4 1 2  
1.111 
9 .8  .914 92.2 
- 4 . 1  1.384 83.0 
- 6  .635 104 .1  
3.37 6.78 3.75 
-12.0 .920 89.8 
4.3 1.379 96.7 
- .2 .OB8 112.1 
3.16 6.57 1 - 3 6  
MARS ARR1 
.219 83.6 




22 .1  
18.5 
4 . 9 8  
73.2 337.3 .e71 
2 2 . 9  46 .9  .418 
42.3 117.90 1.080 
-20.5 169.2 . isn 
5- 170 5- 303.4 -236  81 .3  -38 .1  -13.0 .920 9 l . S  .1S9 ,863 187.9 352.7 .726A 1.0000 89.0 1.263 12.2 76.2 325.5 ,275 
5- 303.4 5- 0 5 0  ..275 335.2 38.3  7 . 1  1 .381 93.9 .389 1.181 341.9 541.8 .121 1.641 68.9 .(ill -6 .7  -3196 187.5 ,162 
5- 5 5 0  5- 770 ,219 135.6 18.0 .2 ,666 109.5 .421 1.289 212.9 440.1 .746 1.0320 111.2 1.118 1.7 24.0 S 5 . S  ,418 
13.38 9.96 5 . 2 4  3.42 6 . 8 2  4 .72  16.66 1/2/2 79.9 5.8 38.2 ,796 3 .051 87 .1  159.4 32.5 113.90 1 - 6 1 )  
5- 170 
5- 823.8 































4 .61  
- 3 7 . 7  
19 .2  
18.2 
4 . 9 6  










291 .1  
212.9 
5 5 . 5  
76.5L 
294.1 
t07 .4  
6 4 . 1  
66.8L _- 








11.5 ,917 90.8 a162 a859 184.1 378.3 -720 ~ 9 9 9 0  92.S I s t 6 4  -13.0 
-8.5 1.383 86 .1  .390 1.180 13.9 180.7 .7190 1.640 8 9 . 6  a610 6 .4  
- 2  .666 109.5 .421 1.289 212.9 440.1 .746 1.8320 111.L 1.118 l e ?  
3.10 1 - 1 0  4.72 16.66 2/1/2 78.2 5.8 31.7 ,682 3.666 8K.O 143.9 
10.0 .914 92.2 .169 .E59 190.8 385,s ,114 1.0010 93.5 1.265 -12.0 
-4.9 1.383 83.2 .398 1.173 24.0 180.9 .IO60 1.640 8 9 . 4  -606  4 . 7  
.6  .646 106.7 e417 1.246 206.8 444.1 -726  1.7660 111.7 1.107 1.5 
5 .32 8.72 4 . i 6  16.73 2/1/2 77.0 4 . 1  44.4 .748 t . 6 4 7  83.4 137.0 
MAR6 ARRIVAL DATE 5 1450560 (21 APR 1997) - . 
-12.0 .920 89.8 .158 .a59 179.0 342.5 . 7 2 W  ,995 87.6 1 . t 6 0  11.8 
3.7 1.378 97.0 .397 1.174 335.2 546.7 .TOO 1.640 85.0 .611 -3.2 
-.3 .?or 114.7 ,451 1.579 e ~ s . 4  436.5 . i s 7  L.OODD i i i . 5  i . i s 8  2.1 
3.13 6.53 6.SO 17.07 1/2/2 90.1 8.1 53.9 ~ 8 2 6  t.208 89.3 160.4 
-12.0 .9tO 91.5 -159 ,863 188.1 351.8 .ILIA 1.0000 88.9 1.162 11.3 
5.3 1.380 94.4 .390 1.179 344.1 145.6 ,719 1.638 86.4 .014 -4 .9  
-3  . 6 8 t  1lt.1 .43b 1.316 217.3 440.0 .I40 1.8920 111.b l . l f !S 1;7 
































.e l8  










4 3 . 9  
74.1 
- 1 5 . 1  
23.0 







136 .1  
10.35 
.95u 
. I  52 
,433 





ITOPOVER T I M E  : 0 O A T S  1997 OUTBCIUNO SWINGBY M1SSIC.N DURATICIN : 600 D A Y S  
MARS ARRIVAL O A T E  * 2450560 
21 h?R 1997 
LAUNCH BYNGDY 3PEECl R A l  OECLl I 1 V 1 P31 1 ECCEN SHA THETl THE12 PERIH APHEL PSI 2 V 2 I 2 OECLP R A P  3PEEC2 
8WNGOY A R R I V E  SPEED3 R A 3  OECL3 1 3 V 3 PSI 3 ECCEN SHA THE13 THE14 PERIH APHEL PSI 4 V 4 I 1 OECL4 R A 4  OPECC4 
DEPART RETURN 3PEEO5 R A 5  OECL5 1 5 V S PSI S ECCEN SHA THETS THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 RA6 SPEED6 
- . - - - - .__ __ PROP AERO- OVL LVA_-E_VA -0VO __TYPE SUN A SUN R A i P P I  - - A  . E INC RAP OECLP E T A  CERIC 
5- 180 5- 327.4 .ZOO 59.9 77.8 10.4 .914 92.2- .169 ,860 191.0 384.7 .115 1.0050 93.5 1.265 - 1 2 . 5  -69 .3  293.1 -291  
5- 321.4 5- 580 .291 306.7 -31 .0  -6.S 1.382 83.6 .396 1.112 22.6 184.6 .708D 1.636 81 .0  .6 lO 6 .0  13 .9  206.4 e l 6 1  
5-  560 5 -  780 .217 143.8 16.6 .6  .660 109.3 .430 1.266 211 .1  443.9 .722 1.8090 112.Y 1.113 1.4 24.8 64.4 . I 3 2  
12.15 9 . 3 1  4.10 3.38 6 .79  4.67 16.98 2/1/2 85.2 4 . 0  39.3 ,109 2.915 82 .6  139.1 -38.7 67.2L 1.400 
5- 190 5- 332.3 .206 63.3 14.7 10 .4  .913 93.8 .177 .e62 198.3 390.1 . l o 9  1.0150 94.4 1 .261  -12.8 - 6 7 . 0  294.7 .305 
5- 332.3 5- 560 . 3 0 5  307.1 -20 .3  -4.4 1.381 81.3 .404 1.165 30.8 184.9 ,6940 1.631 6 6 . 1  -606  4 . 0  7.5 202.2 ~ 1 5 6  
5- $60 5- 190 e194 153.1 14.4 .9 .639 106.3 .421 1.224 204.9 441.8 ,102 1.1460 112.8 1.102 1 . 3  25.5 1 3 . 3  - 4 3 5  
12.21 8.94 4 .81  3.28 6 .68  4.13 17.04 2/1/2 86 .3  2 . 9  47.4 .646 2.490 83.8 135.8 - 4 5 . 6  62.6L -963  
MARS ARRIVAL OATE = 2450510 ( 1 WAY 1997) --- _ _  . __-_ 
5- 170 5- 302.3 e217 80.4 -36 .6  -11.7 -920  91.5 .159 ,863 188 .1  351.2 ,1261 1.0000 88.8 1.262 11.0 73.4 326.5 ,252 
5-  302.3 5- 510 .252 338.1 24 .3  4 . 3  1.380 94.8 .391 1.118 342.7 549.2 .718 1.638 6 4 . 2  .619 - 4 . 0  - 2 0 . 6  185.0 ~ 1 5 0  
5- 570 5- 770 -272 137.2 17.5 + 3  . l o 2  114.8 .458 1.352 221.6 439.8 ,753 1.9710 112.6 1.134 1.6 23.6 55.9 - 4 5 1  
14.15 10.99 4.95 3.16 6.57 6.05 17.40 l / 2 / 2  94.9 5 . 7  49.5 ,948 2.387 86 .1  163.3 4 0 . 7  115.20 1 . 3 1 5  
5- 180 5- 310.5 .252 79.9 -36 .8  -13 .7  .920 93.2 .163 ,868 196.9 363.1 . l e 6  1.0090 90.4 1.266 12.3 16.0 308.3 -278  
5- 310.1 5- 5 7 0  e278 330.7 4 4 . 1  8.2 1.382 91.5 .385 1.180 354.6 548.3 .125 1.635 84.8 .62O -8.1 - 3 4 . 3  180.6 - 1 7 0  
5- $70 5- 180 ~ 2 4 2  143.9 16.5 . 7  .616 112.0 .445 1 .291  215.4 443.6 .116 1.8660 112.9 1.120 1 . 3  2 4 . 5  64 .6  ~ 4 4 6  
14.35 10.78 5 . 5 0  3 . 5 1  6.98 5.21 17.30 1 /2 /2  91.9 3.8 32.7 .716 3.513 8 3 . 1  161.3 28.3 107.00 1.981 
5- 180 5- 326.3 .e26 5 5 . 0  60.5 12.2 .915 92.3 .168 ,860 191.6 383.7 ,716 1.0080 93.3 1.265 - 1 4 . 2  -72.8 288.6 .324 
5- 326.3 5- 510 e324 309.3 -44 .4  -9 .5 1.382 84.4 .393 1.174 19.9 188.1 .112D 1.635 84.8 .616 9 . 1  23.5 208.3 .IO0 
5- 570 5- 780 .E42 143.9 16 .5  -1  ,676 112.0 ,445  1.291 215.4 443.6 .116 1.8660 112.9 1.120 1.3 24.5 64.6 ,446 
14 .11  10.36 5.09 3.80 7.20 5.27 17.30 2/1/2 9 1 . 1  3.8 30.0 . I 1 4  3.863 81.4 142.7 -29.6 68.6L 1.643 
5-  190 5- 332.3 . to9  6 3 . 1  74.9 10.5 .913 93.8 . t i 7  3 6 2  198.4 390.1 ,709 1.0150 94.4 1.267 - 1 2 . 9  -61.2 294.4 .so7 
5- 570 5- roo 152.1 14.7 .e .653 109.1 .438 1.242 209.2 447.5 .698 ~ . T B S D  113.2 1.107 1 .2  25.3 73.5 .445 
5- 332.3 5- 5 7 0  .307 308.2 -24.5 - 5 . 3  1.382 81.6 .403 1.166 29 .6  188.3 ,6960 1.636 84 .5  e612 4 .8  11.3 POl.0 ~ 1 5 9  
12.80 9.45 4 .83  3.35 6.15 4.62 17.27 2/1/2 93.3 2.7 43.6 .638 .2.695 8 3 . 0  138.0 -43 .1  62.8L 1.082 
____--- MARS ARRlVAL DATE = 2450580 ( 1 1  WAY 1997) -- 
5- 170 5- 302.3 e216 80.4 -36.5 -11.7 .920 91.5 ,159 ,863 188.1 351.1 .726A 1.0000 88.8 1.262 1 1 . 0  73.3 326.5 e251 
5- 302.3 5- 560 .251 339.9 20 .7  3 . 1  1 .380  95 .2  .392 1.119 341.4 552.6 ,116 1 .641  82 .1  -62s -3.5 -17 .2  183.7 .152 
5- 580  5- 7 1 0  -304 138.7 17.1 . 3  ,724 117.5 .482 1.400 226.0 439.1 .726 2.0740 l l 5 . S  1.145 1 . 6  23.4 56.1 ~ 4 7 2  
15.00 11.81 4.93 3.20 6.60 6 . 8 8  11.89 1 /2 /2  102 .0  5 . 1  53 .1  -958  P.236 8 5 . 5  165.7 42.6 116.10 1.184 
3- 180 5 -  309.1 .e28 18.2 -34 .7  -12.0 .920 93.3 ,163 .e68 197.3 361.4 ,726 1.0100 90 .2  1.266 10.7 72.8 311.7 .e47 
5- 3 0 9 . l  5- 580 ,247 334.0 32.3 5 . 5  1.381 92.4 ,581 1.181 351.5 551.9 .724 1.631 8 2 . 1  .626 - 5 . 5  -25 .3  182.3 .157 
5- 580  3- 180 -210  144.6 16.2 . I  .695 114.8 ,464 1.324 219.8 443.4 .710 1.9390 113.6 1.129 1.3 24.3 64.9 .463  
14.40 11.10 5 .11  3.30 6 . 7 1  5.Y9 11.69 1 /2 /2  99 .2  3 .7  42 .1  ,984 2.785 81.8 165.2 35 .8  l l O . 3 0  1.757 
5- 190 5- 332.0 e216 62 .4  13 .8  10 .9  ,913 93 .9  1 . 1 7 1  .862 198.5 389.8 . l o 9  1.0150 94.4 1.267 -13.4 -66.1 295.5 ,315 
5- 3 3 2 . 0  5- 580  -515 3 0 9 . 2  -31.2 -6 .8 1.382 8 2 . 1  ,401 1.169 27.9 191.6 .IO00 1.638 82.4 .619 6.3 16.4 201.2 . I 6 8  
5-  580 5- 790 .240 151.6 14.6 1.0 .669 111.8 .452 1.265 213.5 441.2 .693 1.8370 113.8 1.114 1 .1  2 5 . 0  13.8 . 4 5 8  
15 .68  10.14 4 . 9 2  3.54 6.94 5 . 2 2  17.58 2/1/2 99 .2  2.4 38.1 .606 3.066 6 1 . 9  140.8 - 3 8 . 9  63.1L 1.251 
MAR3 ARRIVAL OATE E e450590 ( 2 1  M Y  1997) - 
5- 170 5-  302.3 .217 80.4 - 3 6 . 6  -11 .7  .920 91.5 ,159 ,863 188 .1  351.2 .726A 1.0000 
5- 302.3 5- 590 .252 341.9 17.8 3 . 2  1.380 95 .6  .394 1.180 340.0 515.9 - 7 1 5  1 .646 
5- 590 5- 170 .340  140.5 16 .5  .4 . 1 5 1  120.2 .510 1.464 230.4 4 3 9 . 2  ,117 2.2110 
16.08 12.78 4 .94  3.29 6.70 7.84 18.48 1/2/2 108.5 5 . 1  56.3 a949 
5- 180 5- 308.7 .221 77.7 -34 .0  -11.6 .921 93.3 -163 .e68 197.4 360.9 ,727 1.0100 
5- 308.7 5 -  590 .239 336 .1  25.9 4 .3  1.382 92 .9  ,388 1.182 349.5 5 5 5 . 2  .723 1.642 
I- 590 5-  780 .302 145.8 15.6 .8 . l l 8  117.5 ,487 1.369 224.1 443.1 ,103 2.0350 
15.14 11.83 5.01 3.30 6 - 1 1  6.82 18.18 1/2/2 103.9 3 . 6  41 .8  1.055 
._ -_ .I___ __ 
88.8 1.262 11.0 73.4 326.5 .2se 
80.1 .631 - 3 . 1  -14.7 182.8 . I 5 6  
1 1 4 . 6  1.158 1 .5  23.2 56.4 .497 
t . 1 2 1  85.0 168.3 43 .0  117.20 1.064 
8 0 . 7  ,653 -4 .4  -20.4 182.4 . 1 5 1  
L.470 81.0 168.8 39.3  112.40 1 . 5 5 1  
90 .1  i . 2 6 0  10.3 71.7 312.8 .e39 
114 .1  i . i m  1.2 2 4 . 0  65 .e  ,404 
5 -  190 5- 318.7 .297 81 .8  -36.6 -16 .2  .921 94.9 .173 ,873 205.0 374.4 .722 1.0230 92 .1  1.210 14.3 76.0 291.5 .3L3 
5- 316.V 5- 590 .323 323.3 54.3 10.9 1.383 88.7 . 3 8 1  1.162 4.6 194.6 .7210 1.639 8 1 . 1  .632 -11.2 - 3 O . L  173.9 -199 
5 -  I 9 0  5-  190 .266 152 .1  14.4 1 .1  ,689 114.6 .410 1.296 211.8 446.9 ,667 1.9040 114.8 1.123 1.0 24.7 74.0 -475  











190 5- 331.0 
331.0 5 -  590 
590 5- 190 
ZOO 5 -  336.9 
336.9 5- 590 
590 5- 800 
- --- 
170 5- 302 .5  
S02.5 5- 600 














309 .1  
1s2.1 
11.39 







1S .98  
. .__- 
79.4 13 .2  ,914 94.0 
-48 .5  -10.9 1.383 83.0 
14.4 1 . 1  .689 114.8 
5.46 4 .19  7.58 5.93 
12.4 11 .0  .913 95.7 
-24 .2  - 5 . 7  1 .382  80.2 
12.3 1.3 .662 l 1 l . S  
5.10 3 .59  7.00 5.17 
M A R 3  ARR 
-36.0 -11.9 .92O 91.5 
1 5 . 5  0 .0  1.381 90.0 
11.9 .4 .?e2  123.0 
4.98 3 . 4 3  6.84 0.95 
.177 .e63 199.2 388.9 ,710 1.0160 
.399 1.113 24.7 194 .1  ,7050 1 .641  
.410 1.296 217.8.446.9 .681  1.9040 
17.96 2/1/2 102.7 2 .2  27.6 .469 
,189 .866 205.1 395.0 ,702 1.0300 
e411 1.165 34.2 194.9 .661D 1.643 
.459 1.238 211.5 450.0 -611  1.8060 
17.83 2/1/2 106.1 2.3 42.3 e552 
IVAL DATE 5 2450600 ( 3 1  UAY 1997) - 
-119 .E63 188.0 351.4 ,126A 1.0000 
, 391  1.183 538.6 559.0 . 113  1.652 
a545 1.554 234.7 450.8 ,700 L.4010 





9s .4  
8 0 . 1  
114.8 

















- I S . ?  








- 7 2 . 2  286.9 





25 .1  03.0 
-43.9 60.BL 
73.0 S26.4 
-12 .8  182.4 
CL.S 56.8 








. e 7 7  
5- 180 5 -  306.e ,219 77.6 - 3 1 . 8  -11.5 . 9 2 l  03.3 .163 ,060 197.5 380.6 . I 2 7  1.0100 90.1 1.866 1O.t 11.4 312.8 . t S O  
5- 308.S 5-  600 -236 339.5 21 .5  3.6 1.302 93.5 .391 1.185 341.7 553.4 .122 1.647 78.9 ~ 6 4 0  -3 .7  - 1 7 . 1  182.5 . ! I 1  
5- 800 5- 760 - 3 3 0  147.4 1 5 . 2  .9 ,745 120.5 .514 1.429 228.4 442 .7  .694 L.1640 1 1 5 . 6  1.153 1.1 23 .7  65.5 *SOP 
10.16 l 2 . 7 ?  4.98 3.39 8.80 7.10 10.77 1/2/2 112.0 3.6 52.L 1.076 L.C7C 80.3 17L.D 4 1 . 3  114.20 1.369 
,922 91.1 -173 ,874 206.1 571.6 .723 
1.384 9 D . t  -368 1.185 359.3 S51.9 -726 
.I12 117.4 .491 1.337 22L.t  446.1 .680 
6.9? 6.16 10.44 l / L / L  100.4 L.0 38.1 
,913 9 5 . 1  ,100 .066 COS.9 594.8 . ? D L  
1.383 00.0 . I09 1.170 32.1 197.8 -691  
, .Sat  314.3 ,475 3.L6T t l S . 8  4SD.4 -66s 
I I.LI 5.81 io.eo L / ~ / L  110.5 1.0 30 .3  
1.0250 $ 1 . 1  1.C71 10.5 69.0 300..  . t 4 ?  
1,644 79.3 .640 -6 .1  -L5.O 100.0 ~ 1 6 9  
1.9940 115.1 1.133 .B 24.4 74.) e 4 9 5  
1.0300 93.3 1.L7O -14.C - 6 6 . h  t95.0 , 339  
1.8600 1 1 5 . 5  1.110 .? t 4 . 0  63.3 e405 
. I t 3  3.C00 00.6 145.C -3S.L 61.1L 1 .151  
,981 5.036 76.3 i6s .o  s 4 . i  i 0 5 . e ~  t .001 
o 1.640 70.4 . w e  0.6 16.9 i 9 8 . 4  . i o $  
302 
STOPOVER TIME = 0 D A Y S  1997 OUTBOUND SWINGBY MISSION OURATION = 640 O b Y S  
M A R 3  ARRIVAL OATE 5 2450460 
11 J A N  1 9 9 7  
..-__ __ - - -_I_._ 
LAUNCH 8WNGBY SPEEOl-' R A l  -0ECI.l I 1 V 1 PSI  1 E C C E N - ~ U A - ~ T H E T I  THE12 PERIH 'APHEL- PSI  2 V 2 I 2 OECL2 R A Z  SPEECP 
SUNGBY A R R I V E  SPEED3 R A 3  OECL3 I 3 V 3 PSI  3 ECCEN SMA THE13 THETI PERIH APHEL PSI  4 V 4 I 4 DECL4 Rb4 SPEEC4 
DEPART RETURN EPEE05 R A 5  OECL5 I 5 V 5 PSI 5 ECCEN SUA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 OECL6 RA6 3PEEO6 
_DVO_EYR -TYPE SUN-A -SUN R-K_ I_PPA-A _ _  INC RAP DECLP ETA PERIC - -- 
MARS ARRIVAL DATE = 2450460 (11 JAN 19971 --- 
5- 80  5- 330.7  .281 7 0 . )  3 0 . 6  2 . 6  ,946 74.4 ,293 ,871 129 .1  428 .5  ,620 1.134 103.8 1.275 - 1 . 3  -5.0 275.4 -320 
5- 330.7  5- 460 ,320 316.0  - 8 . 7  - 1 . 5  1.439 82.S .SO9 1.437 22.5 135 .1  .IO50 2.169A 119.4 . I 1 2  1 . 9  -12 .0  218.7  ,360  
5- 460 5- 720 .150 9 8 . 6  1 4 . 5  - 2 . 1  ,659 9 9 . 5  .320 1.302 201.1  418.6 .E85 1.1190 103.2 1 . 1 0 9  3 . 0  1 9 . 0  15 .2  ,287 
17 .57  9 . 1 9  6 . 0 2  8.38 11.74 3 .17  13.99 2 /1 /2  19 .6  20.0 40.5 . I 8 8  2.890 6 . 7  205 .9  2 . 4  121,7D 1.108 
HARS ARRIVAL DATE 2450470 (21 JAN 19971 -- -..-- - - . ___ __ _ _ _  - - 
5- 80 1- 327.7 ,262  69 .8  3 1 . 7  2 . 7  ,847 75.8  .275 ,878 129.4 424 .0  .636  1 .120  102.4 1.215 - 1 . 2  -5.3 273.1  a292 
5- 327.7 5- 470 ,292  315.2 - 8 . 5  -1.8 1.023 83.8 - 4 7 5  1.354 19 .4  141 .3  -7110 1.997A 1 1 5 . 3  -680  2 . 2  -11 .3  219 .4  a313 
? -  470 3- 720 ,166 9 6 . 6  1 4 . 4  -2 .4  .664 101.6 ,330 1 .316  206.1 418 .9  ,882 1.7490 103.6  1.113 3.3 1 9 . 6  14 .7  ,296 
5- 90 5- 354.6 -484 8 1 . 8  2 3 . 7  -.3 .937 61 .7  .490 .E65 132.6  460 .3  .441 1 .288  117.8 1 . 2 7 3  -3 .1  - 5 . 8  2 9 7 . 3  e607 
5- 354.8 5- 4 7 0  .BO7 310.9  - 3 . 2  - 1 . 5  1.400 6 4 . 9  ,564 1.223 73.8 152.3  , 5130  1.913A 1 1 7 . 6  a619 - 9  - 1 0 . 3  208 .4  -341 
5- 1 7 0  I- 730 ,150  104.0 1 6 . 7  - 1 . 6  .653 9 9 . 8  ,333 1.291 200.9  423 .4  .E61 1.7200 104.5  1.108 2 . 7  19 .5  22 .6  -307  
2 1 - 3 8  13 .52  1 0 . 3 6  7.86 11.23 3 . 1 6  14.37 2/1/2 33.9  1 6 . 3  13 .8  .163 8 .294  1 2 . 0  213.2 -11 .1  90.50 1.190 
16 .30  9 . 1 9  1 . 6 9  7.10 10 .47  3 . 5 0  i 4 , i 5  2 /1 /2  23 .7  20.3 4 1 . 8  .? tu  2.802 6 . 7  ~ 0 4 . 7  4.11 i z s . 2 0  1 .269  
.- - _ _  HARS ARRIVAL OATE I g450480 (31 JAN 1997) --I- -_____. -_ . . -- ___ 
5- 80 5- 325.6 ,252 6 9 . 3  32.3 2 . 8  .947 7 6 . 2  .264 ,879  129 .7  421 .0  .646 1.111 101 .8  1.?75 - 1 . 2  - 5 . 5  2 7 1 . 7  . O r 5  
5- 525.8 5- 480 ,275 314 .1  - 1 0 . 5  - 2 . 0  1.412 8 4 . 5  ,410 1 .298  17 .8  147 .3  ,7140 1.882A 111.4 -656  2 .4  -10 .1  2 1 9 . 6  .274 
5- 480 5- 720 ,184 9 7 . 0  1 4 . 1  - 2 . 7  ,671 103 .9  ,341 1 .333  210.8 419.1 ,878  1.7870 1 0 4 . 0  1 .117  3 . 7  2 0 . 4  1 4 . 1  -307  










90 I- 353.4  .459 8 2 . 1  
480 5- 730 .166 103 .6  
19 .96  13 .26  
140  I- 303.1 .239 1 8 . 4  
303.1 Y- 480 .290 336 .8  
480 5- 780 .136 1 6 5 . 2  
14 .08  8 . 1 6  
353.4 5- 480 .srs 309.7  
iso 5- 3 i i . a  . i s 4  7 2 . 3  
311.5 5- 480 .250 329.8  
480 I- 790 . 1 5 8  178.1  
13 .77  7.86 
2 4 . 2  
-3 .5  
$ 6 . 7  
9 . 1 7  
8 4 . 5  
- 3 1 . 3  
8 . 9  
5 . 2 9  
8 1 . 9  
- 1 9 . 3  
4 . 2  
4 . 6 0  
-.I .938 
- 1 . 6  1 .390  
-1 .7  .659 
6 . 7 0  10.08 
13.1  .928 
-6 .2  1 .405  
. S  .603 
1 . 9 2  9 . 3 0  
10.3 ,924 
-3 .4 1.409 
.8 .594 
1.91 9 . 2 9  
6 3 . 2  
6 6 . 3  
102 .0  
3 .49  
87 .1  
94 .7  
89 .1  
2 .87  
8 8 . 1  
9 1 . 3  
8 5 . 5  
3 .21  
.467 .E65 
.538 1.183 
a342 1 .304  
14 .52  2/1/2 
-117 ,862 
.439 1 .282  
-395 1.193 
16.36 2 /1 /2  
-157 .E60 
.440 1.297 
1 7 . 0 5  2 /1 /2  
.420 1.118 
131 .9  457 .6  
7 2 . 1  157.1 
205.4 423 .6  
3 9 . 2  16.5 
164.0 359 .0  
344 .5  509.6 
178 .6  446 .8  
3 4 . 6  4 . 5  
169.9 368 .2  
355.9 507.8 
173 .7  452 .0  























1 . 6 7 3  
,964 
116 .3  1 .273  -3.0 - 1 . 9  298 .5  
112 .6  .596 1 . 0  - 9 . 7  207 .6  
1 0 4 . 9  1 .112  2 .9  1 9 . 9  2 2 . 4  
8 . 5 8 7  11 .4  212.3 - 1 0 . 4  91 .70  
8 9 . 9  1 .262  -13.0 - 7 8 . 2  308.1 
109 .7  .649 7 . 1  1 . 2  220.2 
111.1  1 .092  1.8 2 5 . 6  6 2 . 5  
2 .455  8 3 . 5  165 .1  -33 .9  118.S0 
9 1 . 1  1 . 2 6 2  -10 .9  -72 .7  2 9 9 . 2  
110 .5  . 6 S 6  4 . 1  - 6 . 1  220.3 
113.1 1.088 1 . 6  2 6 . 4  70.8 
2 . 1 2 5  8 0 . 1  162 .0  - 4 1 . 6  103.60 
,575  










1 .084  
5- 160 S- 317.9  . l o 1  6 9 . 4  80.2  9 . 5  .920 8 9 . 3  .159 .e59  176 .4  374 .7  .722 .996 9 2 . 0  1 . 2 6 3  -10 .7  -70 .1  2 9 6 . 3  .249 
5- 317.0  5- 480 ,249  322.4 - 1 4 . 6  - 2 . 6  1 .411  88 .4  .443 1.302 5 .3  147.1 .725D 1.879A 1 1 1 . 0  .658 5.1  - 8 . 5  220.3 .270  
5- 480 5- 800 .185 188.5 . I  1 . 1  . 5 8 5  8 1 . 2  ,453 1.164 169.1  4 5 7 . 6  .637 1 .691  115.5 1.084 1 . 9  26 .9  79 .2  ,475  
14.34 8 . 3 5  4 . 4 3  6 . 0 0  9 . 3 8  3 .91  17.96 W l l 2  2 8 . 6  6 . 1  1 7 . 8  ,972  2 . 0 6 9  8 0 . 1  135.2 -45.4 91 .00  1 . 0 3 9  
MARS ARRIVAL DATE = 2450490 (10  FEE 19911 
Y- 80 5- 324.4  .246 6 9 . 0  3 2 . 7  2 .8  .947 76 .6  -258  ,879  129 .9  419 .2  .652 1 . 1 0 6  101 .1  1 .275  - 1 . 2  
5- 324.4 5 -  490 .266 312 .9  - 1 2 . 6  - 2 . 4  1 . 4 0 3  8 4 . 8  -432 1.259 1 7 . 2  1 5 3 . 0  .7110 1.804A 107.7  ,638  2 . 7  
I- 490 5- I20 .204 9 8 . 0  1 3 . 5  -3.2 .680 106 .2  -355  1.354 215.4  419 .4  .a73  1 .8350 104.5  1 .122  4 . 2  
15 .06  9 .77  5 . 4 0  5 .29  8 . 6 7  4 . 3 7  14 .61  2 /1 /2  3 3 . 8  2 1 . 4  42 .0  ,853 2 . 7 8 8  1 3 . 8  203.4 
5- 90 5- S 5 2 . C  .437 8 2 . 2  2 4 . 5  - . I  .938 64 .5  e448 .E65 131.4 415 .1  . I 7 8  1.215 114.9  1 . 2 7 3  -2.8 
9- 490 5- 730 . l e 3  103 .8  1 6 . 7  - 1 . 9  .666 104 .2  -353  1.320 209.9  423 .7  .E54 1.7860 1 0 5 . 3  1 .116  3 . 1  
18 .98  13 .18  9 . 2 8  S.81 9 . 1 9  3 . 8 8  14 .72  2/1/2 4 5 . 0  16 .7  13 .2  . Z O l  8 . 7 1 1  1 0 . 5  211 .5  
5- 352.2  5- 490 . s47  308.8 - 3 . 9  - 1 . 7  1 . 3 8 3  67 .5  . s i 8  1.158 70.2 161.5 . ~ s 8 0  i . w r ~  107.9  . m i  1.0 
- 5 . 7  2 1 0 . 9  
-8 .6 2 1 9 . 3  
2 1 . 5  1 3 . 4  
- 6 . 0  295 .8  
- 8 . 8  206 .4  
20.3 22.1 
- 9 . 2  9 2 . 8 0  







. 3 2 5  
1 . 5 5 0  
4- 1 9 0  I- 311.7 .192 73 .1  8 1 . 6  10 .2  .924 88 .1  ,111  .E60 169.9 368.4 .725 .995 9 1 . 1  1 .262  - 1 0 , 7  - 7 2 . 3  299.1 .E47 
I- 311.7 I- 490 .247 321 .2  -23.8 - 4 . 1  1.401 9 0 . 8  .424 1.261 3 5 7 . 3  5 1 3 . 3  .728 1.7961 107.1  ,839  4 . 7  - 3 . 3  220 .5  ,240  
I- 490 I- 7 9 0  .148 175.4 5 . 6  .8 ,594 8 8 . 0  .414 1.179 177 .2  4 5 1 . 2  .691 1 .667  112 .6  1 .088  1 .7  2 6 . 4  7 1 . 3  .428 
1 2 . 9 0  7.68 4 . 5 7  1 .22  8 . 6 0  3.11 16 .88  2/1/2 3 5 . 5  4 . 4  5 1 . 0  .981 2 . 3 2 4  8 0 . 3  159 .7  -39 .7  102 .10  1 .304  
5- 100 I- 316.1 . I78  70 .4  79 .8  9 . 3  .920 8 9 . 3  .159 .E59 176.3  375.0 .722 ,996 9 2 . 0  1 . 2 6 3  -10 .5  - 6 9 . 6  296 .5  .e45  
I- S18.L I- 490 .e45 319.7 - 1 7 . 2  - 3 . 0  1.403 8 7 . 9  ,427 1.263 7 . 0  152 .8  -7240 1.803A 1 0 1 . 5  ,640  3.4 - 6 . 7  22O.i . e 4 0  
5- 490 5- 800 .172 1 8 7 . 2  . 9  1 . 1  ,584 8 4 . 0  ,442 1 ,163  172 .3  456 .4  .648 1.677 114 .8  1.084 1 . 6  2 6 . 9  79 .8  .482 
13 .27  8 .03 4 . 3 9  5 .24  8 . 6 3  3 . 6 3  17 .66  2/1 /2  3 3 . 9  5 . 6  1 4 . 3  1 .001  2 .190  80 .7  151 .9  -44 .7  88.5L 1 .191 
. -_ HARS ARRIVAL OATE = 2450500 ( 2 0  FEE 19971 
S- 70 5- 315.6  .242 18.2 3 2 . 9  3.2 .952 77 .0  ,248 ,887 128 .5  413 .9  a666 1 .107  99 .9  1.277 - 2 . 9  260 .5  . e 4 3  
I- 315.6  5- 500 .243 320.8 - 2 3 . 5  -1 .0  1.396 88.6 .413 1 .236  4 . 0  1 5 8 . 2  .7250 1 3 4 7 A  1 0 4 . 0  ,628 4 . 5  - 2 . 8  2 1 9 . 9  . 2 l S  
9- S O 0  5- 710 .267 9 6 . 0  1 . 8  - 8 . 7  .709 1 1 0 . 3  .380 1.427 225 .6  4 1 5 . 5  ,885 1.9700 104.5 1 .138  9 . 7  32.4 317 .0  .36S 
1S.90 11-25 S .34  4 .65  8.U4 5 .91  13.49 2/112 4 0 . 1  34 .4  61.7 1 . 0 1 9  1 . 9 5 1  25 .4  2 0 4 . 9  1 9 . 8  140.30 .968 
5- 80  I- 32S.7 . e42  88 .8  3 3 . 0  2 . 8  ,948 76.8 , 2 5 5  ,879  1 3 0 . 0  418 .2  .65S 1.104 100.8 1.275 - 1 . 2  - 5 . 7  2 7 0 . 4  . 2 6 O  
5- 3 2 3 . I  I- 500 .260 311.9 - 1 5 . 0  -2 .8  1.397 8 S . O  ~ 4 1 9  1 .232  17.1 158 .3  . I150  1.748A 1 0 4 . 2  e625 3.0 - 6 . 5  218.5 .216 
5- 100 5 -  720 .227 9 9 . 3  1 2 . 5  - 3 . 9  .692 108.5 .372 1.381 220 .1  419 .7  -867 1.8950 105.1  1.129 4 . 9  2 2 . 9  1 2 . 3  ,2138 
14.92  10 .21  S . 3 5  4.61  8 . 0 4  4 . 9 2  14 .94  2 / 1 / 2  39.6  22.3 4 1 . 8  -888 2.805 1 7 . 0  203 .4  1 2 . 8  129.20 1.603 
5- 90 5- 350.9  , 418  8 2 . 3  24 .9  - . 8  ,938  6 5 . 7  . I 3 0  ,866 131 .1  412.8 a494 1 .238  113.7  1 . 2 7 3  - 2 . 7  -S.l 2 9 9 . 0  , 3 2 1  
9- S S O . 9  5- 500 ,121 3 0 8 . 2  - 4 . 3  - 1 . 7  1 .379  6 8 . 6  3 0 1  1.143 68 .0  165 .6  . S l O O  1.716A 103.6  ~ 5 7 3  1 . 1  - 7 . 8  204 .9  .239 
I- I O 0  5-  730 - 2 0 3  104.8  16 .4  - 2 . 1  ,676 106 .6  ,367 1.341 214.4 423.9 ,849  1 .8320 105.8 1.121 3 .4  2 0 . 8  21.6  .338 
18.29 13.17 8 . 8 4  5 .11  6 .50  4 . 3 4  14 .96  2 l l / 2  11.1 1 7 . 0  1 3 . 2  a221 8.870 9 . 3  210 .9  - 7 . 1  9 4 . 1 0 ' 1 . 6 9 0  
5- 150 5- 292.1  .270 8 5 . 9  - 4 0 . 4  -11 .2  .922 8 8 . 3  ,160 . E 5 8  170.8 3 3 8 . 0  ,721A -995 8 7 . 0  1 .259  15 .6  7 7 . 4  349.7 .345 
9- 292.5  5- S O 0  .345 339.5 38 .9  9 .1  1.387 9 8 . 2  .419 1 ,209  332.0 523.1 ,703  1 . 7 1 5 A  101.1  -613 - 8 . 0  -33.0 19R.3 - 2 1 3  
5- 500 9- 790 a144 172.1 7.1 .6 .596 9 0 . 6  .*IO 1.180 180.8  1 5 0 . 4  .697 1.6630 1 1 2 . 3  1 .088  1 . 7  26 .4  71.7 * & Z E  0 
13.47  8 . 8 5  5 . 8 2  4 .62  8 . 0 1  3 . 0 3  16 .76  1 /2 /2  51 .0  4 . 2  3 8 . 8  . S O 4  3 . 0 1 0  9 2 . 7  351.6 7 . 1  124 .90  1.014 
'J- 150 5-  311.4 . I 9 6  71.4 8 2 . 2  10.5 .924 8 8 . 1  .157 .E60 169.9  367 .9  .725 .995 9 1 . 1  1 , 2 6 2  -11 .1  -73 .1  299 .2  a 2 5 3  
9- 5 1 1 . 4  5- S O 0  e 2 5 3  325.9 - 3 0 . 6  - 5 . 3  1.395 9 0 . 7  .412 1.235 317.7 518 .6  ,726 1.744A 103.7  .627 5 . 9  1 . 4  220 .4  e219 
9- $00 5- 790 ~ 1 4 4  172.1 7 .1  .8 .596 90 .6  .410 1 .180  180 .0  4 5 0 . 4  .E97 1.6630 112.3  1.088 1 . 7  28.4 7 1 . 7  ,422  
1 1 . 3 8  7.67 4 . 6 4  4 .71  6 .10  3 .03  16.76 2 / 1 1 2  4 2 . 3  4 . 2  4 4 . 7  .941 2 .628  80 .8  158.2 -36 .0  102.00 1.531 
s- 160 5- 311.2 . i r 7  70.7 79.7 9 . 3  ,920 89 .3  . i s 9  . a s 9  176 .3  375.1 . l e 2  .996 9 2 . 1  1 .263  -10 .4  -69 .4  298 .5  , 2 4 4  
12.44  7.80 4.30 4.64 8.03 3 .42  17.43 21112 39.9 5 , ~  50.8 1.010 2.332 81.1  1 4 9 . 5  -43.4 8 8 . s ~  1 . 3 4 3  
5- 318.2 6- 500 .244 517.7 -20 .5  - 3 . 5  1 .396  8 7 . 6  .415 1.236 8 . 1  158.2 . I 2 3 0  1.748A 104.1 .627 3 . 9  - 4 . 2  219 .5  - 2 1 6  
5- $00 5- 800 ,162  185.1 2 . 1  1 . 1  . $ E 5  86.7 .434 1.163 175.7 455 .4  .658 1 .667  1 1 4 . 3  1 .083  1 . 7  26 .6  60.3 - 4 5 2  
MARS ARRIVAL DATE = 9450310 [ 2 MAR 19971 - - - -  - 
5- 7 0  1- 316 .1  e244 S8.3 32.7  3.2 -952  7 6 . 9  .251 .E86 128.4 414 .7  .664 1 .109  100.1 1 .277  - .6  - 2 . 9  280.8 a247 
8- 318.1 5- 510  ,247 318 .8  -27 .7  - 4 . 7  1.392 88.4 .404 1.217 5 . 5  163 .3  .72SO 1.708A 100.6 .619 5 . 1  1 . 1  219 .1  ,198  
5- 5 2 0  5- 710 e331 9 9 . 8  - 9 . 1  -15.5 .725 112 .7  .404 1 .473  230 .3  415 .9  . E 7 7  2.0680 1 0 5 . 3  1 .146  16.5 42 .1  344 .2  .*SI 
17.19 12.97 1 .38  4 . 2 2  7.61 7.S9 17.41 2/1/2 4 7 . 3  4 5 . 2  6 0 . 5  .988 1.984 3 0 . 6  206.0 24.3  136 .40  :972 
5- 80 8- 3 2 3 . 5  .241 
8- 3 2 3 . s  5- 510 .259 
5- 5 1 0  5- 720 .254 
1S.08 
I- 90 J- 349.7 ,400 
5- 349.1  I- 5 1 0  ,497 
I- 910 9- 730 .226 
17 .89  
68.8 3 3 . 0  2 . 8  .948 
310.9 -17 .4  -3.2 1.392 
100.9  10 .7  - 4 . 9  .IO6 
10.91 1 . 3 3  4 .16  7.56 
8 2 . 4  25.3 -1.0 .938 
307.7 -4 .8  -1.8 1.376 
101.7  1 6 . 0  - 2 . S  .688 
13.30 8.43 4.56  ? . 9 ?  
76 .9  .254 ,880 130.0 417 .9  .656 1 .103  100 .8  1.275 - 1 . 2  - 5 . 8  2 7 0 . 3  a259 
8 4 . 9  .410 1 .212  17.5 163 .4  .7150 1.709A 1 0 0 . 9  .616 3.4 - 3 . 9  2 1 7 . 3  .396  
110 .9  a392 1 .416  224.7 420.0 .E61 1.9700 105.8  1 .156  8.1 2 5 . 2  1 0 . 6  ~ 5 5 8  
1.58 15.37 2/1/2 4 8 . 2  24 .0  4 1 . 4  -697 2 .832  2 0 . 7  203 .8  16 .4  129 .10  1 .644  
6 6 . 8  . 4 l 3  -866  130.7 4 5 0 . 5  .SO9 t . 2 2 3  112.5 1 .273  -C.6 - 6 . 2  294 .1  -497  
6 9 . 8  .486 1.135 65.5 169.5 .5830 1.687A 9 9 . 7  .$69 1 . 2  - 6 . 8  203.Z a213 
109.0  -383 1.367 219 .0  424 .1  .E43 1.8910 106.5  1 .128  5 . 0  21 .5  2 1 . 3  .312  
4 . 8 7  11.26 2/1 /2  S7.5 17.4 13.5 .243 8 . 4 8 s  8.0  P10.4 - 5 . 1  95.60  1.819 
8- 110 I- 309.C .400 357.9 86.1 2 3 . 4  .924 88.4 .156 .E61 171.3 360.0 .727A .99I 9 0 . 0  8 .262  -93.1 -88.1 153.0 -906  
9- 3OS.L 6- ¶10 -506 340.8  -13.4 -20.3 1.389 93 .0  .403 1.PLZ 349.6 524.5 .?21  1.7OlA 100.0 -617  91.1 31.9 L23.1 -501 
5- 310 5- 790 .143  166 .3  8 . 8  .6 .199 9 3 . 1  -407  1.183 184 .6  449 .8  .TO1 1.6640 l l P . 1  1.089 1.6  16.3 72.0 e410 
18 .42  11 .41  8 . 4 5  6 .0S 10.32 3.0P 16.66  2/1/2 85.8 4 . 0  1 8 . 4  ,234 6 .248  9 0 . 2  340.1 - 1 1 . 0  118.SD 1.L3O 
6- 509.8 B- 5 1 0  327.Y - 4 6 . 0  - 9 . U  '1.390 91.3 .4U3 1 .015  3S5.4 523.8 .?OB 11.7051 100.4  -618  9.0 11.0 291.C . e17  
8- 110 (I- 700 .¶13 ¶O$.J ti.8 .8 .999 93.1 .407 1 .181  184.6 449.8 ,701 1.6640 l i L . 1  1.009 1 . 0  2 6 . 3  72 .0  .41B 
92.87  6 - 2 1  S . 1 9  4 . 6 6  6.04 3 . 0 2  16.66 2 / l / L  53.1 4 .0  33.1 -600  3 .811  83.0 L38.4 -15.0 108.40 S.7OO 
I- 130 5- S O U . ~  .em 13.0 8 4 . 9  22.9 .924 80.9  . i se  .sei  170.4 J B I . ~  .790 .e95 90 .7  1 .262  -15 .3  -m.z  t o s . 1  . m I  
303 
MISSION DURATION = 6 4 0  C A Y S  
MARS ARRIVAL DATE Z 2 4 5 0 5 1 0  
ITOPOVER T I M E  = 0 D A Y S  1997 OUTBOUND SYlNG8Y 
L r u N E n S V H C B I ( I P E E 0 1 -  R A 1  - D i C c l i ? - V - l ' - P S I ~ ~ - E C C E N - S M A  .THETI THET2PERlM -APHEL I 2 
SUNGBY ARRIVE SPEED3 R A 3  OECL3 I 3 V 3 PSI 3 LCCEN SUA THE13 THE14 P E R I H  APHEL P S I  4 V 4 I 4 
DEPART RETURN 8PEED5 R A 5  DECLS I 5 V 5 P S I  5 ECCEN SUA W E T 5  THE16 PERIH APHEL P S I  6 V 6 I 6 
PROP AERO DVL OVA EVA /VD- EVR TYPE-~UN-A-SUN R L A P P A - z A  __ E -'_NC --RAP 
5- 160 5- 318.0 -179 70.2 79.9 9.4 .920 89.3 .159 .e59 176.3 374.9 .722 ,996 92.0 1.263 -10.5 
5- 318.0 5- 510 ,246 316.5 -24.4 -4 .2  1.392 87.5 -405  1.216 8 .6  163.2 ,7230 1.709A 100.8 -618  4 . 5  
5- 5 1 0  5- 800 e156 182.2 3 . 5  1.1 .587 89.4 .428 1.163 179.2 454.6 .666 1.661 113.8 1.084 1 .6  
11.87 7.88 4 .40  4.19 7.58 3.28 17.25 2 / 1 / 2  46.7 4.9 46.8 ,994 2.516 81.4 148.1 
-- - .- __ MAR8 ARRlVAL DATE = 2450520 (12  WAR 19971 -- . 
P S 1  2 -  V 2 
2 MAR 1987 
OECL2 R A 2  SPEECZ 
DECL4 R A 4  SPEED4 
DECL6 RA6 OPEEOO 
DECLP ETA PERIC 
- 6 9 . 1  
- . 7  
2 6 . 8  
-41 .3  
296.4 , 2 4 6  
218.6 ,197 
80.8 . 4 4 4  
85.6L 1.508 
5- 80 5- 323.7 ,242 68.8 33.0 2.8 .948 76.8 .255 .879 130.0 418.3 ,655 1.104 100.8 1.275 -1.2 - 5 . 1  270.4 ,261  
5: 323.7 5- $20 .e61 310.0 - 1 9 . 9  -3 .7 1.388 84.8 ,404 1.19e 18.2 168.2 ,7140 t.681A 9 7 . 8  - 6 1 0  3.8 - . 9  2 1 5 . 5  . l e 0  
5- 520 5- 720 -286 102.9 7.3 -6 .9  .723 113-4 -415 1.460 229.3 420.2 .854 2.0670 1 0 6 . 6  1.146 8 . 1  29.0 1.9 .388 
15.57 11.77 5 .35  3.80 7.20 8.41 16.00 2/1/2 53.4 27.2 41 .0  .E86 2.855 24.7 204.7 20.2 lZS.60 1 . 6 4 3  
5- 90 5- 348.4 -382 82.4 25 .8  -1.1 .939 67.9 .396 .E66 130.5 448.1 .523 1.209 111.3 1.273 - 2 . 5  - 6 . 3  295.2 ' e 4 1 3  
5- 348.4 5- 520 ~ 4 7 3  307.3 -5.4 -2.0 1.375 71.0 .473 1.132 62.6 173.0 .5960 1.668A 9 6 . 2  A 6 9  1.3 - 5 . 2  201.4 ,196 
5- 520  5- 730 ,251 107.2 15 .2  -3.0 ,703 111.4 ,403 1.401 223.6 424.3 .E37 1.9650 107.2 1.136 4 . 3  22.4 20.7 ,370 
17.71 13 .53  8.04 4.18 7 . 1 7  5.50 15.62 2/1/2 6 4 . 1  18.0 14.1 ,268 8 . 1 5 7  6.8 209.9 - 3 . 4  91.SO 1 .921  
5- 160 5- 299.1 ~ 2 8 5  84.7 -41.4 -16.2 .921 89.8 ,157 .e60 178.8 346.6 .725A .995 8 8 . 2  1.260 16.0 81.1 344.5 e351 
5- 299.1 5- 520 .3S I  339.0 51 .2  11.4 1.384 96.4 -401  1.194 340.9 530.2 .716 1.673A 96.4 ,609 - 1 0 . 7  -40.8 190.3 208 
5- 520 5- 800 -152 178.8 5 . 1  1.1 .591 92 .1  ,424 1.165 182.9 453.9 ,672 1.6580 113.5 1.084 1 . 5  26.6 61.1 1439 * 
13.74 9.30 6 . 1 0  4.44 7.83 3.21 17.13 1/2/2 63.5 4 .6  30.0 .488 3.863 91.1 337.8 6 .2  120.20 1.396 
5- 160 5- 301.9 -424 8 6 . 1  -43.0 -24.9 .921 89.7 ,157 .861 178.4 350.3 .726A .995 88 .7  1 .261  24 .5  88.4 82.6 ~ 9 2 4  
I- 501.9 5- 520 -524  349.4 72.9 21.3 1.385 94.4 ,399 1.197 344.5 529.6 .720 1.875A 9 6 . 8  - 6 1 0  -20 .8  - 5 1 . 5  176.7 .e92  
5- S 2 0  5- 800 . I 5 2  178.8 5 . 1  1.1 ,591 92 .1  .424 1.165 182.9 453.9 .672 1.6580 113.5 1.084 1 . S  26.6 81 .1  .439 
18.74 1 0 . 1 7  8.97 6 . 5 7  9.94 3.21 17.13 1 /2 /2  7 0 . 7  4 .6  1 7 . 1  .219 6.505 93.5 338.5 9 . 7  118.80 1.204 
S- 160 5- 317.6 .185 68.2 80 .7  9 .8  .920 89.3 ,159 .a59 176.4 374.4 .722 .996 9 2 . 0  1.263 -10.9 - 7 0 . 8  296.0 .e53 
5- 317.6 5- 520 .e53 316.2 -30 .7  -5 .3  1.388 87.7 3 9 8  1.202 8 . 2  168.0 .1230 1.68lA 9 7 . 7  -613  5.6 4.7 217.7 . le4 
5- 520 5- 800 . I 5 2  178.8 5 .1  1.1 ,591 92.1 ,424 1.165 182.9 413.9 .672 1.6580 113.9 1.084 1.5 26.6 81.1 ,439 
11.59 7.69 4.48 3.90 7.30 3.21 17.13 2/1/2 5 4 . 1  4 . 8  41.7 .939 2.811 8 1 . 6  147.8 -37.7 85.7L 1.700 
. -- . - MARS ARRIVAL DATE : 2450530 (22  MAR 1997) --___-____ 
5- 00 5- 324.3 ,245 69.0 32.8 2 . 8  ,947 76.6 .258 ,879 129.9 419.1 ,652 1.106 101.1 1.275 -1.2 - 5 . T  270.8 .e65 
5- 324.3 5- 530  ,265 309.4 -22.6 -4 .2 1 .386  84.6 .399 1.187 19.2 172.6 .7130 1.66lA 94 .8  .607 4 . 2  2 . 6  213.4 ~ 1 6 9  
5- 530  5- 720 .335 105 .5  -.3 -11 .5  .744 115.9 ,443 1.520 233.9 420.5 .846 2.1940 107.6 1.158 12.7 3 6 . 6  - 5  .440 
16.66 13.10 5 .40  3.55 6 . 9 6  7.71 17.30 2/1/2 61.2 34.9 40.8 .e57 2 . 8 6 6  28.9 2 0 6 . 2  24.1 121.80 1.S99 
5- 90 5- 348.9 ,363 82.3 26 .3  -1.3 .939 6 9 . 1  .379 .a67 130.3 445.6 .539 1.195 110 .1  1.273 -2.4. -6 .4 292.1 ,449 
5- 346.9 5- 530 -449  301.1 -6 .2  -2 .1  1.375 72.2 .461 1.133 59.2 176.4 .6110 1 .653A 9 3 . 0  .573 1.4 -3.1 199.6 . l e 3  
5- S30 J- 730 .E79 108.9 13.9 -3 .7  . I 2 0  113.9 .426 1.445 228.1 424.4 .830 2.0600 108.0 1 .145  5 . 1  2 3 . 9  19 .9  .392 
17.75 13.87 1.65 3.88 7.28 6.23 16.08 2 / 1 / 2  70.8 19.1 14.9 ,298 7.715 6.4 P09.5 - . 6  99.30 2 . 0 0 4  
9- 160 5- 291.2 .234 83 .9  -36.9 -13.0 ,920 89.8 .158 .e59 179.0 343.7 .724A -995 8 7 . 8  1.260 12.8 71.3 338.2 .288 
5- 297.2 5- 530 .288 337.4 32.8 6 .5  1.381 96.2 .398 1.185 338.2 535 .0  .713 1.656A 9 3 . 3  .606 - 5 . 8  - 2 9 . 3  193.8 .168 
S- 530 5- 800 . I 5 3  174.9 6 . 9  1.1 .596 94.8 .422 1.168 186.7 453.2 .676 1.6600 1 1 3 . 3  1.085 1 . 4  26.5 81.5 . A 3 6  
11.97 8 .42  5 .21  3 .55  6 .95  3.21 17.06 1 /2 /2  67.3 4 . 2  42.5 -724 2.759 90 .2  337.3 6 .6  118.70 1 . 2 7 3  
I- 160 5- 316.2 ~ 2 0 9  59.5 83.0 11.4 .920 89.4 .158 ,859 176.9 372.6 .723 ,996 91.7 1.263 -12 .4  -74.6 2 9 4 . 2  . e e l  
S- 316.C 5- 530 .281 317.3 -43 .3  -8 .0  1.386 88.3 -393  1.193 6 . 1  172.5 ,7250 1.66lA 9 4 . 8  .611 8.2 14 .5  211 .8  . I 8 6  
5- 530 5- 600 0 .153  174.9 6.9 1.1 596 94 .8  422 1.168 186.7 453.2 .676 1.6600 113.3 1.08s 1.4 26 .J  8 1 . 5  .e36 
11 .96  8.03 4 . 8 2  3.93 i . 3 3  3 .21  l i . 0 6  2/11?, 6 4 . 1  4 . 2  32.9 .759 3.531 82.0  1 4 9 . 1  - 2 9 . 3  88.6L 1.920 
-_- MARS ARRIVAL DATE a 2450540 ( 1 APR 19971 
I- 90 5- 345 .2  , 3 4 4  82 .2  26.9 -1.4 .939 70.3 ,360 .e67 130.2 442.T , 5 5 5  1.180 108 .9  1.273 -2.3 -6 .5  290.8 .423  
5- 345.L 5- 5 4 0  .423'307.0 -1.3 -2.3 1,378 73.6 ,449 1 .136  5 5 . 2  179.7 .626D 1.647A 90.3 ,579 1.8 -2.0 198.0 .173 
5- 5 4 0  5- 730 .312 110.9 1 1 . 5  - 5 . 1  ,741 116.4 .453 1.502 232.7 424.5 ,822 2.1830 108.9 l . l S 7  8.S 26.5  18.3 .419 
18.00 14.35 7.25 3.66 7.08 7.10 16.69 2/1/2 77.3 21.1 1 6 . 1  ,336 7.156 7.5 L09.2 2.7 lOl.?D 1 . 0 6 9  
5- 160 5- 298.6 .E23 83.7 -38 .1  -12.3 .920 89.8 .158 ,859 179.0 342.9 ,723A .99S 8 7 . 1  1.280 12.1 73.8 331.5 .276 
$-  296.6 5- 5 4 0  .216 337.7 26 .2  5 . 1  1.380 96.5 .397 1.179 337.0 539.1 .711 1.647A 90 .6  .606 - 4 . 4  - 2 4 . 3  191.9 . l S 6  
I- 5 4 0  5- 000 .157 171.0 8.1 1.1 ,602 97.6 .422 1.113 190.6 452.7 ,678 1.8670 113.3 1.087 1 . 4  26.3 81.8 , 4 3 5  
11.63 8 .34  5.04 3.28 6.69 3.30 17.04 1 / 2 / 2  74.8 3 .9  47 .6  ,791 2 . 4 7 8  69 .9  1 5 7 . 8  4 0 . 0  110.00 1.168 
______ MARS ARRIVAL DATE 5 24505SO (11 APR 19971' 
5- 80 S- 328.3 .Z55 69.5 3 2 . 1  2 .7  ,947 76.0 .268 ,879 129.6 421.9 ,643 1.114 101.8 1.275 -1.2 - 5 . 4  272.1 .e80 
5- 326.3 5- 5 5 0  ,280 308.8 -27 .9  - 5 . 5  1.383 83.9 .396 1.175 21.6 180.8 .710D 1.640 89.4 ,607 5 . 3  10.1 208 .5  , 1 5 9  
I- 1 5 0  5- 720 , 502  136.5 57.3 26.9 ,797 120.9 . 5 1 5  1 .711 243.1 420.2 .a31  2.5920 109 .6  1.189 - 2 5 . 6  -41 .8  29 .7  .638 
21.25 11.90 5 . 5 8  3.35 6.15 12.34 21.98 2 /1 /1  7 7 . 5  49.4 41.3 ~ 7 6 5  2.838 37.5 210.8 3P.9 125.70 1.407 
5- 90 5- 343 .3  - 3 2 5  82 .0  27 .6  1.6 .940 71.5 ,342 .e68 130.1 439.6 .571 1.165 107.6 1.273 -2.2 - 6 . 7  289 .4  .396 
9- 343.3 5- 5 5 0  3 9 6  307 .1  - 8 . 8  -2.S 1.377 75.1 ,438 1.141 50 .8  182.8 .641D 1.642 87.8 ,586 1.9 - . I  196.0 . l o6  
¶ -  5 5 0  5- 130 .355 112.9 6 .5  -8 .2  ,767 119.0 .486 1 .581  237 .1  424.5 ,813 2.3490 109.9 1.171 9 .7  31.8 14.4 .463 
18.61 11.10 6 . 8 5  3 . 5 0  8 . 9 1  8 . 2 5  17.68 2 /1 /2  83.7 26.0 17.7 .383 6.510 10.4 209 .1  6 . S  104.6D C . 1 0 8  
5- 160 5- 296.4 ,219 83 .6  
I- 296.4 5- 550 ,271 338.4 
11.62 8 .46  
5- e g o  5- BOO . i o 5  107.4 
__ - ___.___ - - - .- 
3- 80  5- 327.5 ,262 69.7 
5- 327.5 5- 160 .291 308 .6  
S- 560 5- 720 .438 118.9 
19.00 16.22 
-37.8 
22 .1  
9 .9  





-12.0 .920 89.8 .158 -859  179.0 342.6 .723A .995 8 7 . 8  1.260 11 .9  73.2 337.3 
4 . 3  1.379 96.7 .396 1.176 336.1 543.0 .710 1.642 8 8 . 0  .608 -3 .7  -20.S 189.2 
1.1 .610 100.3 ~ 4 2 4  1.179 194.6 4 5 2 . 3  ,680 1.6790 113.3 1.089 1.3 2 6 . 1  0 2 . 1  
3.16 6.57 3 .48  17.08 11212 82.6 3 . 6  S1.1 e818 2 . 3 1 9  89 .6  150.9 42.3 117.90 
- M A R S  ARRIVAL DATE 2450560 (21  APR 1997) 
2.7 .947 75.6 .275 -878 129.4 423.8 .637 1.119 102.4 1.275 - 1 . 2  - 5 . 3  273.0 
-6 .2  1.382 83.6 .396 1.172 22.9 184.6 .IO80 1.636 87.0 .610 5.9 1 3 . 6  206 .3  
10.4 .a32 123.5 .562 1.874 247.5 4 2 0 . 3  .e20 2.9270 110.9 1.210 - 9 . 0  - 1 1 . 7  26 .0  
3.38 8.78 1 0 . 5 5  1 8 . 0  Z / l / l  8S.2 2 5 . 4  41.9 ,709 2.794 41.7 L13.6 3 5 . 6  124.70 








5-  90 5- 341.3 .306 81.7 28.3 1 .7  ,940 72.6 ,324 .E69 130.2 436.4 ,587 1.151 106.3 1.273 - 2 . 1  -6 .9  267.8 -511  
5- 34l.S 5- 160 -371  307.4 -10.9 -3 .0  1,370 76.6 .428 1.148 46.0 185.8 .656D 1.639 85 .7  .595 L.3 2 .2  196 .0  e162 
5- 560 5- 730 ,458 116.8 -10.5 -20.7 ,796 121.6 , 5 2 5  1.690 241.6 424.5 .e03 2.5770 111.1 1.188 22 .2  45.8 314.5 *61i? 
L1.01 17.59 6.49 3.41 8 .82  11.10 21.31 2/1/2 89 .9  43 .3  19.8 .438 5.813 14.9 L09.4 11.6 107.90 L. lO7 
I- 100 5- 3ss . i  -444 92.4 22.5 -.I . w e  83.9 .459 .as8 132.7 4 5 7 . 1  ,464 1.252 i i 5 . a  1.270 -3.8 -7 .6  305.7 
5- 359.1 5- 560 - 5 6 8  316.4 - 4 . 6  -2 .1  1.365 66.0 .511 1.091 76.8 187.7 .5330 1.648 82.1 . S I 5  -8 - a 2  185.3 a 2 0 6  
5- 100 5- 740 ,344  119.6 14.2 -3.5 .764 119.5 ,493 1.557 23S.6 428.3 ,789 2.5250 111.2 1.169 5 . 1  2 4 . 1  28.4 - 4 5 7  
21.80 17.40 9.44 4 .40  7.79 7.96 17.55 2 / l / 2  98.7 18.1 11.1 . I 8 7  10.360 17.1 L19.3 -15.9 89.5L 1.755 
5- 160 9- 296.3 e218 83.6 -37.7 -12.0 .920 89.8 .158 .e59 179.0 342.5 .723A .995 8 7 . 6  1.260 11.6 73.0 3S7.2 .e70 
5- 296.3 I- 560 .270 339.4 19.2 3.7 1.378 97.0 .397 1.174 335.2 546.7 .709 1.640 8 5 . 8  .611 - 3 . 2  -17.3 188.7 . I 4 8  
5- 560 5- 800 -177 164.4 11.0 1.1 ,620 103.1 .428 1.189 198.8 411.9 ,679 1.8980 113.5 1.092 1.2 25.9 82.3 e441 
11.84 8 .71  4.96 3.13 6.53 3.75 17.17 1 /2 /2  90.5 3 . 3  53.9 .a26 L.206 89.3 160.4 43.9 118.10 a996 
_. - -- - . . . MARS ARRIVAL DATE = 2450570 ( 1 MAY 19971 
5- 80 5- 329.0 a270 70.1 31.2 2.8 ,946 75.1 .e83 ,878 129.2 426.0 .629 1.126 103.0 1.275 -1.3 - 5 . 2  214.1 .So4 
9- 329.0 8-  570 ,104 308.8 -33.4 - 7 . 0  1.382 83.2 .397 1.171 24.2 188.L .IO60 1.635 8 4 . 7  . d l 4  6 .6  16.8 204.4 9165 
5- 1 7 0  5- 720 .414 119.2 30.9 8.4 .E73 126 .1  .619 2.197 2S1.8 420.1 ,809 3.4450 11L.3 1.230 -4 .9  - t . O  23.5 - 5 1 5  
eo.es 17.59 5.83 5.48 8.88 1i.50 18.93 2/1/1 9 2 . 3  19.4 4 2 . 9  .os0 g . 7 ~ 5  45.9 1 i r . e  39.0 ics.80 i.110 
MAR8 ARRlVAL DATE = 2410180 (11 MAY 1997) -- 
-3- 90 5- 338.L . 2 B 2  81.1 P9.4 1.9 .941 74.1 .301 ,870 130.5 431.8 .608 1.131 1 0 4 . T  1.273 -L.O -T.L 28S.4 .3St 
5- SS8.C 5- 580 ~ 3 5 7  309.2 - 1 7 . 8  -4.3 1.381 79.1 ,415 1.159 38.0 191.9 .(I780 1.640 81.8 -613  3.6 7.9 195.4 el84 
I- S O 0  5- 730 -487  12T.4 33.3 9.3 .8T3 126.8 .626 2.098 2SO.3 425.0 .784 3.4120 113.0 1.L36 -7 .7  -4.3 31.5 - 5 S O  
91.41 17.06 6.05 3.45 6.85 11.99 19.77 W l / l  101.8 90.6 L5.S .520 4.534 L7.6 L1L.8 L4.0 114.10 l . 8 7 1  
304 
1997 OUT8OUND 3WINtBY W135ION DURATION : 660 D A I S  
WAR3 ARRIVAL DATE C 2430460  
LAUNCH 3WWGBY 8PEEOl- R A l ~ - O E C i l ~ Y ' ? - P b ( - ~ ~ ~ C ~ H - ~ b M A ' - T H E T l  THE12 PERIH APHEL P S I  2 V 2 I 2 OECLP R A P  SPEED2 
8WNGBY ARRIVE SPEED3 RA3 OECLS I 3 V 3 PSI 3 ECCEN SHA THE13 THE74 PERIH APHEL PSI 4 V 4 I 4 OECL4 RA4 3PEEC4 
OEPART RETURN SPEEDS R A 5  OECLl I 5 V 5 PS I  5 ECCEN SWA THE15 THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 R A 6  3PEED6 
PROP A E R . D V I  O V A  EVA DVD EKR--LTPF- SUN-A-SUN RI(AJPPA---;A- - NC--"P OECLP ETA PER*C 
5- 60 5- 330.T -261  70.5 3 0 . 6  2.6 .946 74.4 .293 .877 129.1 428.5 .620 1.134 103.6 1.275 -1 .3  - 5 . 0  215.4 ,320 
3- 460 5- 160 -119  143.7 13.9 - .e  .621 90.8 ,360 1.224 181.1 437.9 .784 1.66SO 100.1 1 . 0 9 1  1.9 2 3 . 0  45.7 -358  
16.97 6.59 6.02 0.38 11.74 2.57 15.58 2/1/2 19.6 7 .1  40.5 .S88 2.890 6.7 205.9 2.4 121.10 1.106 
8TOPOVER TIME I 0 DAY3 
t i  J A N  1991 
--__-_. .. __ 
WAR3 ARRIVAL DATE D 2450460 (11 JAN 19971 - 
5- 830.) s- 460 .320 316.0 -6 .7  - i . s  1.439 82.5 .509 1.437 22.5 135.1 ,7050 2 . 1 6 9 ~  119.4 . n e  1.9 -18.0 z i ~ . r  .360 
WAR3 ARRIVAL DATE : 2450470 (21 JAN 1997) -- -- 
5- 80 5- 327.7 e262 69.8 31.7 2.7 .947 75.6 .275 ,878 129.4 424.0 .636 1.120 102.4 1.275 -1.2 -5 .3  273.1 *zgP 
5- 410 9- 760 e122 139.6 15.2 -.2 .622 92.8 .360 1.227 185.1 437.5 .785 1.6690 108.1 1.096 1.9 23.1 45.9 -358 
15.42 6 .51  5.69 7.10 10.47 2.62 15.37 2/1/2 23.7 7.7 4 1 . 8  .704 2.802 8.1 204.7 4.5 125.20 1.269 
5- 3 e r . r  5-  470 .zgz 315.2 -6 .5  -1.8 1.423 83.8 ,415 1.354 19.4 141.3 . i l l 0  1 . 9 9 ~  115.3 .two 2.2 -11.3 219.4 -313  
5- 9 0  ¶-  354.6 ,484 81.0 23.7 e . 3  ,937 61.7 ,490 .86S 132.6 460.3 .441 1.288 117.8 1.273 -3.1 -5.8 297.3 * G o 7  
5- 354.8 5- 470 -607  310.9 - 3 . 2  -1.5 1.400 64.9 .564 1.223 73.8 152.3 . I 3 3 0  1.913A 117.6 -819  - 9  -10.5 208.4 -541  
5- 470 5- 1 I O  . l e 6  154.8 1 1 . 7  .2 .612 9 0 . 0  .377 1.210 179.9 442.4 . I 5 4  1.666 109.6 2.095 1.8 24.4 54.0 e381 
20.92 15.06 10.36 r . 8 6  11.23 2.70 15.88 2 / 1 / 2  33.9 5.7 13.8 *163 8.294 12.0 213.2 -11.1 90.50 1 *$80  - .  WAR8 ARRIVAL DATE : 2450460 (31  JAN 1997) - - 
5- 80 5- 323.0 ,252 6 9 . 3  3 2 . 3  2 .8  ,947 76.2 .264 .679 129.7 421.0 ,646 1.111 101.6 i .275 - 1 . 2  -5.5 2 7 l . 1  ,275 
5- 3 2 s - 0  5- 4 6 0  e275 314.1 -10.5 -2.0 1.412 84.5 -450 1.298 17.0 147.3 .7140 1.882A 111.4 ,656 2.4 -10.1 219.6 ,214 
5- 480 3- 760 ,128 135.9 16.4 - .e .624 95.1 ,362 1.232 189.1 437.1 ,786 1.6780 108.1 1,099 1.9 2 3 . 1  46.1 -359  
14.33 6.24 5 . 5 0  8.09 9.47 2.73 15.39 2 / 1 / 2  28.4 7.9 4 2 . 3  .794 2.773 11.0 203.8 6 .9  121.40 1.400 
5- 90 5- 355.4 .459 82.1 24.2 - .5  .938 63.2 .467 .E65 131.9 457.6 .461 1.269 116.3 1.273 -3.0 -3.9 296.5 *575 
5- 353.4 5- 4 8 0  .S75 309.7 -3.5 -1.6 1.390 6 6 . 3  ,530 1.183 72.1 157.1 ,5460 1.818A 112.6 .598 1.0 -9 .7  207.8 - 2 9 1  
8-  1 8 0  5- 770 . I 2 7  150.6 13 .2  .e .613 92.3 .S I6  1.212 183.8 441.9 .757 1.6680 109.5 1.095 1.0 24.4 54.0 -319 
19.19 12.49 9.77 8.70 10.08 2.71 15.82 Z / l / P  59.2 5.8 13.4 ,182 8.587 11.4 t 1 2 . 3  -10.4 91-70 1 .361  
WAR8 ARRIVAL OAT€ : 2450490 (10 FEB 1997) 
I- 80 5- 324.4 .246 69.0 32.7 2.8 .947 76.6 .258 .E79 129.9 419.E ,652 1.106 101.1 1.275 -1.2 -5.7 270.9 ~ 2 6 6  
5- 324.4 3- 490 -266  312.9 -12.6 -2.4 1.403 84.8 .432 1.259 i 7 . 2  153.0 .7150 1.804A 107.7 ,638 2 .7  -8.6 219.3 - 2 4 0  
3- 490 5- 760 -137  132.7 17 .3  - .2  .628 S I . 4  ,365 1.238 193.2 436.9 .786 1.6900 108.0 1.101 1.9 23.2 46.2 -561 
13.59 0.30 5.40 5.29 0.67 2 . 9 0  15.44 P / 1 / 2  33.6 8.0 4 2 . 0  .e53 L.700 13.8 203.4 9 . 6  128.60 1.924 
5- 90 5- 352.L a437 82.2 24.5 -.I .938 64.5 ,448 .E65 131.4 455.1 ,478 1.e53 114.9 1.278 -2.0 -6 .0  295.0 -147  
5- 552 .2  5- 490 - 5 4 1  308.8 - 3 . 9  -1.7 1.383 87.5 +518 1.158 70.2 161.5 ,5580 1.757A 107.S ,501 1.0 -8.8 208.4 .E63 
5- 490 5- 770 . I 3 2  146.8 14 .6  .2 .616 9 4 . 6  .377 1.216 187.7 441.5 ,758 1.6740 109.4 1.097 1.8 2 4 - 5  54.5 * 5 1 9  
11.00 12.07 9 . 2 0  5.81 9.19 2.79 15.81 2/1/2 4 5 . 0  5.9 123.2 ,201 8 .711  10.5 211.5 -9.L 92.80 1.150 
-. WAR3 ARRlVAL DATE : 2450500 (20  FEB 1997) 
5- 70 5- 315.6 ,242 $8.2 32.9 3.2 -952 77.0 .E48 -887  l28 .S  413.9 .666 1.107 99.9 1.277 - 2 . 8  260.5 ~ 2 4 3  
5- 815 .6  5- 500 -243  320.8 -23.5 -4.0 1.396 88.8 ,413 1.236 4 . 0  158.2 .7250 1. I47A 104.0 -628 4.5 -2.6 219.9 .916 
5- 500 5- 750 ,164 119.7 18.Y - . 6  ,847 102 .2  .366 1.214 203.1 432.4 .a00 1.7400 107.4 1.109 2.2 2 1 . 9  36.2 e354 
13.44 8.79 5 .34  4 - 6 5  8.04 3.45 15.29 2 / 1 / 2  40.5 10.1 6 1 . 7  1.019 1.951 25.4 204.9 29.8 140.80 .PO8 
5- 80 5- 323.1 ,242 68.8 35.0 2 .0  .948 76.0 .e55 ,879 130.0 418.2 .655 1.104 100.0 1.275 -1.2 -1.7 270.4 ,260 
5- 323 .1  8-  500 ,260 311.9 -15 .0  -2.8 1.397 85.0 -419 1 .232  17.1 158.3 .7150 1.748A 104.2 a625 8 . 0  -8.8 L16.5 ~ 2 1 6  
5- 500 5- 180 ~ 1 4 9  130.3 16.0 e633 99.7 ,370 1.240 197.4 438.7 e785 1.7080 106.4 1.105 1.9 L3.2 46.4 * S I 6  
13.15 6.40 5.35 4.65 0.04 3 .13  15.53 2/1/2 39.6 0 . 0  41.0 .E88 2.605 17.0 203.4 12.0 129.20 1.m3 
5- 9 0  5- 850.1) $410  82.3 24.9 -.I .938 65.7 .430 ,866 131.1 452.6 .494 1.238 113.7 1.273 -0.7 -8.1 295.0 .121 
5- 330.9 5- 500 . 5 2 l  306.L - 4 . 3  -1 .7 1.379 68.8 .501 1.143 60.0 165.8 .5700 1.716A 105.6 -573 1.1 -7.8 204.9 -035  
5- 500 5- 770 ,139 143.1 15 .0  .e .820 9 7 . 0  .379 1.222 191.8 441.1 ,759 1.6050 109 .5  1.098 i.8 24;s 5 4 . 1  -381 
-___ WAR8 ARRIVAL DATE = L450510 ( 2 MAR 19973 - 
5- TO 5- 316 , i  a244 56.3 32.7 3.2 e952 76.9 .251 ,868 120.4 414.7 .664 1.109 100.1 1.2T7 - a 6  -2.9 260.0 e041 
I- 316.S 5- 510  .e47 310.0 - 2 7 . 7  -4 .7 1.392 88.4 ,404 1.217 5 . 1  163.3 .72SO 1.708A 100.8 .619 5 . 1  i.1 219.1 -196  
5- 310 5- 750 .I81 119.2 18.9 - .7  ,655 104.1) . I 7 6  1.289 207.5 432.4 .E04 1.7730 107.8 1.113 2.5 22.0 58.2 ,362 
33.43 9 .21  5.38 4 . 2 2  7.61 3.83 15.47 2/1/2 47.3 10.8 60.5 .986 1.904 30.6 206.0 24.5 IJ6 .40  -972 
16.68 i i . r 7  0.84 $. t i   SO* 2.93 i5.w 2 / 1 / 2  5 1 . 1  5.9 13.2 .eo1 8 . 6 ~ 0  9.3 210.9 - 7 . 8  94.10 1.696 
5- 60 5- 323.5 ,241 68 .6  33.0 2.6 .946 76.9 .e54 .680 130.0 417.9 .656 1.103 100.8 1.275 -1 .2  -5.6 270.3 .259 
5- 323.5 5- 110 .E59 310.9 -11.4 -3 .2  1.392 84.9 .410 1.212 17.8 163.4 .715D 1.709A 100.9 ~ 6 1 6  3.4 -3 .9 C17.3 ~ 1 9 6  
12.93 6 .?6 5.35 4.16 7.56 3.43 19.66 2/1/2 46.2 8 .1  41.4 a897 2.832 20.7 bO3.8 16.4 199.10 1.644 
5- 90 3- 349.7 .400 62.4 25.3 -1.0 ,938 68.8 .413 .e66 130.7 450.5 .509 1.223 112.5 1.273 -2.8 - 6 . L  294 .1 .  ~ 4 9 1  
8- 349.7 5- 510 .497 307.7 -4 .6  -1.0 1.376 69.0 .486 1.135 65 .5  169.1 .5830 1.667A 99 .7  e569 1.2 -6.0 203.2 .L is  
11- 510 5- 1 7 0  . I 4 9  140.1 16.6 .e .626 99.4 .38S 1.229 195.9 440.8 .758 1.7000 109.6 1.100 1.8 L4.4 54.0 ,364 
16.15 11.57 8 . 4 3  4.58 7.97 5.14 15.92 2/1/2 57.5 6.0 13.5 .e43 8.485 8 . 0  210.4 -5 .7  95.60 1.019 
5- 110 5- 160 . i 6 3  ie8 .s  10.5 - .z .640 102.1 .370 1.217 eoi.6 436.6 .762 1 . 7 3 2 ~  108.7 1.107 1.9 23.2 46.5 . in 
5- 60 I- 323.7 . r i e  
I- 323.1 5- 520 . 2 6 i  
5- 920 5-  760 . l e0  
12.95 
¶- SO 5- 346.4 e382 
5- 348.4 5- 520 .473 
$- 520 I-. 770 . le2 
15.63 
_I__ 
5- 60 5- 324.3 .e45 
5- 324.8 5- 530 ,265 









i z r . 6  16.7 
-_-.I___ 
69.0 32.0 
309.4 -22 .6  
127.4 18.0 
9.64 5.40 
WAR8 ARRIVAL DATE -i 24S0520 (12 MAR 1997) 
2.6 .948 76.6 . 2 5 S  .e79 130.0 418.3 .655 1.104 100.8 1.275 
-3 .7  1.386 84 .6  .404 1.198 18.2 166.Z .7140 1.681A 97.8 .610 
3.80 7.20 3.80 15.63 2 / 1 / 2  53.4 6.1 41.0 .e66 2 .655  24.7 
-1.1 .939 07.9 ,390 .668 130.5,440.1 .a23 1.209 111.3 1.273 
-2 .0  1.375 71.0 .473 1.132 62.6 173.0 .5960 1.666A 96.2 .569 
- 2  .635 101.9 .389 1.239 200.1 440.8 .7S7 1.7210 109.9 1.103 
4. iO 7 . 5 7  3 .42 16.03 Z / l / t  64.1 6.0 i 4 . l  .e68 0.157 6.8 
-.- UAR3 ARRIVAL DATE t 2410530 (22 MAR 1997) - 
2.8 .947 76.6 .258 .e79 129.9 419.1 .652 1.106 101.1 1.275 
-4.2 1.366 84.6 .399 1.187 19.2 172.6 .7130 1.661A 9 4 . 8  -607 
3.55 6.96 4.24 10.05 2/1/2 61.2 8 .1  40.8 .657 2.668 26.9 
- .e  .e49 i o 4 . 6  .387 i .err 205.9 430.5 ,779 1.7620 209.0 1.110 
-a .es9 107.0 .390 i .288  210.3 436.4 .7r5 i.eo20 109.1 1 . 1 1 5  
-1.2 










2 .0  
L O 6 . 2  
- 5 . 7  270.4 ,281 
- . 9  215.5 *;eo 
kS.1 4 6 . 6  -360  
20.2 i28.60 1.643 
-6 .3  5 2  293.2 01 4 .473 196
24.3 5 5 . 0  .389 
-3.4 97.30 1,921 
.- 
-5 .7  270.6 - 2 6 5  
2.6 213.4 ,169 
2 3 . 1  4 121.00 46 1 1 . m  ,390 
5- 90 5- 346.0 -363 62.5 26.3 -1.3 .939 69.1 .379 .e67 130.5 445.8 .539 1.19s 110.1 1.073 -2.4 -6 .4 292.1 -449  
I- 346.0 5- 530 e449 307.1 - 6 . 2  -2 .1  1.575 72.2 .461 1.133 59.2 176.4 .6110 1.6151 9 3 . 0  .573 1.4 -3 .7  199.6 -163  
5- 930 5- 7 1 0  ~ 1 7 6  136.4 17.8 .2  .642 104.4 .397 1.251 204.3 440.5 . I 5 4  1.7490 110.2 1.107 1 . 7  24.2 85.2 -397  
15.29 11.41 7.65 3.86 7.28 3.77 16.19 2/1/2 70.8 5.9 14.9 .E90 7.715 6.4 209.5 - . O  69.30 L.004 
MAR3 ARRIVAL DATE = 2410140 ( 1 APR 1997) ------I-- - -   I 
5- 80 3- 525.1 .249 69.2 12.5 2.0 .947 76.4 .2ez .e79 129.7 420.3 .648 1.109 101.4 i .271 -1.2 -1.0 w i . 4  .ere  
I- 325rC 5- S 4 0  -272 306.9 -25.2 -4.8 1.384 84.3 .397 1.180 20.3 176.9 .7120 1.640A 92 .1  -606 4 . 7  8.3 211.0 ,162 
5- 540 5- 760 .221 127.7 18.7 - . 2  .673 109.6 ,413 1.311 214.7 436.3 .770 1.6S20 110.1 1.121 2.0 23.0 4 8 . 8  -403  
15.64 10.23 5.46 1 .41  0.81 4.77 16.33 2/1/2 69.4 8.1 40.9 .El5 2.062 33.1 200.1 26.1 126.00 1 .518  
MAR8 ARRIVAL DATE z: 2450550 ( 
5- 80 5- 326.3 -25s 69.5 3Z.l 0 . T  .947 78.0 ,260 .E79 129.8 42 
8- 326.8 5- 550 .280 308.6 -27.9 - 5 . 5  1.383 83.9 .396 1.175 21.8 18 
5- 5 5 0  5- 160 -246  120.6 18.5 -.2 ,886 112.1 .450 1.340 219.1 43 
5- 90 5- 343.8 -325 82.0 117.0 1.0 .940 71.5 ,842 .BOO 130.1 43 
5- 043 .1  0- 050 ,396 307.1 -8.0 -L.6 1.377 75.1 ,438 t . 1 4 1  50.0 10 
5- 510 0- 170 .El9 151.0 18.0 .L .E66 109.5 .4L l  1 .289 212.9 44 
14.29 10.94 5.m 1.35 6.75 5.30 i s . or  r / m  77.5 
i5.00 s i . 5 ~  6.05 8 . m  6.91 4 . 7 ~  i6.88 m/t 03.7 










1 APR 1997) -__ 
.9 -843  1.114 101.6 1.275 -1.2 -5.4 272.1 -260 
1.0 .7100 1.640 8 9 . 4  ,607 5.3 10.1 208.5 -159 
1.1 41.3 .76S E.630 37.5 C l O . 6  31.0 125.70 1.407 
.6 . I 7 1  1.165 107.0 1.173 -2.2 -0.7 L80.4 -396  
'.6 .E410 1 .64 t  07.8 . W O  1.1) - . l  196.6 ,168 
.I 11.7 ~ 1 8 8  S.530 10.4 EO,.¶ 6.9 104.6D 8.106 
'1 r n  inn?) 
.I .TU i.9170 i i 0 . 7  i .129 L.O 22.9 48.. . 4 i a  
1.1 .746 i .8sto ii1.r i . i i a  1.7 t 4 . 0  55.5 ,418 
305 
HISSION DURATION = 680 C A Y S  
M A R S  ARRIVAL C A T E  = 2450560 
2 1  ACR I D 9 1  
STOPOVER TIME .i 0 D A Y S  1991 OUTBOUND SUINGBY 
cAuNCH--SUNG8r-8PEEOl R A l  OECLl I 1 -. V 1 PSI 1 ECCEN SHA THE11  THE12 PERIH 
SUNGDY ARRIVE 8PEED3 R A 3  DECL5 I 3 V 3 PSI 3 ECCEN 3MA THE13 THE14 PERIH 
DEPART RETURN 6PEEDS RAS DECLS I 5 V  5 PS I  ¶ ECCEN SMA THETS THE16 PERIH 
PROP AERO _DVL DVA -_EVA - OVO -EVR -TYPE SUN A SUN R KAPPA 
5- 90 5- 341 .3  ,306 61.7 26.3 1.7 .940 72.6 .324 .669 130.2 436.4 - 5 8 1  
5- 341.8 5- 560 .371 307.4 -10.9 - 3 . 0  1 .378  76.6 .426 1.146 46.0 185.8 .656D 
5- 560 5- 7 7 0  -244 138.2 17.8 . 3  -662 112.1 .438 1.316 217.3 440.0 .740 
15.23 11.82 6.49 1 - 4 1  6.62 5.53 16.99 2/1 /2  89.9 5.6 19.6 
- - ____ 
-. 
APHEL PSI  2 V 2 I 2 OECL2 R A P  5PEECP 
APHEL P S I  4 V 4 I 4 DECL4 RA4 OPEC04 
APHEL PSI  6 V 6 I 6 CECL6 RA6 SPEEC6 
- A  E INC RAP OECLP E T A  P E R K  
1.151 108.3 1.273 -2.1 -6.9 287.8 - 3 1 1  
1.639 8 5 . 7  .595 2.3  2 . 2  196.0 - 1 6 2  
1.692D 111 .0  1 .125  1.7 23.8 15.7 - 4 5 3  
.438 5.813 11.9 209.4 11.8 107.90 2.107 
5- 100 5- 3.J9.1 ,444 92.4 22.5 - . 5  .932 63.9 .459 .816 132.7 457.5 ,464 1.252 115.8 1 .270  - 3 . 8  -7.6 30S.7 a 5 6 6  
5- 319.1 5- 560 ,566 316.4 -4.6 -2.1 1.365 66.0 .511 1.091 16 .6  187.7 .5330 1.646 82.1 . 1 5 5  a6 -.2 1 8 5 . 3  - 2 0 6  
5- 560 5- 780 -217 143.8 16.6 .6 ,660 109.3 ,450 1.266 211.1 443.9 ,722 1.8090 112.2 1.113 1.4 24.6 84.4 , 4 3 2  
18.51 14.11 9.44 4.40 7.79 4.67 16.98 2/1/2 9 8 . 1  4.0 11.1 .187 10.360 17.1 219.3 -15.9 89.sL 1.155 
MARS ARRIVAL DATE 2450570 ( 1 MAY 1997) -- -_I - __ - __ - - 
5- SO 5- 329.0 .270 70.1 31 .2  2.6 .946 75.1 .283 .e76 129.2 426.0 ,629 1.126 103.0 1.271 -1.3 -5.2 274.1 a304 
1- 329.0 5- 570 .304 306.8 -33.4 -7.0 1.382 63.2 3 9 7  1 . 1 7 1  24.2 188.2 . T O 6 0  1.635 84.7 .614 6.6 18.6 204.4 * 1 8 S  
5- 570 5- 760 .306 131.5 17.7 -.3 -729 111.4 ,476 1.429 227.8 435.9 ,749 2.1090 112.5 1.149 2.1 22.6 47.2 ~ 4 5 6  
16.23 12.75 5.63 3.48 8.86 6.92 11.57 2/l/ i? 92.3 8.1 42.9 ,650 2.735 45.9 217.2 39.0 128.60 1.128 
5- 90 5- 339.4 ,291 81.4 29.0 1.9 .941 73.6 ,310 .e69 130.4 433.5 ,600 1.139 105.3 1.273 - 2 . 0  - 7 . 1  286.3 ,349 
5- 339.4 5- 5 7 0  .349 308.1 -14.0 -3.8 1.380 76.0 .420 1.154 41.5 188.9 A690 1.639 83.7 .604 2.9 4.9 195.5 -161 
5- 570 5- 7 7 0  , 212  137 .2  17.5 .3 . T O 2  114.8 .456 1.352 221.6 439.8 . 7 3 3  1.9710 112.6 1.134 1.6 23.6 5 5 . 9  -451 
15.64 12.25 6.20 3.39 6.79 6.05 11.40 2/1/2 95.6 5 . 7  22.5 ,493 5.122 20.9 210.5 1 7 . 7  111.3D Z.032 
5- 100 5- 357.8 .422 92.6 22.9 -.2 ,932 65.3 .439 .E59 132.3 454.9 -482 1.235 114.4 1.270 -3.6 -7.7 304.9 , 5 3 8  
5- 357.8 5- 5 7 0  .538 316.6 - 5 . 1  -2 .2  1.368 6 7 . 5  .498 1.102 72.5 190.3 .553D 1.650 80.1  -569 .9 a3 1 8 5 . 1  .202 
5- 110 5- 760 a242 143.9 16.5 .I .676 112.0 .445 1.291 215.4 443.6 .716 1.6660 112.9 1.120 1 . 3  24.5 64.8 -446 
18.55 14.21 8.93 4.32 7.71 5.27 17.30 2/1/2 103.7 3.6 11.9 ,208 9.641 14.1 219.3 -12.5 91.50 1.798 
MAR3 ARRIVAL DATE = 2450580 (I1 MAY 1997) - ----- __ 
5- SO 5- 330.6 .260 70.4 30.7 2.6 .946 74.4 ,293 .877 129.1 426.4 ,620 1.134 103.8 1.275 -1.3 - 5 . 0  275.3 -319 
5- 330.6 1- 180 .319 309.3 -36.3 -7.9 1.382 82.8 .399 1.170 25.6 191.5 ,1040 1.637 62.1 e620 7.4 19.5 203.1 . f 7 3  
5- 560 5- 760 ,341 1 3 3 . 5  17.1 -.4 .756 120.1 .SO6 1.498 232.2 435.7 -141 2.2550 1 1 3 . 5  1.163 2.2  22.7 47.4 ,483 
17.54 13.89 6.01 3.65 7 . 0 5  1.68 18.16 2/1/2 96.6 8 .2  44.1 .590 2.664 49.9 221.3 42.1 123.00 a981 
5- 90 5- 338.e -282  81.1 29.4 1.9 .941 74.1 .301 .e70 130.5 431.8 .608 1.132 104.7 1 .273  - 2 . 0  - 7 . 2  285 .4  -337 
5-  338.9 5- 580 -337 309.2 -17.8 -4.3 1.381 79.1 .415 1.159 38.0 191.9 .6780 1.640 81.8 .613 3.6 7.9 195.4 .164 
I- 580 5-  770 .304 136.7 1 7 . 1  . 3  .724 111 .5  ,462 1,400 226.0 439.5 ,726 2.0740 113.5 1.145 1.6 23.4 56.1 -412 
16.37 12.92 6.01 3.45 6.85 6.88 17.69 2/1 /2  101.6 5 . 7  2 5 . 5  .5Z9 4.534 27.6 212.8 2 4 . 0  114.1D 1.871 
5- 100 5- 356.3 .399 92.7 23.4 -.O .933 66.7 .416 ,859 131.9 452.2 .SO0 1.218 113.0 1.270 -3.4 -7.6 303.8 - 5 0 8  
5- 356 .8  I- 580  .SO8 316.7 -5.9 -2.3 1.371 69.1 ,485 1.113 68.1 192.9 .5730 1.654 78.4 ~ 5 6 3  1.0 - 8  185.4 -200 
5- 580 5- 160 .210 144.8 16.2 -7 ,695 114.6 ,464 1.324 219.8 443 .4  .710 1.9390 113.6 1.129 1.3 24.3 64.9 -463 
18.67 14.41 8.42 4.27 7.66 5.99 17-69 2/1/2 108.2 3.7 12.9 -233 8.889 11.1 210.2 -6.7 93.60 1.841 
MARS ARRIVAL DATE = 2450590 (21 MAY 1997) -- 
I- 90 I- 3 3 7 . 9  - 2 8 0  81.1 29.5 1.9 .941 74.2 ,300 .e70 130.1 431.4 .609 1.131 104.5 1.273 - 2 . 0  - 7 . 2  285.1 -334 
5- 337.9 5- 590 -334 310.5 -21.9 -5.3 1.362 79.7 .413 1.163 35.9 194.9 .6630 1.644 80.0  -622 4.4 10.8 19S.6 .I70 
5- 590 5- 770 .340 140.5 16.5 .4 . 7 5 1  120.2 .510 1.464 230.4 439.2 .717 2.2110 114.6 1,158 1 . 5  23.2 56.4 ,497 
17.43 13.85 6.01 3.58 6.99 7.84 18.48 2/1/2 106.9 5.7 28.5 .538 4.062 34.3 216.3 30.1 ll6.OD 1.649 
5- 100 5- 354 .6  
1- 354.3 I- 590 
5- 590 5- 760 
.375 92.6 
.476 318.8 




1 5 . 8  
7.89 




1- 90 5- 338.4 
I- 338.4 5- 600 
5- 600 5- 710 
5- 100 5- 352.6 
(I- S ( l t . 6  5- 600 
I- eo0 I- 180 
,284 61.2 
,539 311.9 










24 .7  
-6.5 













T.63 6 . M  
- MAR% ARRI  
,396 .860 131.7 449.1 
.473 1.126 63.2 195.4 
.487 1.369 224.1 443.1 
18.16 9 / 1 l 2  112.4 3.6 
[VAL DATE 5 9450600 (31 M 




AY 19971 - 
.941 74.0 .303 . 870  130.5 432.1 ,607 1.133 
1.383 80.0 .413 1.167 34.9 197.8 66850 1.649 
7.19 8.95 10.10 2/l/i? 111.6 5.8 31.4 .523 
.re2 ie3.o .545 1.154 254.7 438.8 .TOO 2.4010 
.934 69.7 
1.376 72.6 
,745  120.3 
7.61 7.79 
.373 .e60 131.5 445.8 
.460 1.138 57.8 198.0 
.514 1.499 298.4 442.7 





























-3.2 -8.0 302.5 
1.2 1.3 168.1 
1.2 24.0 65.2 
219.). -4.Z 06.50 
-2.0 -7.e 235.5 
oeo.7 3 5 . 5  i i i . r o  
5.4 13.4 196.2 














OTOPOVER TIME a 0 DAY3 1997 OUTBOUND SWINGBY MI3SION DURATION E 720 DAY3 
MARS ARRIVAL DATE = 2430460 
11 JAN 1997  --__ 
LAUNCH 3WNGBY SPEEOI- RAl-bECLl-i”T -i l-PSI-l>CCEN SMA- THETl THE12 PERIH APHEL ‘ b S 1  2-V 2 - I 2 DECLP R A L  3PEECP 
3wNGBY ARRIVE 3PEED3 RA3 OECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  3PEEC4 
DEPART RETURN SPEED5 RA5 DECL5 I 5 V 5 PSI 5 ECCEN SMA THE75 THETI PERIH APHEL P S I  6 V 6 1 AP 6 DECL6 P RA6 ETA WEED6 P RJC
-- - 0 DVL O V A  EVA D V D E V R  ____ TYPE SUN-*-SUN RfiPPA--A - 
- WARS ARRIVAL DATE = 2450460 (11 JAN 1997) -_-______ 
5- 80 5- 330.7 .281 70.5 30.6 2.6 .946 74.4 .293 .e77 129.1 428.5 .E20 1.134 103.0 1 .275  - 1 . 3  - 5 . 0  2 7 5 . 4  ~ 3 2 0  
5- 330.7 5- 460 .320 316.0 -6 ,7  -1 .5  1.439 82.5 .509 1.437 22.5 135.1 .7OSD 2.169A 119.4 .712 1 .9  -12.0 218.7 - 3 6 0  
5- 460 5- 800 .218 188.8 - .4  1.2 .588 75.6 .481 1.168 163.3 460.5 .EO6 1.730 117.4 1.085 2 .1  26.9 7 7 . 6  -509  
19.06 10.70 6.02 6.38 11 .14  4.66 18.76 2/1/2 19.6 7.2 40.5 .566 2.890 6 3  205.9 2.4 121.10 1.108 
MARS ARRIVAL DATE E 2450470 I21 JAN 1991) ~ - -- - - 
5- BO 5- 327.7 .262 69.8 31.7 2.7 .947 75.S .E75 ,878 129.4 424.0 .636 1.120 102.1 1.275 -1.2 -5 .3  273.1 *e92  
5- 327.7 5- 470 ,292 315.2 - 8 . 5  -1.8 1.423 83.8 ,475 1.354 19.4 141.3 . 7 l l D  1.997A 115.3 -680  2.2 -11.3 219.4 -313  
5- 470 5- 800 .ZOO 189.0 - . 3  1.2 .586 78.5 .466 1.165 166.1 4 5 9 . 0  .623 1.708 116.4 1.081 2.0 26.9 76-4 e490 
1 7 . 0 5  9.95 5.69 1.10 10.47 4.26 18.32 2/1/2 23 .7  6 .6  41 .8  .704 2.802 8 . 7  204 .7  4 . 5  125.20 1.269 
5- 80 5- 325.6 .e52 6 9 . 3  32.3 
5- 325.6 5- 480 .275 314.1 -10.5 
S- 480 5- 800 . 1 8 5  188.5 . l  
1 5 . 5 1  9 .42  5 . 5 0  
5- 80 5- 324.4 .246 69.0 32 .7  
5- 324.4 5- 490 .266 312.9 -12.6 
5- 400 5- 800 .172 187.2 .9  
14.32 9.03 5.40 
5- 70 5- 315.6 ,242 58.2 32 .9  
5- 315.6 5- 500 .243 320.8 -23.5 
5- 500  5- 790 . I 4 4  1 7 2 . 1  1.1 
--- MARS ARRIVAL DATE 3 2450480 ( 3 1  JAN 1991) - -  
2.8  .947 76.2 .264 .879 129.7 421.0 .646 1.111 1 0 1 . 6  
-2.0 1.412 84.5 .450  1.298 17.8 147.3 .714D 1.882A 111 .4  
1.1 .585 81.2 - 4 5 3  1.164 169.1 457.6 ,637 1.691 115.5 
6.09 9.47 3.91 17.96 2/1/2 28.4 6 .1  42.3 .794 2 . I 7 3  
__ MARS ARRIVAL DATE = 2450490 (10 FE8 1997) -__ 
2.8 .947 76.6 .258 ,879 129.9 4 1 9 . 2  .652 1.106 101.1 
-2.4 1.403 84.8 .432 1.259 l I . 2  113;O .T i50  1.804A 107.7 
1.1 .584 84 .0  .442 1.163 172.3 456.4 -648  1.677 114.8 
5.2s 0 . 6 1  3.63 17.66 2 / 1 / 2  33.6 5 . 6  42.0 .E53 2.788 
- HARS ARRIVAL DATE 3 2450500 (20 FEB 1997) -- 
1.275 -1.2 
. IS6  2.4 
1.084 1 .9  
11.0 203.8 
- 
- 5 . 5  271.7 
-10 .1  219.6 
26.9 79.2 
6 .9  127.40 
1.275 -1.2 -5 .7  2 7 0 . 9  
.638 2.7 -8 .6  219.3 
1.084 1.8 26.9 79 8 
13.8 ~ 0 3 . 4  9 . 6  i z e . 6 0  
3 . 2  .952 77.0 .248 .e87 128.5 413.9 ,666 1.107 99.9 
-4 .0  1.396 88.8 .413 1.236 4.0 158.2 .7250 1.747A 101.0 
.8 ,198 9 0 . 6  .410 1.180 180.8 450.4 .697 1.6630 112.3 
4.65 8.04 5.03 16.76 2/1/2 40.5 4 .2  6 1 . 7  1.019 1.951 
I- 80 5- 323.7 .242 68.8 33.0 2.8 .948 76.8 ,2S5 ,879 130.0 418.2 .655 1.104 100.6 1.275 -1.2 
I- 323.7 5- 500 .260 311.9 -15.0 -2.8 1.397 85.0 ,419 1.232 17.1 158.3 . 7 1 5 D  1.748A 104.R .E25 3 .0  
5- 5 0 0  I- 600 .162 1 8 5 . 1  2 .1  1.1 .585 86.7 .434 1.163 175.7 455.4 .658 1.667 114.3 1.083 1.7 
13.42 8.77 5 .35  4.65 8.04 3.42 17.43 2/1/2 39.6 5.2  41.8 .888 2.805 17.0 t 0 3 . 4  
1.277 - . 6  
.628 4.5 
1.088 1 .7  
25.4 204.9 
-2  .9  260.5 
-2 .6  219.9 
28.4 71.7 
19.6 140.3D 


















1 . 6 0 3  
. e m  
___-. MARS ARRIVAL DATE = 2450510 1 2 MAR 1997) 
5- 70  5- 316.1 .244 58.3 32.7 3 . 2  .952 76.9 .2S1 .a86 128.4 414.7 ,664 1.109 100.1 1.271 - . 6  -2.9 260.8 ,247 
5- 316.1 5- 510  .247 318.8 -27.7 -4.7 1.392 88.4 .404 1.217 5 . 5  163.3 .725O 1.708A 100.8 .619 5 . 1  1.1 219.1 -198  
5- 510 5- 790 .143 168.3 8.8 .8 .599 93 .1  .401 1.183 184.6 449.8 .701 1.6640 112.1 1.089 1 .6  26 .3  72.0 e419 
12.62 8 . 4 0  5.38 4.22 7.61 3.02 16.68 21112 47 .3  4 . 0  60 .5  .988 1.984 30.6 206.0 24.3 130.40 - 9 7 2  
5- 60 5- 323.5 ,241  68.8 33.0 2.8 .948 76.9 .e54 .880 130.0 417.9 .656 1.103 100.8 1.275 -1.2 -5.8 270.3 -259  
5- 323.5 5- 510 .259 310.9 -17.4 -3 .2  1.392 84.9 .410 1.212 17.5 163.4 .7150 1.709A 100.9 ,616 3.4 -3 .9  217.3 .196 
5- 5 1 0  5- 600 . I 5 8  182.2 3.S 1.1 .587 89.4 .428 1.163 179.2 454.6 .666 1 .661  113.6 1.084 1 .6  26.6 80.8 -444 
1 2 . r 7  8 .61  5.33 4.18 7.56 3.28 17.2s 2/1/2 46 .2  4 . 9  41.4 .e97 2.832 20.7 C03.8 18.4 129.10 1.644 
MARS ARRIVAL DATE = 2450520 (12 MAR 1997) 
5- 80 5- 323.7 .242  68.8 3 3 . 0  2.8 .948 76.8 .255 -879  130.0 418.3 .655 1.104 100.8 1.275 - 1 . t  - 5 . 7  270.4 ’ .28l 
5- S23 . I  5- 520 .e61 310.0 -19.9 -3.7 1.388 84.8 .404 1.198 18.2 168.2 .?140 1 .6811  9 7 . 8  - 6 1 0  3.d - . 9  215 .5  -180 
5- 520 I- 600 ,112 178.8 5 . 1  1.1 .591 92.1 ,424 1.165 182.9 453.9 ,672 1.6180 113.5 1.084 1.5 26.6 81.1 .439 
12.38 6.16 5.35 3.80 7.20 3.21 17.13 2/1/2 53.4 4.6 41.0 .e86 2.655 24.7 204.7 20.2 128.60 1.843 - MARS ARRIVAL DATE = 2450530 (22 MAR 1997) ___ 
5- 80 5- 524.3 .245 69.0 32.8 2.8 ,947 76 .6  ,288 ,679 129.9 419.1 ,652 1.106 101.1 1.275 -1.2 -5 .7  270.6 .265 
5- 524.3 5- 530 .265 309.4 -22.6 - 4 . 2  1.386 84.6 .399 1.187 19.2 172.6 .7130 1,661A 94.8 .607 4 . 2  2 .8  213.4 -169  
5- 530 5- 600 .153 174.9 6 . 9  1.1 ,596 9 1 . 8  .422 1.168 186.7 453.2 .676 1.660D 113.3 1.085 1 .4  26.5 81.5 .436 
12.16 8 . 6 1  5 . 4 0  3.S5 6.96 3 .21  17.06 2/1/2 61.2 4 .2  40.8 .857 2.866 28.9 CO6.2  24 .1  127.66 1.599 
MARS ARRIVAL DATE = 24SOS40 ( 1 APR 19971 1 
5- 60 5- 325.2 ,249 69 .2  32.5 2.8 .947 76.4 ,262 ,879 129.7 420.3 .648 1.109 101.4 1.275 -1.2 - 5 . 6  211.4 .272 
5- 325.2 5- 540 .272 308.9 -25.2 -4.8 1.384 84.3 ,397 1.180 20 .3  176.9 ,712D 1.648A 92 .1  .606 4 .7  6.3 211.0 -162 
5- 5 4 0  5- 800 .157 171.0 8 . 5  1.1 .602 97 .6  -422  1.173 190.6 452.7 ,678 1.6670 113 .3  1.087 1.4 26.3 61.8 .435 
12 .17  8.77 5.46 3 .41  8.81 3.30 17.04 2/1/2 69.4 3.9 40 .9  ,815 2.862 33.1 208.1 28.1 le6.6D 1.516 
MARS ARRIVAL DATE = e450550 (11 APR 1997) 
5- 80  5-  326.3 .‘e55 69.6 32.1 2 . 7  .947 76.0 .268 ,879 129.6 421.9 ,643 1.114 101.8.1.275 - 1 . 2  -5.4 272.1 .e80 
I- 326.3 5- 5 5 0  .e80 308.6 -27.9 - 5 . 5  1.383 83.9 .S96 1.175 21.6 180.8 .7lOO 1.640 89.4 .a07 5.3 10.1 208.5 .159 
¶-  5 5 0  5- 800 .165 167.4 9.9 1.1 .610 100.3 .424 1.179 194.6 452.3 .680 1.6790 113.3 1.089 1.3 26.1 82.1 .437 
lC.39 9.04 5 . 5 6  3.35 6.75 3.46 17.06 2/1/2 77.5 3 .6  41.3 -765 2.836 37.5 210.6 31.9 l 2 S . 7 0  1 . 4 0 7  
_ _ ~ -  M A R 8  lRRIVAL DATE = 2450t160 (21  APR 1991) _. 
5- 60  5- 327.5 .e62 69.7 S l . 7  2 .7  ,947 75.6 .e75 .878 129.4 423.8 ,637 1.119 102.4 1.275 -1.2 -5 .3  273.0 ,291 
I- 8 2 7 . l  5- 560 .e91 306.6 - 3 0 . 6  -6 .2  1.382 83 .6  .396 1.172 22.9 184.6 .7000 1.636 87.0 - 6 l D  5.0 13.6 206.3 .160 
I- 560 5- 800 - 1 1 7  164.4 11.0 1.1 .620 103.1 .420 1.189 198.8 451.9 .670 1.6900 113.5 1.09L 1.2 25.9 62 .3  a441 
12.80 9.43 5 - 6 8  3 - 3 0  6.78 3.75 17.17 2/1/2 85 .2  3.3 41.9 .700 2.704 41.7 L13.6 35.6 1L4.7D 1.272 
- M I R S  ARRIVAL DATE e4 
5- SO 5- 329.0 .L70 70.1 31.2 2.6 .946 75.1 .e83 .878 1 
I- 3C9.O 5- 510 ,504 306.6 -33.4 -7 .0  1.382 83.2 ,307 1.111 
I__-- 
I- sro  I- $00 ,104 162.1 11.0 1.r .e32 ios .8  .4se 1.201 I 
1 1 . 4 ~  0 . ~ 4  5.6) 11.40 4.68 4.11 1 7 . 3 ~  2 i i i r  
MARS ARRIVAL DATE 8 (4 
5- 60 5- 330.6 ,260 70.4 3 0 . 7  L.8 .946 74.4 ,193 . E 7 1  1 
5- 330.6 I- ld0 ,319 300.3 -36.3 -7 .0 1.362 62.8 .399 1.170 
I- BOO 5- 600 . t i 4  160,s 1 t . t  1.2 . w e  100.6 .440 1 . ~ 1 7  I 










0570 ( 1 M A Y  1997) -- 
9.2 428.0 .e29 1.128 103.0 4 . ~ 7 5  -1.3 - 5 . )  274.1 
‘ 4 . e  w 8 . t  .106D i . 6 ~  84.7 .614 6.0 18.0 ~ 0 4 . 4  
12.11 3.0 41.9 .e50 t . t a 5  45.9 ~ 1 7 . r  110.0 i r 3 . 0 0  
~ 5 . 6  191.5 , 7 0 4 ~  1.637 82.5  LO 7.4 i9 .1  ~ 0 3 . 1  
18.6 c.7 44.1 .sso t . 6 0 4  49.9 rti.11 4r.i i rs .oD 
13.0 451.S ,676 l.7C4D 113.0 1.096 1 .1  2 9 . 7  82.5 
0560 (11 MAY 1001)  --- _. 
!9.1 428.4 ,620 1.134 103.8 1.275 -1.3 - 5 . 0  t 7 5 . 3  
17.2 4¶1.1 .675 1.TlOD 114.L 1.101 1.0 2 5 . 4 .  82.8 
307 
, SO4 
. l a ¶  




, 4 5 7  
.DE1 
1997 
I N ~ O U ~ D  SW I NGBY 
4.15 
3 08 
STOPOVER TIME : 0 OAYS 1997 INBOUND SWINGBY MI331011 OURATION 5 440 C A V S  
UARS ARRIVAL DATE * 2 1 5 0 J 5 0  
11 APR 1997 -- - __ - - 
LAUNCH ARRIVE---3PEEOl R A l  OECLl--I-l-- V  1 - P S I  l--ECCEN SHA THE11 THE12 PERlH APHEL P S I  2 V 2 I 2 DECL2 RAP 3PEECP 
DEPART SWNGBY SPEED3 RA3 OECLP I 3 V S P S I  3 ECCEN SHA THETI THET4 PERlH APHEL PSI 4 V  4 I 4 OECL4 R A 4  3PEEC4 
3WNGBY RETURN 3PEECS R A S  OECL5 I 5 V 5 P S I  5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 RA6 OPEEOI 
A --EVA -0VD E V R  -__TYPE- SUN A SUN R A P P A  _ _  - A  E I N C  R A P  OECLP ETA P E R l C  
J- 340  5- 5 5 0  .318 110.6 -3.5 -4.2 1.129 106.0 .385 1.397 298.4 495.4 ,859 1.936A 110.4 .710 5.4 -12.0 262.3 , 5 0 8  
5- 5 3 0  3-  710.0 ,203 184.9 - 2 . 4  - . I  .550 91.6 .$12 1 .090  185.4 281.9 .532A 1.6480 65.6 1.354 1 . 9  4 . 2  3 2 6 . 6  ~ 5 5 7  
5- 710.0 5- 780 ,567 310.8 2 . 6  1.1 1.479 110.6 .655 1.774 306.9 447.6 ,613 2.936A 122 .5  1 .211 2.5 2 5 . 0  62 .6  *652  
16.03 11 .06  6.73 6.97 10.35 4 .33  22.60 2/1/1 20.4 3.9 15.9 .187 7.232 173.2 2 4 4 . 9  - 4 . 7  76.1L 1.165 
- MARS ARRIVAL DATE 2450550 ( l f  APR 1997) -_ 










340  s- 560 -294 151.2 -.3 -3.1 1.119 105.1 .360 1.356 298.8 500 .3  -868  1.845A 107.6 ,699 4 .3  -13.5 264.4 -277  
710.7 5- 780 - 5 7 1  311.4 2 .6  1.1 1.484 110.6 ,664 1.824 307.3 447.0 -613 3.036A 122.7 1.217 2.5 2 5 . 1  62.9 .668 
16.87 10.70 6 .25  6 .16  9.54 4.45 22.77 2 /1 /1  21.7 4 . 0  1 6 . 1  . l e 4  6 . 9 8 8  173.3 246.4 -4.5 76.OL 1.105 
3 6 0  5- n o . 7  .208 382.4 -1.4 - . I  .556 98 .8  . s i 4  1.091 188.5 281.5 .530A i .6S2o  65.5 1.354 1.9 4 .2  327.8 .571 
350 5- 560 ,298 154.3 
560 5- 716.6 .190 178.7 
T16,6 5- 790 .491 319.8 
i r . 2 3  10.31 
310 5- 560 ,303 i 8 8 . 3  
560 5- 728.3 ,168 171.4 
728.3 5- 810 ,361 334.7 
17.86 9.98 
, -11.1 - 5 . 5  1.131 104.3 .367 1.395 303.5 495.3 
-.8 -.4 . I 7 7  99.3 .479 1.121 190.4 292.9 
t .4 . l  1.439 108.1 .572 1.473 309.0 449.1 
t 6.33 6.87 10.21 4.03 20.67 2/1/1 22.6 5.7 
.E82 1.907A 109.3 ,713 6.8 -8 .6  265.9 ,304 
,584A 1.6370 69.6 1.363 2.0 5 . 2  330.8 -492  
.630 2.316A 119.7 1.163 3.3 28.2 72.2 . I 8 6  
12.2 ,249 9 . 4 3 7  156.6 Z49.5 -22.1 74.3L 2.099 
-911  2.0631 112.1 . I 4 4  -6.3 - 3 7 . 2  272 .1  $341  
.663A 1.6690 76.8 1.375 2 .3  8.4 333.6 .361 
.660 1.639A 113.9 1.080 4 . 6  33.7 91 .1  ~ 4 4 7  
1 5 . 1  .462 7.601 8 6 . 1  231.7 86.0 92.60 3.050 
I 31.0 8.1 i.iss ioe.5 .307 1.487 313.7 481.7 
- . 7  -1.2 .606 100.1 .431 1.166 193.8 314.7 
- 6 . 7  - l . 8  1.371 103.4 ,426 1.150 313.4 455.7 
' 6.44 7.88 11.25 3.54 17.32 l l l l l  17.7 11.1 
5- 380 5- 560 - 2 6 1  184.1 11 .6  3.6 1.168 101.4 ,400 1.543 319.0 481.1 a925 2.160A 113.4 e760 -2.0 -27.9 275.0 ~ 3 5 2  
5- 560 5- 734.2 .162 168.3 - 1 . 5  -1 .6  .616 100.3 .416 1.182 195.2 325.4 .690A 1.6730 80.0 1.3?9 2.5 11.2 332.6 ~ 3 0 9  
5- 734.L 5- 820 a309 341.5 -11.8 -2.8 1.346 101.3 ,368 1.068 316.5 419.6 .674 1.461A 111.2 1.048 5 .2  36.2 100.7 - 3 9 0  
17.32 9.15 1.74 8.1? 11.14 3.41 16.05 l / l / l  10.0 14.6 24 .7  -630  4.680 69.5 L40.0 69.5 101.10 L.317 
5- 390 5- 560 ,252 186.0 9 .3  2.4 1.181 100.2 .416 1 .601  324.6 476.7 ,930 2.273A 114.5 .778 -.8 -25 .1  277.0 ,371 
5- 500 5- 741.0 ,159 165.4 -3 .7  -2.4 .623 100.4 .404 l . 19U 196.2 337.2 ,712A 1.6770 83.5 1.363 3.1 16.2 329.2 a 2 6 5  
5- 741.0 5- 630 .E65 348.4 -11.0 - 3 . 1  1.329 99.2 ,322 1.015 320.9 463.5 .688 1.343A 108.7 1.024 5.4 37.9 110.6 -341  
17.53 8.85 5.51 8.68 12.04 3.34 11.04 l / l / l  7.4 17.9 38 .9  .E56 3.001 81.3 250.2 61.3 106.70 1.713 
MARS ARRIVAL DATE = ~ 4 5 0 5 7 0  ( i MAY i 9 9 r )  
9- 340 5- 570 ,274 151 .6  2.1 -2 .3  1.111 104.2 .339 1.324 299.2 505.3 ,876 1.773A 105.0 .690 3 .6  -14.3 266.5 . 2 S O  
5- 5 7 0  5- 7 i 1 . 3  .e17 179.5 -.2 - . l  .564 102.2 ,517 1 .091  191.9 281.4 .129A 1.6620 6 5 . 3  1.315 1 . 9  4 . 1  328.9 ,175 
5- 711.3 5- 780 .575 312.1 2 . 5  1.0 1.489 110.7 .673 1.878 307.7 446.5 .E l4  5.142A 122.8 1.223 2.8 25.1 6 3 . 2  .675 
1 6 i 0 2  10.55 5.89 5.47 8.85 4.66 22.94 2/1/1 23.8 4 . 0  1 6 . 9  ,182 6.811 1 7 3 . 5  t 4 7 . 7  -4 .4 75.6L i . 0 5 7  
5- 350 5- 5 7 0  ,269 155.0 - 5 . 6  -3 .6 1.12$ 103.4 .343 1.351 304.0 500.4 .891 1.819A 106.5 -703  5.0 -11.5 269a2 a 2 7 1  
5- 570 9- 717.L .199 1 7 5 . 6  .(I - .5  ,587 102.4 .482 1.127 194.1 292.9 .583A 1.6700 69.5 1.364 2.0 5 . 1  3 3 1 . 7  -494 
5- 717.L 1- 790 -494 320.2 - 4  e l  1.443 108.1 .179 1.498 309.4 448.9 0631  2.361A 119.0 1.166 3.3 28.2 7 2 . 5  - 5 9 1  
16.06 10.05 1.60 6.01 9.39 4.25 20.79 2/1/1 22.6 1.1 12.4 .246 9.288 1 1 7 . 1  230.3 -21.2 74.OL L.036 
5- 360 5- 570 .e98 154.8 -28.8 -8.8 1.132 102.5 ,348 1.889 309 .1  495.6 .905 1.872A 108.0 ,715 10 .3  - .9 270.3 ,509 
5- 1 7 0  5- 723.0 ,187 171.8 1.0 -.8 .604 102.7 .455 1.153 196.2 304.2 .628A 1.6780 73.3 1 .372  - 2 . 0  6.3 333.5 .423 
5- 723.0 5- 000 ,423 3 2 I . 9  - 2 . 6  -.8 1.404 105 .1  .498 1.288 311.4 451.9 .646 1.929A 116.8 1.121 4 . 0  31.0 81.9 a 5 1 8  
17.33 10.32 6.34 7.02 10.39 3.97 18.91 2/1/1 28.9 0.0 10.1 ,336 10.913 122.0 262.5 -55.6 79.01 5.327 
I- 360 5- 1 7 0  .245 185.5 20.0 4 .3  1.153 100.4 ,364 1.467 319.9 486.6 .932 2 . O O l A  110.3 -742  -2.1 -29.6 277.7 .3%6 
1- 5 7 0  5- 734.7 e174 169.3 .4 -1 .6 :626'103.1 ,420 1.192 199.5 325.9 .69lA 1.6920 80.1 1.382 2.4 10.6 333.0 .309 
5- 734.'7 5- 620 .309 3 4 2 . 0  -11.6 -2.7 1.348 101.3 .371 1.072 316.8 4 5 9 . 2  .675 1.470A 111.3 1.050 5 . 1  36.0 100.9 .392 
16.30 9.06 9.39 7.24 10.61 3 .67  16.09 l/l/l 12.9 14.3 24.0 .629 4.808 68.2 246.7 66.2 101.80 1.394 
5- 390 5- 570 .226 185.7 11.7 2.5 1.164 99.2 ,375 1.511 325.7 482.4 ,945 2.077A 111.6 e755 -.E -25.3 279.6 .333 
5- 5 7 0  5- 741.4 ,170 162.7 -1 .3  -2.2 .633 103.1 .409 1.204 200.6 337.7 .7lZA 1.6960 8 3 . 6  1.386 2.6 14.9 329.1 .265 
5- 741.4 5- 630 .265 348.7 - 1 7 . 1  -3.5 1.330 99.2 .324 1.019 321.2 463 .1  .689 1.349A 108.8 1.026 5.4 3 7 . 6  110.6 .343 
16.32 8.68 5.09 7.64 11.01 3.19 15.07 l / l / l  9 .7  17.6 37.8 ,856 3.091 59 .7  251.1 59.6 109.60 1.790 
5- 440 5- 570 ,195 180.6 6.6 1.0 1.211 89.8 .440 1.717 .8 106.9 ,9840 2.530A 115.8 .e14 1.3 -20.9 285.9 .405 
5- 1 7 0  5- 738.4 . 1 7 2  163.7 -.4 -1.9 ,631 103.1 .413 1.199 200.2 332.6 .7O4A 1.6950 82.1 1.384 2 . 6  12.8 331.2 .282 
I- 738,4 5- 880 ,282 3S3.5 60.7 11.3 1.257 95.9 . le0 .E56 319.6 517.1 . T O 2  1.OlOA 9 4 . 8  .921 -10.0 -31.5 101.0 . e l2  
17.86 8.24 4 . 6 2  9.62 12.98 3.62 22.73 1/1/2 4 . 1  73.0 50 .6  . I 5 5  2 . 3 4 t  76.4 311.5 -49.5 75.0L 1.013 
- MAR3 ARRIVAL DATE : 2450580 (11 MAY 1997) 
5- 340 9- 580 .257 151.9 3.9 -1 .7  1.104 103.5 .321 1.299 299.6 510.3 a883 1.715A 102.4 ,665 3 .1  -14.7 t 6 7 . 9  .225 
5- 580 5- 711.9 .e30 176.4 1 .2  -.2 .577 105.8 .522 1.101 195.7 281.5 .528A 1.6810 65.Z 1.356 1.9 4 . 1  329.8 .B79 
I- 711.0 I- 760 ,579 312.7 2.4 1.0 1.495 110.7 .662 1.936 300.2 445.9 .615 3.256A 123.0 1.230 2.6 25 .2  63.5 .681 
15.45 10.59 5.60 4.86 6.2s 4.99 23.11 2/1/1 26.5 4.1 17.1 . I 7 9  6.710 173 .6  240.7 -4.3 75.6L 1.025 
9- 540  5- 580 
I- 980 5- 717.* 
I- 717.0 I- 790 
5- 560 5- 510 
9- 580 5- 723 . I  
5- 123.5 5-' 600 
5- 580 5- 560 
I- 560 5-  735.8 





~ 2 4 7  158.7 
.2OJ 168.8 
-425 Sm.4 
5 . 6 1  9 . 7 5  
- 2 3 5  186.9 
e190 162.6 
-309 342.4 
5 . 7 4  9 .20  
' -1 .8  
2.a 








- 1 1 . 5  
5.24 




































.322 1.324 304.6 505.6 .a98 1.710A 
-467  1.138 190.2 293.3 .584A 1.6920 
.505 1.923 309.8 448.4 .631 2.415A 
20.92 2/1/1 24.1 5 .6  12.4 .E44 
103.9 


























6.  1 
2 .0  
4 . 0  
L62.4 
-4 .0  
2.3 
5 . 1  
249. I 
e m . 6  
-13.1 
' 5 . 0  
28 .L  
- 2 0 . 6  
-6.2 
6 . 1  
30.9 














101 .2  
1os.00 




2 . 0 0 9  
.e65 






.325 1.351 309.6 100.9 ,912 1.789A 
.460 1.166 200.5 304.7 .629A 1.7030 
,503 1.300 311.7 451.4 .647 1.9531 
19.03 2 /1 /1  24.7 7.9 10.2 .333 
.334 1.410 321.0 492.2 .939 1.881A 
.426 1.207 204.2 326.6 .693A 1.7210 
.373 1.077 317.2 458.8 .675 1.479A 
16.13 i w t  17.2 14.1  23.6 ,620 
J- 390 5- 180 
5- I 8 0  5- 742.0 
5- 742 .0  1- 630 
1 
.205 185.4 14 .3  2.7 1.151 98.2 .341 1.443 326.9 483.2 .951 1.934A 108.7 ,739 - . 9  - 2 5 . 7  282.1 
-187  160.3 a9 -2.1 .647 105.9 .415 1.219 205.3 338.6 .713A 1.7260 83.8 1.389 L .6  13 .9  328.1 
~ 2 6 5  349.2 -17.2 -3 .4  1.331 99.2 .326 1.022 321.6 462.6 .689 1 . 3 5 5 1  108.9 1.020 5 . 3  37.3 111.0 
















e 1 7 2  175.4 9 .0  
e 1 8 8  161.3 1.7 
~ 2 8 4  353.9 61.0 
16.59 8 .30  4 .31  
.9 1.186 89.0 ,303 1.594 3.7 124.4 .9830 2 . 2 0 5 ~  i i e . 5  . r e 2  1.3 -20.3 es7.6 
-1.8 .644 105.9 .420 1.214 204.9 332.9 .704A 1.7240 82.1 1.368 2.4 11.6 331.0 
11.5 1.257 95.8 . l e0  .a56 319.7 S17.0 .702 1.0101 94.8 -921  -11.0 - 3 1 . 7  101.0 
6.29 11.66 3.99 12.76 1/1/2 6.8 73.1 52.0 .743 2.262 76.5 311.5 -49.9 75.2L 















. t 3 ¶  






* I 6 7  169.2 10.0 - 9  1.169 86.3 ,393 1.608 1 3 . t  113.8 -9760 2.240A 113.1 ~ 7 8 5  1 . 5  -20 .0  287.7 
e l86  159.9 .3 -2.3 .648 105.8 .413 1.221 201.5 341.7 .717A 1.7260 84.7 1.390 2.6 1 5 . 1  326.9 
-256  356.0 60.8 10.3 1.258 95.1 .173 .e56 324.2 523.3 -707  1.004A 93.4 -918 -10.3 -33.1 101.0 




















, .243 152.0 5 . 5  
~ 2 5 0  173.3 2.5 
e583 313.3 2.4 
13.16 10.84 5.37 
e234 169.3 3.4 
~ 4 9 9  321.3 .3 
14.96 10.26 5.17 
,222 160.4 -6.2 
e426 328.9 -2.3 
14.97 9.66 5.03 
.e31 157.0 1.0 
. L L ~  i 6 s . r  3 .9 
-1 .3 1.099 102.9 .305 1.279 300.1 515.5 .e89 1.670A 100.0 .681 2 . 7  -14.9 269 .1  
- .2  .595 109.7 ,128 1.122 200.0 282.2 .S29A 1.7140 65 .1  1.363 1.9 4 . 0  330.4 
1.0 1.500 110.7 .692 1.999 308.6 445.4 .616 3.382A 123.1 1.236 2.6 25.3 63.8 









. I  1.451 
4.70 0.0s 
- t . 7  1 .115 -.e ,635 
-.8 1.410 
5.11 0.49 
' 101.9 ,504 1.300 305.2 510.8 ,904 1.69% 101.4 .690 3.2 -13.9 272.7 
108.1 ,192 1.149 310.2 447.9 .E32 2.467A 120.1 1.170 3.3 26.2 73.1 
100.0 ,301 1.321 310,s 506.4 .SIB 1.1241 100.7 .E99 4 . 3  -11.3 275.6 
, 109.2 .460 1.187 205.4 301.7 ,632A 1.7430 73.4 1.361 1.9 8 .9  533.9 
1 1 0 1 . 7  .SO7 1.313 312.1 411.0 .647 1.9791 117 .1  l.lt8 5.9 30.9 62.4 
I 109.4 .494 1.157 002.a 294.1  MA 1.7280 69.4 1.373 1.0 4.9 332.7 
I 5.09 m . 0 4  wi/i  26.0 3 .6  12.2 .e41 9.416 158.1 a 5 i . o  -20.6 7 3 . r ~  












I t s .  7 
-243  157.5 -28.0 -1.1 1.124 99.9 .SO6 1.544 316.1 502.1 .932 1.736A-103.0 .TO9 8.8 -.8 t l 6 . 3  
. Z l 7  16Z.7 4 . 1  -1.1 .E48 109.1 ,449 1.Lll 207.6 317.0 .668A 1.7530 77.0 1.587 L.0 7.4 533.0 
-363 536.1 -6.3 -1.1 1.371 103.4 .43S 1.112 314.4 414.4 .66t 1.603A 1 1 4 . t  1.001 4.5 33.5 91.9 






STOPOVER T i l l €  z 0 D A Y S  1997 IN8OUND SWINGBY WISS10N DURATION 4 4 0  C A Y S  
WARS ARRIVAL D A T E  = 2450590 
2 1  U A Y  1997 - ___ __ 
LAUNCH ARRIVE SPEED1 R A I  -OEcLl---l-l V 1 - P S I  1 ECCEN SHA THETl THE12 P E R l H  APHEL P S I  2 V 2 I 2 DECL2 R A 2  SPEEC2 
DEPART 5WNt8V SPEED3 R A 3  DECL3 1 3 V 3 P S I  3 ECCEN SHA lHET3 THETI PERIH APHEL P S I  4 V 4 I 4 DECL4 R A 4  SPEED4 
SwNG8Y' RETURN SPEEDS R A 5  DECL5 1 5 V 5 PSI 5 ECCEN SUA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 DECL6 RA6 SPEED6 
-- . __ PROP- A E R " O V ~ _ O V _ * _ _ E Y A _ _ ~ _ V ~ _ E V R  --TLPE-SUN A SUN R__I?PPA---A E INC RAP DECLP ETA PERlC 
5- 380 5- 590 .271 202.5 43.5 10.4 1.132 98.7 .309 1.368 322IT 498.0 .945 1 . 7 9 0 A ~ O S . b ~ . 7 1 8 ~ ~ 8 . 6  - 4 5 . 6  282 .3  e 2 7 8  
5- 5 9 0  5- 735.7 .212 160.2 3.8 - 1 . 5  .658 109.0 .435 1.230 209.3 328.1 .695A 1.7640 8 0 . 5  1.391 2 . 1  9 6 332 .1  a 3 1 0  
5- 735.7 5- 820 3 1 0  342.9 -11.3 -2 .6  1.351 101.2 .375 1.082 3 1 7 . 5  458.3 .676 ¶.489A 111 .4  l . O S 4  5 . 0  3 5 . 1  101.4 e396 
18.57 10.39 5.84 6.19 9.56 4 . 5 5  16.18 l / l / l  28.3 13.8 23.4 .627 4 . 9 2 6  62 .8  249 .1  62.0 105.00 2 . 6 6 0  
5- 390 5- 590 a168 185.4 17 .9  3.0 1.140 97.4 .313 1.392 328.2 4 9 4 . 2  .957 1.827A 1 0 6 . 0  .726 -1.2 - 2 6 . 6  284.4 a 2 6 8  
5- 590 5- 742.7 .208 1 5 8 . 4  2 . 7  -2.0 .664 108.8 .424 1.242 210.5 340.3 . 7 1 5 A  1.7700 8 4 . 2  1.395 2 . 5  1 3 . 0  327.2 -264 
5- 742.7 5- 830 .264 349.7 -16.9 -3 .3  1.333 9 9 . 1  ,328 1.027 322.1 462.0 ,690 1.365A 1 0 9 . 0  1.030 5 .2  36.9 111.4 e347 
14.92 8.98 4 .13  5.93 9.31 4.46 1 5 . 1 4  l / i / l  15.0 16.7 37.2 .e61 3.134 53.8 2 5 1 . 1  53.7 114.11) 1.837 
5- 4 5 0  5- 590 .172 163.2 12 .7  .8 1.168 85.7 .347 1.490 16.8 122.0 .9720 2.007A 109.8 . I 5 8  1 .1  -19.4 289.1 -321 
5- 590 I- 143 .9  .208 158 .1  2 . 4  - 2 . 1  .665 108.7 .423 1.244 210.6 342.4 .718A 1.7700 84 .8  1 .391  2.1 13.7 326.0 258 
5- 743.9 5- 890 .258 356 .3  6 1 . 2  10.4 1.258 95.1 ,173 .a56 324.4 523.2 .708 1.004A 93.4 ,918 - 1 0 . 4  -33.3 101.0 :200  * 
18.08 8 .76  4 . 3 2  7.32 10.69 4.44 12.58 1/1/2 10.1 78.8 5 2 . 3  .901 2.269 72.7 302.5 -46.5 86.OL 1 . 1 4 2  
-.-. ..-_ -_--. MARS ARRIVAL DATE = 2450600 (31  MAY 1997) - - 
5- 340 5- 600 .232 152.2 6.9 - .9  1.095 102.4 .292 1.263 300.5 520.6 .e94 1.633A 9 7 . 6  .680 2 . 5  - 1 4 . 9  e69.7 a 1 8 3  
I- 600 5- 713.2 .Z77 170.3 3 . 8  - . 2  .620 113.8 - 5 3 7  1.150 204.9 283.3 .532A 1.7670 6 5 . 1  1.371 1.9 4 . 0  330.8 . I 8 1  
5- 713.2 5- 780 .587 314.0 2.3 1.0 1.506 110.7 . I O 2  2 .071 309.0 444.8 .617 5.5254 123 .3  1.243 2.8 2 5 . 3  64.2 -695 
15.22 11.34 5.18 3.88 7.28 6.16 23.47 2/1/1 33.6 4 . 4  16 .9  .174 6 . 8 0 7  173.6 249.6 -4 .4  74.7L 1.013 
I- 350 5- 600 ,218 157.3 3 .2  -1.2 1.102 
5- 800 5- 718.9 a262 166.5 4 . 6  -.I .642 
I- 718.9 5- 790 .502 321.9 . 3  - 1  1 . 4 5 5  
5- 360 5- 600 -206 162.3 -1.8 -1.7 1.109 
5- 800 5- 724.5 .252 163.2 5 . 1  - . 8  .659 
5- 124 .1  5- 800 e428 329.4 -2.5 - . 8  1.413 
14.80 10.29 4 .77  4 . 5 1  7.90 
5- 370  5- 600 .199 162.9 -12.2 -3.2 1.117 
5- 600 5- 730.2 ,245 160.5 5.3 -1.1 .672 
5- 730.2 5- 810 -364 336.6 -6 .2  -1 .7 1.379 
14.95 10.02 4.67 4 . 9 0  8.29 




1 5.77 21.16 
I 100.3 .288 
1 112.7 .479 
I 105.7 ,512 
I 5 . 5 2  19.21 
99.2 .287 
' 112.4 -461  
1 103.4 .439 
1 5 . 3 5  1 7 . 1 7  
1.280 
1.188 

















27.2 7 .6  
317.1 507.7 
213.3 318.7 














1.651A 9 9 . 0  ,688 2.8 
1.7860 69.5 1 .381  1.8 
2 . 5 2 2 A  120.2 1.182 3 . 3  
.238 9.867 1 1 7 . 5  250.8 
1.672A 100.3 -696  3.3 
1.8040 73.6 1.389 1.9 
Z.OO8A 117.2 1.132 3.9 
.328 12.484 116.6 284.2 
1.695A 101.5 a703 4.9 
1.8190 77.3 1.595 1 .9  
1.699A 114.3 1.090 4 .5  
- 4 5 3  8.321 75.4 043.0 
-14 .3  275.9 .197 
4 .7  332.7 ,502 
28.2 73.4 .606 
-21.3 72.71 2.114 
- 1 2 . 9  9 7 7 . 2  .210 
5 . 8  333.5 .428 
30.8 8 2 . 7  - 5 2 7  
-61.4 80.7L 3.767 
-8.6 279.4 - 2 2 7  
7 . 1  333.1 .364 
33.2 92 .2  . 4 5 8  
75.4 9 7 . 7 0  3.316 
5- 390 5- 600 . 1 7 7  186.4 23.5 3.7 1.131 96 .7  ,290 1.353 329.6 500.3 .961 1.7456 103.4 ,718 -1 .9  -28.6 288.1 a241 
5- 600 5- 743.7 .235 156.9 4 .1  -2.0 ,686 1 1 1 . 7  .437 1.276 216.1 342.8 .718A 1.8340 84.8 1.403 2 - 3  12.2 524.9 ,264 
5- 743.7 S- 830  .264 350.6 -16.4 -3.2 1.336 99.0 .332 1.055 322.9 4 6 1 . 2  .691 1.3181 109.2 1.033 5 . 0  36.3 111.8 ~ 3 5 0  
14 -14  9 - 4 0  4 .38  5 . 2 5  8 .64  5 . 1 1  15.20 l / l / l  18 .1  1 6 . 1  38.2 .e64 3.051 4 9 . 0  210.1 49.0 118.30 1.776 
5- 4 5 0  5- 600 ,163 157.3 14.3 .6 1.152 85 .2  .313 1.410 20.5 130.4 .9680 1 . 8 5 1 A  106.8 .738 1 . 5  -18.8 290.2 -282 
5- 600 5- 744.2 .235 156.9 4 . 0  -2.0 .686 111.7 .437 1.276 216.2 343.6 .719A 1.8340 8 5 . 0  1.403 2.3 12 .5  324 .5  ,262 
5- 144.9 5- 890 ,262 356.8 6 1 . 9  10.6 1.258 95 .0  .173 ,856 324.6 523.0 .708 1.004A 9 3 . 5  ,918 -10.7 -33.7 101.0 -203 
15 .60  9 .30  4 . 2 0  6.30 9.67 1.10 12.63 1/1/2 13 .7  78.8 54.6 .e78 2.180 72.4 300.9 -48.8 87.3L 1.036 
M A R 3  ARRIVAL ORTE 2410610 (10 JUN 1997) - - 
5- 340 5- 610 .223 152.3  8.2 -.6 1.091 101.9 .282 1 .251  300.9 525.8 .898 1.603A 95 .4  .681 2.2 -14 .8  269.6 .166 
5- 610 5- 713.9 .312 167.8 4 . 9  -.S ,653 118.0 .550 1.195 210.5 285.3 .538A 1.8530 65.1  1.383 1.0 3 . D  330.8  , 592  
5- 713.9 5- 780  .592 314.7 2.3 1.0 l . S l 2  110.7 . .714 2.158 309.1 4 4 4 . 1  ,618 3.695A 123.1 1.251 2 . 7  25.4 64.5 -703  
15.62 12.13 5.03 3.49 6.90 7.10 23.67 2/1/1 38.2 4 .6  16.2 .172 7.091 173.4 249.3 - 4 . 7  74.01 1 .045  
5- 350 5- 610 .PO7 1 5 7 . 5  5 . 1  -.E 1.098 100.8 ,277 1.E61 306.4 521.5 -951 1.616A 96.8 ,687 2.4 -54.5 274.5 , 1 1 7  
I- 610 5- 719.5 .e97 164.2 5 . 7  - . 6  ,674 117.0 . S i 8  1.236 214.0 297.7 .59SA 1.8770 69.7 1.393 1.8 4.6 332.3 , 5 0 5  
5- 7 1 9 . S  5- 790 . I O 9  322.1  -3 -1  1.459 108.1 ,607 1.611 311.0 446.8 .634 0.588A 120.4 1.188 3.3 28 .2  7 3 . 7  .611 
15 .24  11.49 4 . 8 0  3.74 7.14 6.70 21.31 2/1/1 33.8 5.6 10.6 ,236 10.788 156.0 L 5 0 . 0  - 2 3 . 0  72.21 2.306 
5- 360 1- 610 .193 161.8 1.4 -1.0 1.104 99.7 .274 1.280 312.1 517.4 -929  1.63OA 9 8 . 0  .694 2.7 - 1 3 . 7  278.2 . l e 9  
5- 610 5- 725.1 .287 161.3 6 . 1  -.a -690 116.3 .495 1.270 217.1 309.7 ,641A 1.8990 73.0 1.401 1.8 5 . 8  332.6 .430 
5- 725.1 5- 800 .430 330.0 -2.4 -.8 1.416 105.7 .S i7  1 . 3 4 4  312.8 410.0 -649  2.039A 117.3 1.136 3 .9  30 .7  8 3 . 0  . I S 1  
15.02 11.02 4 .59  4.00 7.40 6 .43  19.W 2/1/1 30.4 7.5 8.4 .325 13.623 108.4 2 7 0 . 3  -69 .1  83.5L 4 . 1 0 4  
5- 370 5- 810 .180 164.5 - 4 . 1  -1.7 1.111 98 .6  .E72 1.295 318.0 513.1 e943 1.647A 99 .1  ,700 3.4 - 1 1 . 7  281.1 .e01 
5- 810 I- 730.9 .280 159.0 6.3 -1.1 .701 115.8 .479 1.297 219.5 321.1 .676A 1.9170 77.7 1.406 1.8 6 . 9  331.6 .S65 
5- 130.9 5- 010 - 3 8 5  337.1 -8 .1 -1.7 1.382 103.4 .443 1.191 315.2 453.1 .663 1.718A 114.4 1.095 4 .4  33 .1  S 2 . 5  , 481  
14.94 10.68 4 .42  4.28 7.87 6 .24  17.61 2/1/1 28.3 10.1 14 .1  .450 8.172 67.1 243.5 67 .1  102.10 3.229 
5- 380 5- 810 .18S 160.r  -23.5 -4.8 1.117 97.4 ,271 1.309 324.3 509.8 -951  1.664A 100.1 e 7 0 7  6.4 -2 .9  282.1 ,222  
5- 610 5- 737.0 ,274 117.2 6 . 1  - 1 . 5  .709 115.3 .466 1.315 221.3 332.7 -702A 1.9290 8 1 . 4  1.410 1.9 8.8 328 .6  ,310 
5- 731.0 5- 820 ,310 3 4 4 . 1  -10.0 - Z . 5  1 . 3 5 5  101.1 .382 1.097 318.5 457.2 e678 1 . 5 1 5 A  111.7 1.060 4 . 8  3 5 . 0  102.2 .401 
1 1 . 3 5  10.51 4 . 4 8  4 . ? 8  8.17 6.09 16.30 2 / l / l  31 .3  13 .1  24 .8  .624 4.659 51.7 2 4 7 . 7  51.7 112.40 2 .282  
5- 390 5- 610 ,183 192.3 31.4 5.6 1.123 96.0 .271 1.324 331 .1  506.5 e966 1.682A 100 .9  e712 -3.8 - 3 5 . 2  288.9 . 220  
5-  810 5- 745.4 ,267 158.1 5.0 -P.O .713 114.8 , 4 5 5  1.325 222 .2  346.9 .722A 1.9280 8 5 . 9  1.413 2 .2  11.7 321 .1  .263 
5- 745.4 5- 830 ,263 351 .9  -11.6 -3 .1  1.340 98.8 .339 1.048 324.2 459.7 ~ 6 9 3  1.403A 109.5 1.039 4 . 8  35.4 112.7 . 3 5 5  
15.13 10.38 4 .48  4 . 7 5  8.14 5.92 15 .31  l / l / l  24 .4  15.0 40 .9  .e68 2.862 4 2 . 5  240.3 4 2 . 5  124.90 1 . 6 i 7  
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,273 1.241 301.2 
, 5 7 0  1.271 217.1 
,727 2.267 310.1 
23.91 2 / l / l  43.5 
.267 1 .253  306.9 
. 5 4 1  1.315 220.9 
.616 1.65.3 3 1 1 . 5  
21.48 2 /1 /1  38.5 
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.e19 1.278 318.9 519.2 
.SO4 1.377 226.5 324.5 
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284 * 5 
32s .4  
102.7 
118.40 _ _ _ _  _ _  WARS ARRIVAL DATE = 2410630 (30 JUN 1997) ___ 
S- 340 5- 630 -209 152.6 10.4 -.2 1.086 101.3 -267 1.233 301.4 536.1 
5- 630 1- 711.6 .410 163.6 6.5 -.I .715 126.4 .601 1.403 224.9 292.7 
1 7 . 7 1  14.81 4.03 2.90 6 .31  9.98 24.20 Z / l / l  49.8 5 . 1  
5- 350 5- 630 .191 157.6 8.0 -.2 1.091 100.1 ,259 1.244 307.2 532.1 
5- 630 5- 721.2 -400 161.0 7.1 - , 7  .769 124.8 .175 1.449 228.0 301.3 
5- 721.2 5- 790 .313 324.1 . 3  . l  1,471 108.1 .628 1.709 312.1 445.4 
1 7 . 1 1  14.05 4 .57  3.05 8.46 9.48 t 1 . 6 9  Will 44.0 5.7 
5- 360 5- 630 .175 162.3 6 .0  -.2 1.097 98.9 ,253 1.214 313.3 128.4 
5- 630 S- 726.8 .36l 159.0 7.4 -.9 .780 123.T . I 5 6  1.485 230.0 317.3 
0-  726.0 5- 000 -435 331.6 -2.3 -.I 1.425 105.6 .533 1.394 314.0 448.5 
16.69 13.47 4.35 3.22 8.62 9.12 19.80 W l / l  39.3 7.2 
5- 3 7 0  5- 630 - 1 5 9  165.0 3.7 -.3 1.103 97.7 ,240 1.264 319.7 124.9 
5- 630 3- 732.0 .S I6  137.4 7.4 -1.2 .787 122.7 .542 1.109 234.2 329.1 
5- 732.0 3- 010 -369 338.9 -5.7 -1.6 1.300 103.3 .457 1.225 316.3 451.8 
16.36 lL.98 4.15 5.38 8 . 7 9  8.83 17.90 W l / l  35.7 9.5 
5- 7 is .e  5- 760 .go4 516.4 0.2 .P 1 . ~ ~ 9  i i o . 8  .744 2.419 310.7 442.6 




- 1 6 0  
.610 









, 4 0 8  
.509 
. I  ro 
  DO 
r . 0 3 4  
-905 1.562A 91.4 .686 1.9 -14.2 267.7 . I 3 7  
.56OA 2.2460 81.8 1.427 1.8 3.8 329.3 -604 
,620 4.218A 123.0 1.271 2 .7  2 5 . 1  65.4 -723  
13.0 ~ 1 6 1  8.862 172.2 246.2 -6.3 71.4L %.e95 
-922  1.966A 92.7 .691 2.0 -14 .1  273.7 .14J 
.616A 2.2810 70.6 1.435 1 . 7  4 .4  329.6 e 5 1 3  
,636 2.783A 120.0 1.203 3.3 28.2 74.6 -627  
6.8 .e28 16.870 142.9 247.1 -36.3 72.61 3.619 
.937 1.57lA 93.9 .696 2.0 -14.4 278.6 .I53 
.619A 2.3100 75.0 1.441 1.6 1.2 328.7 e436 
.651 2.138A 117.7 1.148 3 i P  30.6 03.9 e543 
8.0 .317 14.249 6 0 . 6  236.4 60.6 101.50 4.196 
,950 1.578A 94.9 - 7 0 1  2.1 -14.2 282.4 e 1 6 1  
,692A 2.3270 7 9 . L  1.445 1.6 6.3 326.1 e 3 6 9  
.666 1.704A 114.0 1.104 4.3 3L.6 9 1 . 1  .47L 
17.6 .441 6.5s) 43.2 24L.t 48.2 115.00 C.443  
310 
NISSION DURATION Z 440 D A T S  8TOCOVER TIHE a D DAYS t997 INSOUND SUINCBI 
WARS ARRIVAL D A I S  2 C4$D63O 
SO W N  1 9 9 1  
LAUNCH A R R I V E  SPEED1 R A l  DECLl I 1 V 1 P S I  1 LCCEN $HA THETI-THETLPERIH APHPL P S t  L V L I I DECLC -RAE SCECDC 
DEPART WNCBY SPEED3 R A 3  DECLS 1 3 V 3 PSI S LCCEN $HA THEIS THE14 PERIH APHtL PSI  4 V 4 I 4  D L C U  RA4 WEE04 






---- .- - -. - -___ 
311 
HI83ION DURATION : 480 D A Y 5  
M A R S  ARRIVAL DATE 5 2450S30 
22 W A R  1991 
LAUNCH ARRIVE (PEED1 RA1 DECLl I 1 V 1 PSI 1 ECCEN SHA THE11 THETZPERXH APHEL-PSI 2-V 2 I 2 DECL2 RAP S P E E O Z  
DEPART SUNGBY 8PEED3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SHA THE13 THE14 PERtH APHEL PSI 4 V  4 I 4 DECL4 R A 4  SPEED4 
BUNGBY RETURN (PEE05 R A 5  OECL5 I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERtH APHEL P S I  8 V 6 I 6 OECL8 RA6 8PEEC6 
RAP OECLP E T A  PERIC 
5TOPOVER T I M E  S 0 DAYS 1997 INBOUND SUlNGBY 
- - .- - -- - __ . 
0 OVL O V A  EVA - _ D V O  EVR TYI'ESUN-! SUN R_tPCA-_-A -- 
MARS ARRIVAL DATE = 2450530 ( 2 2  MAR 19971 -- -_ _______ -. -- 
5- 310 5- 530 e369 133.0 10 .6  -2 .4  1.110 109.6 .408 1.344 285.1 502.2 .796 1.891A 110.2 -683 3 . 1  - 1 5 . 5  2 4 8 . 1  a288 
5- 714.8 5- 790 -483 311.7 .4 . I  1.427 108.1 .552 1.402 307.8 451.1 ,628 2,177A 119.2 1.148 3 .3  28 .1  7 1 . 2  -571  
18.05 11.59 7.76 8.46 9 .83  3.83 20.28 2 /1 /1  22.4 6.0 1 O . r  .257 10.677 151.9 246.0 - 2 6 . 8  75.4L 2.491 
5- 530 5- 114.8 . l e i  i 8 s . a  - 3 . 8  - . 3  .SI 90.9 .474 i . i z i  i8i.0 294.0 . W ~ A  1.6520 7 0 . 0  1.363 2.0 5 . 4  3 2 r . 2  .483 
MARS ARRIVAL DATE 5 2450540 ( 1 APR 19971 - -  --- - __ - - __ 
5- 310 5- 540  -349  133.1 11 .3  -2.0 1.101 108.7 ,386 1.311 285.1 106.7 .804 1.817A 107.4 ,672 2.8 -15 .7  249.9 ,261  
5- 540  5- 711.4 ,181 184.0 -3 .0  - .4  ,566 93.5 .475 1.118 183.9 293.4 ,587A 1.650D 69.9 1.362 2 . 0  1.4  328.5 - 4 8 6  s- 115.4 5- 190 .486 318.3 .4  . I  1 .431  108.1 .559 1.425 308.2 450.6 .628 2.222A 119.3 1.153 3 . 3  28.2 71.6 -176  
16.94 11.19 7.35 5.76 9.14 3.84 20.41 2/1/1 25 .0  5 .9  11.3 ,254  10.143 153.8 247.3 -24.9 71.OL 2 . 3 2 6  
5- 320 I- 540 .344 139.7 7 .5  
5- S40 5- 721.3 .167 180.7 -3.2 
5- 721.3 5- 800 .418 326.2 -2 .8  
17.16 1 0 . 7 7  7.25 
1- 5 3 0  5- 540 .342 14J.4 2.0 
6- 540 S- 727.2 .ill 177.5 -3 .8  
5- 127.2 5- 810 ,359 3 3 3 . 6  - 1 . 0  
11.60 i o . 5 i  7.21 
-2 .5  1.113 108.2 .393 1.351 289.3 501.3 .a20 1.88iA 109.5 
-.8 .582 94.2 .448 1 .141  185.3 304.2 .629A 1.6520 73.5 
- . 9  1.396 105.7 .484 1 .248  310.3 453.4 .644 1.853A 116.4 
6 .40  9.77 3.52 18.67 2 / l / l  21.8 8 . 5  1 0 . 7  .344 10.715 
-3 .5  1.126 107.6 .402 1.397 293.6 495.9 .E35 1.959A 111 .5  
-1.2 .394 94 .8  -427 1.159 186.5 314.7 .664A 1.6550 76.9 
-1.9 1.366 103.1 .419 1.134 912 .1  456.7 .659 1.609A 1 1 3 . 6  
7.09 10.47 1.30 17.19 2 /1 /1  19.7 11 .6  16.1 -467 V.119 
MARS ARRIVAL DATE 5 2410550 I l l  APR 19971 -_ 
.689 3.4 
1.368 2.2 
1.110 4 . 0  
l l S . 8  265.5 
. IO7 4 . 5  
1 .373 2.4 
1 . 0 7 4  4.7 
84.3 232.1 
~ - 
-15 .3  253.8 ,286 
6 .9  330.9 -418  
1 l . 2  81.0 .305 
- 6 1 . 3  82.2L 3.341 
-13.8 2 1 7 . 2  , 3 1 2  
9 . 1  332.0 .359 
34.0 90.5 .442 
84.2 93.60 2 .856 
3- 300 5- 
5- 5 5 0  5- 
6- 110.0 I- 
5 5 0  
710.0 
780 
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5 5 0  
727.8 
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9 .97  
14.7 
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2 .6  
7.20 
12.0 
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8 . 5 2  
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1.090 





































































2 .6  
2.0 
3 . 3  
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248.9 
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2s.o 
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8 1 . I L  
es9.3 
332.9 

























.308 . so9 
.388 
1.226 
I- 510 5- 
5- 5 5 0  9- 
I- r1e.o 5- 
10V.9 .368 










3.38  17.26 
s- 320 5- 
5- f i S 0  B- 












7.362 85 .5  
J- 350 5- 
I- 110 5- 







316.2 460 .1  
20.4 14.9 
5- 840 5- 
5- 5 5 0  5- 




91.7 . 4 i 3  




MAR3 ARRIVAL DATE 5 2450560 (21 APR 19971 .. . 
5- 300 S- 580 .330 126.2 
5- 560 5- 710.7 .208 182.4 
I- 710.7 5- 780 .571 311.4 
1 5 . 5 1  11.41 
-1.3 1.080 106.1 .355 1.240 281.1 521.2 .e00 1.681.4 99.8 ,647 2.1 - 1 5 . 1  246.3 
- . l  .556 98.8 ,514 1.091 188.5 281.5 .530A 1.6520 65.5 1.354 1.9 4 . 2  327.8 
1.1 1.464 110.6 .664 1.824 307.3 447.0 .613 3.036A 122.7 1.217 2.5 21.1 62.9 



























I .  ris 
1.0r8 
15.2 
-1 .4  
2 .6  
8.96 
12.6 




- . 6  
- 2 . 8  
8.52 
5 . 5  
- . 7  
-6 .7  
6.38 
- . 3  
- 1 . 5  
-11.8 
6 .25  
-11 .5  
-17.8 
8 .33  
6.2 
- 2 . 7  
60.3 
5.34 
- 3 . 1  










6 . 8  
1 .o 






- 5 . 6  
-1.3 
-11 .3  
7.7 
- .4 
6 0 . 1  
4 .90  
5.00  
5- 510 1- 560 .318 133.2 
S- Sa0 1- l l E . 6  -190  178.7 
15.34 10.15 
5- 320 5- 560 .308 139.9 
5- 722 . l  5- 800 .421 327.3 
1 5 . 3 4  10.26 
5- r i 6 . 6  s- 790 . *s i  s i 9 . 6  
5- 560 5- 722.5 . i r 7  i71 .0  
-1.5 1 .089 lOY.3 
- .4 .577 99.3 
.1 1.439 108.1 
4.59 7.98 4.01 
-1.V 1.098 106.1 
- . 8  .994 99.7 
- .8  1.402 105.7 
5.08 8 .47  3.73 
I .352 1.265 
I ,419 1.121 
.s72 1.473 
I 20.67 2 /1 /?  
, ,353 1.292 
' ,452 1.148 
' .493 1.274 







311.0 452 .4  
27 .2  8 .1 
.a19 1.7lOA 102.0 e659 
,584A 1.6570 6 9 . 6  1.363 
.E30 2.316A 119.7 1.163 
12.2 ,249 9.437 158.8 
.E36 1.747A 104.0 .672 
.628A 1.6630 7 3 . 3  1.370 
.646 1.903A 116.7 1,118 
10.7 ,338 10.767 120.7 
2.4 
2 . 0  




4 . 0  
283.1 
- 1 5 . 7  252.3 
5 .2  330.8 
-22 .1  74.3L 
-1s.7 257.1 
6 .5  332.8 
31.0 81.8 
-58.9 80.2L 
- 1 5 . 1  261.1 
8 .4  533 .6  
33.7 91 .1  
86.0 92.6D 
28.2 12 .2  
I- 330 5- 160 .299 146.0 
5- S80 5- 728,s .168 171.4 
1 5 . 5 0  9 .90  
5- rea .8  5- 810 .mi 334.7 
-2.2 1.108 105.8 .355 1.322 
-1.2 ,606 100.1 .431 1.166 
-1.8 1.S71 103.4 .426 1.150 




6852 1.79ZA 105 .9  e685 3.5 
.663A 1.6690 76.8 1.375 2.3 
,660 1.639A 113.9 1.080 4.6 




21.7 14 .6  
5- 340 5- 560 ,294 151.2 
I- d60 5- 734.L .162 168.8 
5- 754.2 S- E20 .309 3 4 1 . 5  
i s . 8 5  ~ . e r  
- 3 . 8  1.119 103.1 
-1.8 ,816 100.3 
-2.8 1.346 101.3 
6 .16  9 .54  3.41 
,868 1.845A 107.6 .699 4 . 3  
.690A 1.6130 8 0 . 0  1.379 2 .5  
.674 1.461A 111.2 1.048 5 . 2  
.e82 1.907A 109.3 . T i 3  6 . 8  
.112A 1.6770 8 3 . 5  1.383 3 . 1  
.688 1.313A 108 .7  1.024 5 .4  
38.9 .E56 3.001 61.3 250.2 
2 4 . 1  .e30 4.680 69.1 ~ 4 8 . 0  
.S I0  1.336 
~ .418 1.182 
I .368 1.060 
16.05 2/1/1 
5- 3 5 0  I- 560 ,296 154.3 
5- 580 5- 741.0 .159 165.4 
9- 741.0 5- 630 .265 1 4 8 . 4  
- 1 . 5  1.131 104.3 .367 1.395 
-2.4 -62s  100.4 .404 1.194 
-3.5 1.329 99.2 .322 1 . O l J  
6.87 10.25 3.34 15.04 2 / l / l  
1.8 1.194 96.4 
- 2 . 1  .621  100.4 
11.2 1.257 95.9 
9.20 12.56 3.36 
303 .5  495.3 
196.2 337.2 
320.9 463.5 





-8 .6  266.9 
16.2 329.2 
37.9 110.6 
61.3 108.70 18.54 9.87 
5- 400  5- 560 .242 168.2 
5- 580 5- 738.3 . I 6 0  166.4 
5- 738.5 5- 680 .ZOO 313 .2  
i r . 9 0  8.70 
,911 e.40iA 115.6 ,793 .o - 2 3 . r  2 7 8 . ~  
,701 1 . 0 0 9 ~  94.8 .e20 - 1 0 . 1  - 3 1 . 2  101.0 
49 .1  .766 2.408 76.0 310.8 - 4 9 . 0  r 5 . s ~  
.704A 1.6760 02.2 1 . 3 8 2  2 . 8  14 .0  330.9 
- 
-1 .1  




- . 5  
. l  
4.12 
-1 .4  - . e  - . e  
4.14 
- 1 . 7  
-1.1 












6 .07  
4.99 
- MARS A R R I V A L  DATE = 2410570 ( 1 MAY 19971 - - - - 
5- 300 5- 5 7 0  .320 126.2 
J- s r o  5- 7 i i . s  . e i r  179.1 
5- 1 1 1 . 3  s- 780 , 5 1 5  3 i e . i  
15.16 51.42 
1.078 107.6 .345 1.228 281.1 525.8 ,805 1.651A 97 .2  -646 
-164 102.2 .51? 1.095 191.9 281.4 .529A 1.6620 65 .3  1 . 3 5 5  
1.489 110.7 .673 1.878 307.7 446.5 .614 3.1421 122.8 1 .223  
7.14 4.66 22.94 z / i / i  42.2 4.0 16 .9  ,182 6 . 8 i i  113.5 
- 1 4 . 7  
4 . 1  
2 5 . 1  
- 4 . 4  
-15.4 
5 . 1  
28 .2  




-51 .8  
-11.3 
6 .1  
33 .8  
8$.8 



























593 .0  
100.9 








3 3 1 .  r 
io1 .eo 
75 .01  
. i r r  
i.oir 
.515 











- 4  50 














I . 9  
2 . 6  
2.3 
2 . 0  
3 . 3  
250.3 
2 .3  
2.0 




4 . 6  
234 .8  
S.6 
2.4 
3 . 8  
C 4 8 . 1  








5- 310 5- 570 .SO6 133.2 
5- 570 5- 717.8 .199 115.6 
5- 717.2 5- 790 .494 320.2 
14.86 1 0 . r ~  
1.084 106.7 .339 1.248 285.5 520.6 .e25 1.672A 99.4 e618 
.587 102.4 .482 1.127 194.1 292.9 .583A 1.6700 69.5 1.364 
1 .445  108.1 ,579 1.498 309.4 448.9 . E 3 1  2.365A 119.8 1.168 
7.52 4.25 20.79 e / i / i  3s.7 s . 7  12.4 . z i 6  m.288 ~ 5 7 . 5  
5- 320 I- 570 ,293 139.9 
5- 723.0 5- 800 ,423 327.9 
14.76 10.22 
5- s r o  5- 123.0 . i o 7  171.8 1.092 i0s.m 3 7  i . 2 7 1  289.9 515.4 ,843 1 . 6 9 9 ~  101.4 .667 ,604 102.7 -155 1.115 196.2 304.2 .628A 1.6180 73.3 1.372 
1.404 101.7 .498 I.288 311.4 451.9 -646  I .929A 116.8 1.121 
7.93 3.97 18.95 2 f l / 2  30.6 0.0 10.5 .336 10.913 i 22 .0  
5- 330 3- 570 .283 146.1 
9- 728.0 6- 810 .361 335.2 
3- sro I- m . 8  . t i 9  168.3 
14.63 9.84 
1.101 105.1 -337 1.296 294.5 510.3 .e60 1.733A 103 .3  -678  
.617 102.9 ,4311 i . 175  198.0 313.1 .664A 1.6860 76.8 1.378 
1.373 103.4 .429 1 . 1 5 7  315.8 455.3 .661 1.65311 114.0 1.082 
8.30 3.70 i i . 3 8  z i i / t  26.6 1o.m 1 4 . r  .a60 7.027 85.7 
9- 340 9- 310 .274 1S1.6 
5- 5 7 0  8- 734.1 ,174 165.3 
9- I 9 4 . 1  5- 820 .SO9 842.0 
15.03 9 . 5 6  
9- 4 5 0  I- 6 7 0  .269 1 S J . B  
3- S V O  3- 141.4 .170 162.7 
9- ?4$.4  J- 830 ,265 348.1 
13 .40  D.3B 
1.111 104.2 -339 1.324 299.2 505.3 .e76 1.17% 101.0 -690  
,626 103.1 .420 1.192 199.9 325.9 .691A 1.6920 80.1 1.382 
g.348 101.5 ,371 ¶ . O l e  316.B 459.2 .675 1.4701 111.3 1.050 
8.85 3 - 6 1  16.09 i ? / P / l  23.8 14.3 24.0 -629 4.B06 6 8 . 2  
t.121 103.4 -345 1.355 304.0 500.4 . 8 9 i  1 .8191 106,J 0103 
.633 P03.1 ,409 8.204 200.6 337.7 .712A 1.6960 85 .6  1.386 
/i/P 22.6 11.6 3V.8 ,656 3.091 59.V 
1.173 91.8 .386 1 . 5 5 0  3S1.6 478.4 .911 2.160A l i e . 6  -168  
i e 4 1 3  1.190 2OO.C 332.6 .704A I.69SO 82.1 1.384 
1.530 sm.2 .924 i.019 9ri.e 483.1 .609 i . 3 4 9 ~  1 0 8 . ~ )  i.026 
m .¶eo ,656 310.6 5 i i . i  .roe ~ . O ~ O A  04.6 .wi 
L t ~ . r s  i / i / e  r.m 73.0 50.6 .755 t . 8 4 2  76.4 
5- 400 9- 570 .e14 187 .1  
I- 570 J- 198.4 .1V2 163.7 
5-  EO .gee 353.5 
m . 5 ~  8 . 5 ~  
3 
8TOPOYER TIME = 0 DAY3 1997 INBOUNC SWINGBY 
-_ - _ _  - - -. 
I 1 V 1 PSI 1 ECCEN SHA THE11 THET2 
1 3 V 3 PSI 3 ECCEN SHA THE13 THE14 
I S V I PSI 5 ECCEN SHA THETS THET6 
O V A  EVA O V O  EVR TYPE SUN A SUN R 
Y133IclN OURATION = 480 O A Y S  
M A R S  ARRIVAL CATE Z 2450570 
1 M A Y  1997 
V 2 I 2 OECL2 RAP 3PEEOe 
V 4 I 4 OECL4 RA4. 3PEEC4 
V 6 1 6 OECL6 RA6 BPEEOB 
INC RAP CECLP ETA CERIC 
. .  
R A l -  
RI3 











5 . 7  









- 7 1  7A 
.707 
4 8 . 3  
APHEL PSI 2 
APhEL P S I  4 
APHEL P S I  6 
- A  E 




9- 410 5- 570 .LO4 
5- 570 5- 743.7 -170  
5- 743.7 5- 890 ,255 
16.81 
_ _  - _-__ _.__ 
1.5 1.186 96.2 .399,60<d38.2474.8 
-2.5 ,635 103.1 ,406 1.207 200.8 341.4 
10.2 1.258 95 .1  ,173 ,856 324.1 523.4 
8.48 11.8s 3.58 12.53 111/2 6.S 78.7 
5-  420 5- 570 .196 187.4 5 . 1  1 .2 1.195 94.3 .412 1.660 345.1 471.6 .976 2.3444 114.3 -793  -8  -21.8 284.1 -378  
3- 170 5- 749.9 ,170 160.6 - 5 . 9  -3 .6  .637 102.9 .401 1.210 200.9 351.4 .725A 1.6960 8 7 . 6  1.388 3.9 23.4 320.5 
5- 749.9 5- 900 ,240 358.7 62.4 9.7 1.259 94.2 . I 6 8  .857 329.8 529.0 .713 l.OO2A 92.2 .916 -10.4 -34.9 100.1 -195  
17.10 8 .21  4.64 6.88 12.25 3.58 12.51 111/2 5.4 84.6 46.7 1.045 2.523 68.9 293.2 -38.2 100.10 1.592 
__ 
2.250A-~1~.5-.-781--- . 5  --22.5 282.8 -364 
1.6970 8 4 . 7  1.386 3 . 0  16.8 327.2 . P S I  
1 . 0 0 4 A  93.4 .918 - 1 0 . 2  -32.9 101.0 -197  
.927 2.443 72.4 303.1 - 4 5 . 3  85.2L 1.338 
0 
-3- 430  5- 570 .192 185.0 5 . S  1.1 1.204 92.2 .426 1.711 352.6 468.9 .982 2.439A 115.1 .BO5 1.1 -21.3 285 .1  .392 
1 7 . 7 7  8.51 4 . 5 8  9.26 12.62 3.93 13.23 1 /1 /2  4.6 89.1 39.9 ,758 2.929 73.9 286 .1  -24.4 121.80 1.465 
5- $70 5- 759.5 e186 157.5 -19.5 -7.8 .635 102.3 .399 1.207 199.9 365.6 .725 1.6890 91.6 1.388 7.9 42.4 308.9 .E82 
5- 759.5 5- 910 ~ 2 8 2  4 . 4  73.0 12.3 1.263 92.8 .164 .861 339.6 533.5 .72O 1.002A 91.3 ,915 - 1 8 . 7  -40.1 100.5 -243  





































































































16 .1  
1.2 
2.4 
6 .61  
13.8 












2 .2  
-11 .5  
5.60 
- .9  1.0'73 










































1.218 281.1 530.4 
1.105 195.7 281.5 
1 .936  308.2 445.9 


































1 . l130  
1.668A 
.458 











































6 6 . 1  
2 .0  -14.0 244.9 
1.9 4 . 1  329.8 
2 . 6  25.2 63.5 
248.7 -4.3 75.6L 
2 . 1  -15.0 252.7 
1.9 5 . 0  332.3 
3 .3  28.2 72.8 















. 4 6 3  
3.228 





- . 5  .600 
. l  1.447 
3.72 7.12 
-1.1 1.088 
- . 8  .617 
- .8  1.407 
4.07 7.47 
-1 .3  1.096 
-1.1 .631 
-1 .r  1.375 
4.46 7.85 
1.236 285.6 525.3 
1.138 198.2 293.3 
1 .523  309.8 448.4 
211f1 40.4 5.6 
1.255 290.1 520.2 
1.166 200.5 304.7 
1.300 311.7 451.4 
2 l l f l  34.5 7.9 
2.4 -25 .4  2¶8 .8  
2 . 0  6 . 1  333.8 
4 .0  30.9 8 2 . 2  
2 6 2 . 1  -55.9 79.5L 
2 . 7  -15.4 263.8 
2,.1 7.8 334.2 
4.6 33.5 9 1 . 6  
238.4 84.2 93.30 
1.276 294.8 515.2 
1.189 202.6 315.8 
1.165 314.1 454.9 
2 /1 /1  30.0 10.7 
1.299 299.6 510.3 
1.077 317.2 458.8 
2/1/1 26.3 14.1 





3 .1  - 1 4 . 7  2 6 7 . 9  
2.3 10.1 332.8 
5 . 1  35.7 101.2 
L 4 9 . l  66 .1  103.00 
3- 850 I- 580 ,248 156.5 -1.8 -2 .4  1.113 102.6 ,322 1.324 304.6 505.6 .e98 1.7501 103.9 .695 3 .9  -13.1 2 7 1 . 2  .e43 
5- 580 5- 742.0 . l a 7  160.3 .9  - 2 . 1  .647 105.9 .415 1.219 205.3 338.6 .713A 1.7260 83.8 1.389 2 .6  $3.9 328.5 .265 
5- 742.0 3- 830 -265 349.2 - 1 7 . 2  -3 .4 1.331 99.2 .326 1.022 321.6 462.6 .689 1 . 3 S J A  tO8.9 1.028 5 .3  37.3 il1.0 .344 
14.70 9.40 5 .44  3.30 8.69 3.96 15.10 2/1/1 24.1 17.2 37.2 -858 3.137 57.2 2 5 1 . 1  S7.2 111.30 1.834 
3- 400 5- 580 - 1 9 1  185.8 9.5 1.8 1.160 96.8 .348 1.476 333.2 484.1 .962 1.9901 109.7 .749 .O -23.3 283.6 . 3 l 2  
(f- 580 5- 738.6 ,188 161.3 1 . r  -1.8 ,644 105.9 .420 1.214 204.9 332.9 .704A 1.7240 8 2 . 1  1.388 2.4 11.8 331.0 .e84 
5- 736.6 5- Be0 .284 353.9 6 1 . 0  11 .5  1 .257 95.8 ,180 ,856 319.7 5 1 7 . 0  .702 1 . O i O A  94.8 .921 -11.0 -31.7 101.0 .e14 
15.84 8.56 4 . 5 6  7.08 10.45 3.99 12.78 1/1/2 10.3 73.1 52.0 ,743 2.282 76.5 311.5 -49.9 75.2L .952 
5- 410 5- 580 . le0 185.8 7.3 1 .4  1.168 95.2 .356 1.510 339.9 481.1 ,972 2.047A l i O . 5  .759 . 9  -22.0 2 8 5 . 0  .324 
5- 580 5- 743.8 .le8 159.9 .3 -2 .3 .648 105.8 .413 1.221 205.5 341.7 .717A 1.7260 6 4 . 1  1.390 2 . 8  15 .1  326.9 .e36 
5- 743.8 5- 890 .256 356.0 60.8 10.3 1.258 95.1 ,173 .e58 324.2 523.3 .707 1.0041 93.4 -918 -10.3 -33.1 101.0 .198 
11.77 8 .36  4 . 4 1  7.42 10.79 3.94 12.55 1 /1 /2  9 .0  78.7 50.3 .916 2.355 72.7 303.2 -46.1 85.3L 1 .241  
5- 420 5- 580 . I 7 1  184.3 
5- I 8 0  5- 749.9 . l a 5  158.8 
5- 749.9 8- 900 .239 358.6 
15.95 8.22 
5- 430  5- 580  .168 180.8 
5- 580 5- 7S6.2 . l e 8  157.7 
I- 7S6.t 5- 910 .e52 1.8 
16.27 6.24 
6.8 1 .2  1.176 93.4 .365 1.542 347.2 4 7 8 . 2  $979 2.105A 111.2 .768 .9  
- 2 . 4  -3.1 ,650 105.6 .408 1 .221  205.6 351 .5  .125A 1.7250 87.5 1.391 8.4 
6 2 . 3  9 . 7  1.259 94.2 .168 ,857 329.8 S29.1 ,713 l.OO2A 9 2 . 2  .916 - l O . S  
4 .30  7.73 11.10 3 .91  12.SO 1/1/2 8 . 0  84.6 49.6 1.051 2.386 69.2 293.7 
7 . 5  1.0 1.182 91.4 ,374 1.571 355.0 471.9 ~ 9 8 3  2.159A 111.9 .776 1.1 
-9 .9  -5 .3  .648 105.0 .408 1;221 204.7 363.8 .726 1.7170 91 .1  1.392 5.4 
69.0 10.0 1.262 93 .1  .164 .e60 338.0 534.0 .719 l.OO2A 91.2 . O i l  -12.0 
4.26 8.02 11.39 3.99 12.84 1/1/2 7.2 89.5 47.7 ,944 2.474 7 1 . 1  906.8 
HARS ARRlVAL DATE 0 2410590 (21 MAY 1997) 
- 2 1 . 3  286.Z .336 
20.3 3 2 0 . 3  .e39 
-34.8 100.5 .194 
-40 .1  9 9 . 5 0  S.456 
-20.7 287,s .347 
31.0 310.6 -252  
-38.4 100.4 . e l 8  
-31.2 117.30 S.391 
5- 300 5- 190 .SO6 126.4 
(I- $90 5- 712.1 .250 173.3 
I- 712.11 5- 760 ,581 313.3 
1 5 . 1 1  11.97 
3- 590 5- 118 .3  .e34 169.3 
0- 718.8 1- 790 .499 3 e l . 3  
14.61 11.23 




6 . 5 0  
14 .4  
3.4 
. 3  
6 .15  
11.9 




4 . 1  







2 .7  
-16.9 
5 . 1 7  
9.0 
2.4 




6 2 . 6  
4.07 








- .8 1.071 106.9 .330 1.210 281.0 535.0 
- . 2  ,595 109.7 -528 1.122 200.0 282.2 
1.0 1.500 110.7 .692 1.999 308.6 4 4 5 . 4  
3.13 6 .54  5 .47  23.29 2 / 1 f l  34.4 4 .3  
-811 1.6091 92.5 .648 1.9 -13.2 243.0 ,149 
.529A 1.7140 65 .1  1.363 1.9 4 .0  330.4 .163 
-616  5 .3821  123.1 1.236 2 .6  25.3 63.8 ,688 
17.2 -177 6.699 173.6 t 4 9 . 4  -4 .3  79.3L 1.009 
- . 6  1.077 105.8 ,320 1.225 285.6 530.0 .834 l.617A 94.6 .656 2 . 1  - 1 4 . 1  251.8 .160 
-.I . e l 8  109.4 .494 l . l S ?  202.8 294.1 .586A 1.7280 69.4 1.373 1.9 4.9 332.7 .499 
. I  1 . 4 5 1  108.1 .592 1.549 310.2 447.9 ,632 2.467A 120.1 1.116 3 .3  28.2 73.1 .601 
3.58 6.76 5.09 21.04 2 / l / l  4 5 . 9  5.6 12.2 .e41 9 . 4 1 6  158.1 L51.0 -20.8 73.ZL 2.029 
5- a20 I- 590 
5- 500 5'- 724.0 
s- 7e4.o 5- 800 
- . 9  1.084 104.6 . S i 3  1.242 290.3 525.1 
- . 8  ,635 109.2 .468 1.187 205.4 305.7 
- . 8  1 . 4 1 0  105.7 ,501 1.313 312.1 451 .0  
3.87 9.07 4.83 19.12 2 f l f 1  39.1 7.8 
,654 1,631A 96.8 -684 2 .2  - 1 5 . 1  258.0 .174 
.632A 1.7430 73.4 1.381 1.9 5.9 333.9 .426 
e847 1.979A l 1 r . l  1.128 3.9 30.9 8 2 . 4  .523 
9.8 a331 11.690 120.8 262.7 -17.4 7B.6L 8 . 5 3 4  
,072 1.648A 98.4 .673 2.4 -15.3 264.5 . I 8 0  
.668A 1.7518 77.0 1.387 2.0 7.4 533.9 -363 
5- 330 5- 590 
5- 590 5- t29 .7  
5- IP9 .T  5- 810 
5- 340 5- 590 
5- 590 I- 735.7 
5- 735.7 5- 820 
. 2¶7  146.3 
,217 162.7 
. 3 6 F  336 .1  
14.25 10.26 
-1.0 1.091 103.9 ,308 1.260 295.1 520.2 
-1.1 ,648 109.1 ,449 1.211 207.6 317.0 
-1.7 1.377 103.4 .435 1.172 314.4 4 5 4 . 4  



















.662 1.683A 114.0 1.087 4 . 5  3 3 . 3  91.9 
13.9 . * I 5  8.236 60.9 241.5 80 .9  94.90 
.243 1 5 2 . 0  
,212 160.2 
- 3 1 0  342.9 
14.25 9.92 
-1.3 1.099 102.9 .305 1.279 300.1 5 1 5 . 5  .a89 1.670A 100.0 .681 2.7 -14.9 269.1 
-1.5 .6W 109.0 .435 1.230 209.3 328.1 .695A 1 . I 6 4 0  80.5 1.391 2.1 9 .6  332 .1  
-2 .6  1.3Sl  101.2 .37S 1.082 317.1 458.3 .676 1.489A 111.4 2.054 5 . 0  3 5 . 5  101 .4  
4 - 5 4  7.73 4.55 16.18 2 f i l l  29.7 13.8 23.4 .627 4.926 82.8 249.1 62.8 105.00 
5- 350 1- 590 
1- 190 5- 142.7 
5- 74L.7 5- 830 
.e31 1 5 7 . 0  
.208 1 5 8 . 4  
.264 349.7 





- 1 . 7  1.107 101.9 .SO4 1.300 305.2 510.8 
-2.0 .E64 108.8 .424 1.242 210.5 340.3 
-3.3 1.333 99.1 .328 1.02? 322.1 462.0 
4.70 8.09 4.46 11.14 2/1/1 26.6 16.7 
.904 1.695A 101.4 +690  3.2 
.715A 1.7700 84.2 1.395 2.5 
.690 1.365A 109.0 1.030 5.2 
37.2 .e61 3.134 53.8 251 .1  
.718A 1.7700 84.8 1.395 2.5 
,708 1.004A 93.4 . D l 8  -10.4 
52.3 .901 L.269 72.7 302.5 
.976 i .9021 i a 7 . 6  . E  
-13.9 L I2 .7  
13.0 327.2 
36.9 111.4 





5- 410 5- 590 
5- 590 5- 743.9 
5- 748.9 5- 890 
(I- 420 3- 590 
5- 590 5- 750.0 
5- 750.0 5- ea0 
1.3 1.154 94.4 .a22 1.439 341.8 487.7 
-2 .1  .665 108.7 .423 1.244 210.6 342.4 
10.4 1.258 9 5 . i  .173 .E56 324.4 523.2 
8.49 9.86 4,44 12.58 1/1/2 11.7 78.8 
1.1 1.160 3 2 . 6  ,328 1.480 349.4 485.1 
-2.8 .666 108.4 .418 1.246 2 l O . T  352.1 
9.8 1.259 9 4 . 2  .188 .857 329.9 529.0 
6.74 10.11 4 . 3 9  lL .52  1/1/2 10.8 84.8 
.982 1.936A 108.3 .749 .9 -20.7 288.1 
.725A 1.7670 87.7 1.398 3.0  17.8 319.4 
,713 l.OO2A 92.L -916  -10.4 -35.0 lQ0.5 
S2.4 1.087 2.284 89.5 293.4 -41.3 99.60 
,964 1.969A 108.8 ,154 1.2 -20.1 t 8 8 . 9  
.728 1.7560 91.1 1.396 4.3 2 5 . 0  310.1 
.719 1.002A 91.1 .915 -11.7 -37.9 100.4 
.SOLD 1.993A 109.4 .I18 1.3 -19.1 289.2 
.715 1.7290 95.3 1.393 12.5 1 t . 9  299.4 
.?e4 1.004A 9 0 . 2  .914 -19.1 -43.1 101.3 
55.4 .4t¶ 5.292 63.6 289.7 -18.8 114.40 
$2.7 .eo2 L . tss  70.7 m 7 . i  -34.8 i i s . 6 0  
5- 430 5- 390 . I  
5- 390 3- 7s7.9 .2 
5- 757.9 3- 910 .2 
15. 
1 7 5 . 9  
157, l  






.9 1.161 90.8 .333 1.47? 357.7 483.2 
-4.3 .E64 107.8 .415 1.241 209.8 363.8 
10.4 I . 2 6 2  93.i -164 .880 S37.6 134.1 
8.96.10.33 4.36 lL.78 1/1/2 10.1 89.8 
.8 1.167 68.3 .S40 1.487 8.7 122.1 
-12.8 ,854 108.6 A 1 5  1.22t 208.9 378.2 
7.15 10.12 1.34 14.71 l / l / L  9.9 92.2 






. 3 t 6  . 328 
,914 
5- 440 5- 190 a 1  
3- 190 5- 768.9 .P 
s- rm.9 5- st0 . 3  
16. 
313 
MI33IC.N OURATION I 480 D A Y S  
UARS A R R I V A L  DATE * 2450600 * *  Y A V  i a a ~  
STOPOVER TIME = 0 D A Y S  1091 lN8OUND SWINGBY 
-. -. - _ -  _ _ -  - -- ._ 
LAUNCH ARRIVE 3PEEOl RA1 D E C L l  I 1 V 1 P 3 1  1 ECCEN SMA THE11 THETZ-PERIH APHEL P S I  2 V 2 I 2 OECL2 RAE SPEECZ 
DEPART SUNGBY 3PEED3 RA3 OECL3 I 3 V 3 P31 3 ECCEN SUA THE73 THET4 P E R I H  APHEL P S I  4 V 4 1 4 OECL4 R A 4  SPEED4 
3WNGBI RETURN 3PEED5 RA5 OECLS I 5 V 5 P S I  5 ECCEN SHA THE75 WET6 PERlH APHEL P S I  6 V 6 I 6 OECL6 R A 6  SPEEOI 
PROF AERO OVL OVA EVA OVD EVR TYPE SUN A SUN R KAPPA - A  E 1NC R A P  OECLP ETA PERIC - _ _  _ _  - -. - _  ._ 
5-  310 3-  600 . 2 8 2  1 3 3 . 5 - i 5 . 0 - ~ . 6 ?  5- .313 1 .211  285.6 S 3 4 . < 7 8 3 6 1 , - 5 9 9 A -  92.4 . 6 5 6 -  2 .0  - 1 3 . 7  210.2 , 1 4 7  
5-  600 3-  716.9 ~ 2 6 2  166.5 4.6 -.I .642 11'5.1 .504 1.188 208.1 295.6 .589A 1.7860 69.3 1.381 1.8 4 . 1  3 3 1 . 7  a 5 0 2  
5- 7 1 8 . 9  5 -  790 . S O 2  321.9 . 3  - 1  1 . 4 5 5  108.1 .599 1 . 5 1 8  310.6 447 .4  . 633  2.522A 120.2  1,162 3.3 28 .2  73.4 ~ 8 0 6  
14.90 11.81 6 .03  3.10 8 .51  5 . 7 1  21.16 2/1/1 52.2 S.6 11.6 .238 9 . 8 6 7  157.5 250.8 -21 .3  72.7L 2 .114  
5- 320 5- 600 .263 140.2 12 7 - . l  1.081 104 4 304 1 232 290 4 529 9 ,858 1 806A 94.5 -665 2 . 1  -14.6 256 .2  el50 
5- (LOO 5- 724.5 - 2 5 2  163.2 5 1 1  -.E -659 11211 :479 1:220 210:9 30113 .63SA 1:804D 73.6 1.389 1 .9  5.0 3 3 3 . 5  ,428 
$ 4 . 5 5  11 .23  5 . 7 1  3.33 6 .73  9 . 5 2  19.21 Z / l / l  4 4 . 3  7.6 9 . 2  .328 12.484 118.6 284.2 - 6 1 . 4  8O.IL 3.767 
5- 330 5- 600 - 2 4 1  146.4 10.0 - . E  1.088 103.4 .291 1.247 295.4 125 .2  .E77 1.618A 96 .1  -813  2.3 - 1 5 . 0  264.0 - 1 7 0  
5- 600 5- 730.2 ,245 160.5 5 . 3  -1.1 ,672 112.4 .461 1.245 213.3 318.1 ,671A 1.8190 17.3 1.391 1.9 7 .1  3 3 3 . 1  ~ 3 6 4  
5- 130 .2  5- 810 -364 336.6 - 6 . 2  - 1 . 7  1.379 103.4 .439 1.181 314.8 434 .0  .663 1.699A 114.3 1.090 4 . 5  33.2 9 2 . 2  .456 
1 1 - 3 7  10.17 5 . 4 3  3.59 6 .99  5 . 3 1  11.57 2/1/1 38.4 10.3 13.8 ,453 8.321 71.4 243.0 79.4 97.70 3 .316 

















































1 5 7 . 3  
156.9 
SS0.6 
1 0 . 0 1  
180.1 




156 .4  
359.2 





6 .9  .e94 %,633A 
,698A 1.8300 








.TO8  1.004A 
54 .6  .e18 
.983 1.618A 
.126A 1.8290 
, 1 1 3  1.002A 




5 7 . 1  .982 
IUN 1997) - 
9 7 . 6  .e80 
80.8 1.399 
111.6 1.051 
4.863 5 6 . 1  
99.0 .686 
84 .8  1.403 
109.2 i .033  





105.4 ~ 7 3 5  
68.0 1 .403  
92.2 -916  
2.146 6 9 . 1  
105 .9  .138 
9 1 . 3  1.403 
91.2 .911 
2,094 71.0 -~ 
2 . 5  
2 . 0  
4 . 9  
248. 7 
2 .8  
L . 3  







2 . 1  
-10.6 
292. 4 
- 1 4 . 9  
9 . 1  
35 .3  
S8.1 


















1 1 1 . 0 0  




















I 1.074 - 
- . 9  1.09s 102.4 .292 1.263 300.5 520.6 
-1.1 ,680 112.1 .446 1.264 215.0 330.0 
-2 .6  1 .353  101.2 ,318 1.089 311.9 451.8 
3.88 7.28 5.22 16.23 2/1/1 33 .6  13.4 
-1 .2  1.102 101.3 .289 1.280 305.6 516.1 
- 2 . 0  .686 111.1 , 4 3 1  1.216 216 .1  342.6 
-3.2 1.336 9 9 . 0  .332 1.035 322.9 461.2 
1.2 1.143 9 3 . 1  .e95 1.381 343.6 494.4 
-2.0 .686 111.7 .431 1.276 216.2 343.6 
10.6 1.258 95 .0  .173 .E56 324.6 J23.0 
S.68 9.06 5.10 12.63 1/1/2 1 4 . 1  18.8 
-9  1.141 91.9 .298 1.401 311.1 492.2 
- 2 . 6  .686 111.4 .432 1 . 2 7 7  216.1 353.2 
10.0 1.259 94 .2  ,168 ,658 330.2 528.9 
5.88 9 .26  5.01 12.J6 1/1/2 13.9 84.5 
.8 1 . 1 5 1  89 .9  .302 1.410 .4 130.7 
-3.7 .683 110.7 .428 1.269 215 .1  364.3 
10.5 1.262 93 .1  .164 .e60 337 .1  534 .1  
6.04 9 .42  4.92 12.18 1/1/2 13.4 89,s 
4 .19  7.58 5 . 8 1  15.20 e i i i i  29.9 16 .1  




5 . 1  
-11 .0  
5 . 1 6  
,218 
~ 2 3 5  
,264 















4 . 1  
-16.4 
4 .96  
l o . ¶  
4.0 
6 1 . 9  
3 . 9 1  
-14 .3  




1 2 . 5  
- 3 3 . 1  
-40.6 
- 1 9 . 9  
1 5 . 1  
-35 .4  
-42 .0  






















63 .3  
3 .e9 
11.3 











5- 300 I- 610 , 3 0 0  126.9 11.6 - .4  1 .061  106 .1  .323 1.199 280.1  544.0 .a12 1.586 86 .1  , 6 5 5  1.8 -10.9 2 3 6 . 1  - 1 3 1  
5- 610 I- 113.9 .312 161.6 4.9 - . 3  .653 118.0 . 5 5 0  1.195 210.5 285.3 .538A 1.8530 6 5 . 1  1.383 1.8 3.9 330 .8  ,592 
5- 713.9 5- 780 .S92 314 .1  2.3 1.0 1.512 110.7 . T i 4  2.156 309.5 444.1 .618 3.695A 123.S 1 . 2 5 1  2.1 25 .4  64 .5  ~ 7 0 3  
16.27 13.48 6.38 2 .19  8.20  1.10 23.67 W i l l  70.4 4 .6  16.2 .112 1 .091  173.4 L49.3 - 4 . 1  74.OL 1 . 0 4 s  
5- 
3- 







310 5- 810 - 2 1 1  133.6 
610 5- 719.5 - 2 9 1  164.2 
I l 9 . I  5- 790 . 5 0 5  322.5 
1 5 . 5 3  12.61 
15.6 - . 5  1.073 
5 . 1  - . 6  .674 
. 3  . I  1.459 
S.95 2 .88  6.29 
13.4 -.I 1.078 
6.1 -.8 ,690 
- 2 . 4  -.8 1.416 
5.60 3.05 6.46 
10.9 -.I 1.085 
6 . 3  -1.1 . T O 1  
-6 .1 -1.1 1.382 









1.211 285.5 539.4 
1.236 214.0 291 .1  
1.611 311.0 446.8 
2/1/1 5 9 . 5  5.6 
1.224 29O.S 534.8 
1.210 217.1 309.1 
1.344 312.8 450.0 
2/1/1 5 0 . 7  7.5 
1 .231  295.6 $30.2 
1.297 219.1 321.1 
1.191 315.2 4 5 3 . 5  





1 .584A 9 0 . 3  













I .  168 
156.0 
1.9 - 1 2 . 9  241.6 
1.8 4 . 6  332.3 
3.3 20.2 13.7 
250.0 -23.0 72.2L 
2 . 0  - 1 4 . 1  256.1 
1.8 5 . 6  332.6 
3.9 30.7 83.0 
L70.3 -69.1 83.11. 
C . 1  - 1 4 . 6  264.0 
1.6 6 . 9  331.9 
' 4.4 33.1 92.5 
L43.5 61.1 102.10 
320 5- 610 - 2 5 1  140.3 
010 5- 7 2 5 . 1  -287  161.3 
725.1 5- 800 .430  3 3 0 . 0  
11.08 12.03 
330 5- 610 -239  146 .5  
610 5- 730.9 ,280 159.0 
730.9 5- 610 ,365 337.1 

































5- 340 5- 610 .223 152.3 6.2 - . 6  1.091 101.9 .282 1.251 300.9 125.8 a896 1.603A 95 .4  -681 2.2 - 1 4 . 8  269.6 .166 
5- 610 5- 737.0 . 2 7 4  157.2 6.1 - 1 . S  ,709 115 .3  .466 1.311 221.3 332 .1  -1021 1.9290 81.4 1.410 1.9 8.6 328.6 .310  
I- 737.0 5- 620 . S I 0  3 4 4 . 1  -10.0 - 2 . 5  1 . 3 5 5  101.1 .382 1.097 316.5 451.2 .618 1.515A 111.7 1.060 4.6 35 .0  102.2 .401 
14.62 11.12 5.03 3.49 6.90 6.09 16.30 2 / 1 / i  38.2 13 .1  24.8 ~ 6 2 4  4.6S9 $1.7 247.7 51.7 112.40 2.262 
5- 350 5- 610 .201 1 5 1 . 5  5 . 1  -.8 1.098 100.6 .217 1.265 306.4 121.5 .91S 1.616A 9 6 . 8  -687 2.4 - 1 4 . 5  274.5 , 1 1 7  
5- 610 5- 745.4  -261 156.1 5 . 0  - 2 . 0  , 1 1 3  114.0 , 4 5 5  1.325 222.2 346.9 -122A 1.9260 6 5 . 9  1.413 2 .2  11.1 321.1 .e63 
5- 7 4 5 . 4  I- 830 .263 331.9 - 1 5 . S  - 3 . 1  1 .340  98.6 .339 1.048 324 .2  459.1 ~ 6 9 3  1.403A 109.5 1.039 4.6 3 5 . 4  112.7 . 3 5 5  
14 .48  10.72 4.60 3.14 1 - 1 4  5.92 15.31 2/1/1 33.6 15.0 40.9 -866 2.862 42.5 L48.3 42 .5  124.90 1.617 
5- 420 5- 610 . 1 2 4  
3- 6 l Q  5- 7S0.7 .263 
5- 750.7 5- 900 . 2 5 0  
14.13 
~ - - - - .  
5- 300 1- 620  , 300  
I- 620 5- 1 1 4 . 7  ,359 
5- 7 1 4 . 7  5- 7 8 0  , 5 9 7  







1 6 5 . 4  
315.S 
14.73 
11 .4  
3.6 
6 4 . 5  
3 . 1 1  - 
18.0 
5.6 
2 . 2  
6.38 
- 6  1.137 91.3 .214 1.357 3 5 4 . 1  499.3 .985 1.7291 
-2 .4  . T i 2  114.4 . 4 5 1  1.322 222 .0  355.0 .126A 1.9180 
10.4 1.260 94 .1  .166 .E56 330.6  526.7 ~ 1 1 4  1 . O O Z A  
5 . 1 4  6 . 5 2  5.62 12.64 l / l / 2  17.3 84 .5  59.1 .956 
- M A R 3  ARRIVAL DATE = 1450620 I20 JUN 1991) - 
- . 3  1.066 106.1 .322 1.196 280.1 148.5 . 6 l l  1.561 
- . 3  .697 122.2 . S T 0  1.211 211.1 288.3 . 5 4 T A  1.9950 
a9 1.520 110.6 ,121  2.267 310.1 4 4 3 . 4  -819 3.914A 
2.72 6.13 6 - 3 5  23.91 2/1/1 79.6 4.6 15.0 .166 
102.1  -725 1.2 
66.4 1.413 2.4 
92.3 .916 -11.0 
2.026 10.0 L90.9 
-19.0 2 9 1 . ~  .e36 
1 3 . 9  315.3 . 2 S l  
-36.0 100.6 .PO4 
-42 .3  lOL.20 ,964 
- 9 . 9  232.4 .127 
3.9 330.4 . I 9 7  
2 5 . 5  64.0 .712  
- 5 . 2  12.9L 1 . 1 2 5  
- 
86.0 .660 1.8 
65.4 1 .401  1.8 
123 .1  1.260 2.1 
7.614 173.0 L46.5 
5-  310 5- 620 .275 134 .0  1 6  2 - . 3  1.071 101.2 .305 1 206 285 .3  5 4 4  0 ,838 1 . 5 1 4  66 .2  ,666 1.9 -11 .8  244.2 * I 2 8  
5- 620 5- 7 2 0 . 3  . 343  162 .4  6:s - .6  . 7 1 5  120.9 . 5 4 1  1:315 220.9 300:9 '6041 2.0250 70.1 1 .410  1 . 7  4 .5  3 5 1 . 3  a 5 0 9  
8- 720.8 5- 790 .SO9 323.2 . 3  .1 1.464 106.1 ,616 1.653 3 1 1 . 5  446 .2  .635 2 .61 lA  120.6 1.195 3 . 3  2 6 . 2  74.1 -618 
S6.5S 13.62 5.91 2.13 6.14 1.91 21.48 2 / l / l  61.8 5.6 9 .1  .232 12 .651  152 .3  L46.7 -26.6 l l . 0 L  2 * 7 O 7  
5- 320 5- 620 - 2 5 3  140.5 1 4 . 1  -.3 1.016 103.9 ,292 1.216 290.5 539.6 .862 1.573A 9 0 . 2  - 6 7 1  1.9 -13 .3  2 5 4 - 3  a 1 3 3  
5- 620 5- 725.6 e332 150.9 6.9 - .9  .129 120.0 .520 1.350 224 .1  312.9 .649A 2.0520 7 4 . 3  1.417 1.7 5 . 4  331 .1  
5- 725.6 5- 600 ~ 4 3 2  330.1 - 2 . 3  -.I 1.420 105.7 .S24 1.365 3 1 3 . 3  449.3 e650 2.081A 1 1 7 . 5  1.141 3.9 30.7 8 3 . 4  * 5 3 8  
1 5 . 9 7  13.13 S . 5 0  L.63 6.24 7 - 6 1  19.44 2/1/1 57 .9  7.4 7.6 .322 14.775 93.0 S13.2 -80.2 90.00 4 . 4 3 1  
8 -  330 5- 620 .e33 146.7 11.6 - . 3  1.062 102.1 .281 1.229 295.8 535.2 .663 t . S ? S A  91.9 - 6 7 1  2.0 - 1 4 . L  282.5 , 1 4 1  
5- 820 5- 131.6 ~ 3 2 3  151.9 1.0 -1 .2  ,739 119.3 .SO4 1.317 226.1 324.1 .683A 2.0720 76.3 1.422 1.7 6.6 329.4 * 3 6 7  
5- 731.6 5- 610 - 3 6 7  337.9 -5 .9  -1 .6 1.385 103.3 .448 1.204 315.6 452.6 .664 1.144A 114.6 1.098 4.4 32.9 92.9 -466  

















340 .- 620 
620 5- 736.1 
119.1 5- 620 
9.3 -.4 




5 . 1  -2.2 
-14 .1  -2 .1  
4.*7 3.37 
1.083 101.6 
















.273 1.241 301.2 530.9 
.492 1.394 228.2 336.4 
.388 1.109 319.3 416.2 
16.41 2/1/1 43.5 12.5 
.e67 1.253 306.9 526.6 
-416 1.391 228.4 355.3 
.3S7 1.085 327.1  456.1 
15.62 2/1/1 36.5 12.6 
VAL DATE = 24S0630 ( 3 0  
-304 1.203 284.9 548.6 
-575 1.449 228.8 305.3 
.628 1.709 312.1 441.4 
21.69 P / l / l  76.9 1.7 
.268 1.213 290.3 544.3 
.$SO 1.485 232.0 317.3 
.S33 1.394 314.0 448.5 
19.60 P / l / l  6 6 . 1  7.L 
.$??E 1.223 295.8 140.1 
.54L t.509 234.2 3gS.1 
,457 1.L2S 316.5 451.8 
17.90 L/1/1 S7.1 9.5 
-215  152 .4  
~ 3 1 6  156.6 
-311 345.1 
1S.27 12.11 
. I 9 6  157.6 
-304  156.0 
-262  3 5 5 . 1  
14.90 11.53 
~ 2 7 4  134.4 
e 4 0 0  161.0 
~ 5 1 3  324.1 
16.02 15.38 
e 2 5 0  140.8 
-367  159.0 




. S I 9  336.0 
1O.rL 18.96 
,902 1.58OA 93.4 .683 2.1 - 1 4 . 5  269.2 . 1 5 0  
.706A 2.0810 82.3 1.426 1.9 8.2 325.4 .?ill 
,679 1.S40A 111.9 1.065 4 . 1  34.5 102.7 e 4 0 6  
e7.0 .E20 4.260 43.8 246.3 43.8 116.40 L.034  
.919 1.588A 9 4 . 1  -669  2.2 -14.5 274.5 .160 
.721A 2.0560 86 .5  1.426 2.1 11.7 313.5 e262 
.696 1.412A 110.2 1 . 0 5 S  4 .3  33.3  114 .1  a370 
48.6 .E75 2.4L6 32.9 t 4 5 . 0  32.9 137.30 1.250 __ _ _  JUN 1997) 
.E36 1.568 66.3 ,671 1.9 -10.1 240.0 . I 2 4  
.616A 2.2810 70.6 1.43s 1.1  4 .4  329.6 ~ 5 1 -  
a 6 3 6  2.7631 120.6 1.208 3.5 26.2 74.6 . E L 7  
6.8 ,226 16.870 142.9 L47.1 -36.3 IL .6L  3.619 
-683 1.163 63.2 ,616 1.9 -12.5 250.9 .125 
.OSSA L.3100 75.0 1.441 1.6 5.L 326.1  -439 
6.0  .317 14.249 86.6 L38.4 66.6 1Ol.SO 4.100 
,6991 t.327D 7S.t  1.44s 1.6 6.3 326.1 .349 
.os1 t,iso~ 117.1 a . i a  3.9 30.6 63.9 . s a  
.a65 i . s ( ~ i  09.9 mi 1.9 -15.0 210.1 .%so 
.66e S . T W A  114.8 1.104 4.3 3e.s 93.5 4 1 2  
a7.e ,441 0.933 48.1 t 4 t . e  48.e iis.9~ c.443 
350  5- 620 
620 5- 750 .0  
150.0 5- 630 
16.7 - . l  
7.1 -.7 
. 3  .l 
9.90 L . 8 4  
14.7 -.l 
7.4 -.9 
-e .3  -.7 
5.48 t .6T  
12.6 - . I  
1.4 -1.2 
-3.7 -1.6 
9.13 2 .77  
310 5- 630 
830 5- 1 2 l . t  
1 C l . L  5- 790 
520 5- 630 
630 5- 726.8 
726.6 9- 600 
330 5- 030 
e30 3- 732.8 






8TOPOVER TIME D D A Y 8  1997 INBOUND SUINGBY 
M A R 3  HI SION ARRIVAL DURAll.ON DATE = 4 6 0  E 4 5 0 6 3 0  D A I S
~ _ _  - -_ .. - 
LAUNCH ARRIVE 5PEEDl RAl.-DECLl- 
DEPART 3XNGEY 3PEEDS R A 3  OECL3 
8UMGOV RLTURH 8PEEO5 R A 3  DECL5 
8- 340 5- 630 .LO9 152.6 10.4 
I- 630 5- 739.0 .366 156.4 7.1 
5- 739.9 I- 820 ,313 346.6 -0.9 
16.L7 13.37 4.63 
PROP AERO DVL - - --- - 
- - - __ . _I 
I 1 V 1 PSI 1 ECCEN SHA THETI  THETL'PERIH 
I 3 V 3 PSI 3 ECCEN BHA THE13 THE14 PERIH 
I I V 5 PSI 5 ECCEN SHA THETl THE16 PERIH 
DVA EVA DVD EVR TYPE 3UN R KAPPA SUN A 
-.e 1.066 101.3 .e67 1.233 301.4 536.1 .905 
- 1 . 5  .79D 121.9 ,529 1.519 235.5 341.7 .713A 
-2.3 1.366 100.0 .396 1.131 320.6 454.6 .661 
2.90 6.31 0.54 16.58 ~ / i / i  49.9 1 i . r  31.4 
- _  . . ___ 
APHEL--PSI e v o I e 
APHEL PSI 4 V 4 I 4 
APHEL P31 6 V 6 1 6 
- A  E INC RAP 









30 JUN 1937 
R A 2  SPEEEP 




8lOPOVER TIME = 0 D A Y S  1997 INBOUND SWINGBY WISSIQN OURATION i 520 D A Y S  
M A R 8  ARRIVAL O A ? L  = 24¶0510  
2 WAR 1997 
LAUNCH ARRIVE-baEEO1 --RAi-DECLl-i-c--V 1- P S I - 1  iCCEN - S W A '  THE11 THETZ-PERIH APHEL PSI 2 V 2 I 2 OECL2 R A 2  SPEECP 
DEPART SYNCBY SPEED3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SWA THE13 THETI  PERlH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEED4 
8WNGBY RETURN 8PEEO5 R A 5  OECL5 I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERlH APHEL PSI 6 V 6 I 6 OECL6 RA6 EPEE06 
PROP AERO OVL O V A  EVA OVD--D-R _WPE-SUN e SUN RLA!P"-_A._- C -_RAP OECLP ETA PERlC -_ -_ - - 
MARS ARRIVAL DATE = 2450510 4 2 WAR 1997) - -- - __. __ ._ _-_ 
5- 270 S- 5 1 0  ,424 105.0 18.8 -1.7 1.078 113.1 ,425 1.239 269.7 516.2 ,712 1.766A 105.7 -630  1 .6  - 1 3 . 0  224.8 e213 
510 5- 713.4 -185 187.9 -4.4 -*3 e565 86.2 .474 1.130 175.8 295.4 .594A 1.665 7 0 . 4  1.368 2 .1  5.6 324.1 e 4 7 7  
5- 713.4 5- 790 . 4 7 7  318.2 . 4  .I 1.419 108.0 . I 3 8  1.355 306.9 452.4 .626 2.085A 118 .8  1.138 3 . 3  28 .1  70.5 ,559 
17.94 12.89 8 .97  5.05 6.44 3.92 20.00 2 /1 /1  31.4 6 . 2  9 .4  ,264 12.163 146.8 243.2 -32.0 76.5L 2.948 
MARS ARRIVAL DATE = 2450520 I 1 2  MAR 1997) --- - - - -_ - - - __ - - 
5- 270 5- 520 .411 103.0 19.0 -1 .6  1.072 112.5 .412 1 2 2 1  269,s 520 4 . 7 l 7  1.724A 102.8 .623 1.6 - 1 2 . 7  224.8 - 2 1 1  
5- 320 S- 714.1 ,183 187.1 - 4 . 2  -.3 .S64 88.5 .474 1:125 178.3 294:7 .592A 1.658 70.2 1.364 2.1 5 . 5  325.7 ..PO 
5- 714.1 5- 790 ,480 317.0 94 e l  1.423 108.1 .545 1.379 307.3 451.8 -627 2.130A 119 .0  1.143 3.3 2 8 . 1  70.9 ,565 
17.07 12.54 8.68 4.53 7.92 3.86 20.14 2 / 1 / l  39.9 6 .1  1 0 . 1  .261 11.347 149.S 244.6 - 2 9 . 2  75.9L 2.697 
5- 280 5- 520 .402 110.9 17 .7  -1 .7  1.082 111.9 .412 1.253 273.3 514.6 .737 1.769A 105.7 ,640 1.9 - 1 4 . 2  231.9 -235  
5- 520 5- 720.1 ,167 184.6 - 4 . 8  - . 7  .578 89.4 -448  1.145 179.3 305 .1  ,632A 1,617 73.8 1.369 2.3 7.2 328.2 a414 
5- 720.1 5- 800 . I 1 4  324.9 -2 .9  - .9  1.389 105.7 .474 1.221 309.4 4 5 4 . 5  .643 1.799A 116 .1  1.102 4 . 1  51.4 80.3 - 4 9 6  
17 .11  12.00 8 . 4 8  5 . 1 1  8 .50  1 . 5 3  18.47 2 /1 /1  33.0 8 .9  10.7 .350 1 0 . 7 3 8  108.2 272.2 - 6 7 . 8  8 5 . l L  3 . 4 1 0  
5- 290 5- 520 -398  118.6 15.8 -1 .9  1.093 111.4 * 4 1 5  1.290 217.1 508.9 . 7 5 S  1.821A 108.4 *658  2.3 -15 .1  237.6 ,261  
5- 520  5- 726.0 ,156 181.9 -6 .0  -1.3 e588 90.2 .427 1.161 180.2 311.4 ,665A 1.6570 77.0 1.374 2 . 6  9 .9  329.5 -357  
5- 726.0 5- 810 .357 332.4 - 7 . 3  - 2 . 0  1.362 103.5 ,411 1.117 311.9 457.8 ,858 1.5171 113.4 1.068 4 . 8  34 .4  89.8 - 4 3 5  
1 7 . 4 0  11.63 8.34 1 . 7 7  9.15 3.29 17.0)  2 /1 /1  27.6 12.2 17.4 .472 6 .611  80.7 233.2 80.6 9 1 - 4 0  C.649 
5- 300 5- 520 .392 126.0 13.2 -2 .3  1.108 111.0 ,422 1.334 281.0 503.3 .771 1.897A 110.9 ,677 2.7 -15.4 242.2 ~ 2 8 9  
5- 520 5- 732.0 .148 178.8 - 8 . 4  -2 .0  ,597 90 .7  .411 1.174 181.0 325.8 .69lA 1.6570 80.2 1.377 3.2 14.2 329.2 ,508 
5- 752.0 5- 820 .308 339.5 -12.9 -3.0 1.339 101.4 .359 1.048 315.0 461.S .672 1.423A 110 .7  1.040 5 . 5  3 7 . 2  99.5 .382 
l 7 . 8 8  11.40 8 . 2 7  6.48 9.86 3.13 16.87 2 /1 /1  23.3 16.0 28.9 .633 4 . 0 0 1  89 .5  242.6 69.5 101.70 1.900 
HARS ARRIVAL DATE 2: 2450530 (22 MAR 1997) -___-- .- 
5- 270 5- 130 . 4 0 0  103 .1  19 .2  - 1 . 5  1.068 112.0 .402 1.207 269.3 524.6 .722 1.692A 9 9 . 9  . 6 l 8  1.5 -12 .1  224.2 - 1 9 2  
5- 530 5- 714.8 -181  185.8 -3.8 -.3 .564 90.9 .474 1.121 181.0 294.0 .589A 1.6520 70 .0  1.363 2.0 5 . 4  327.2 - 4 8 3  
5- r14.8 5- 790 .483 317.7 .4 - 1  1.427 108.1 .S52 1.402 307.8 451.1 .628 2.177A 119.2 1.148 3 .3  2 8 . 1  71.2 ~ 5 7 1  
16.36 12.28 8.44 4.09 7.48 3.83 20.28 2 /1 /1  45 .1  6 . 0  10.7 .257 10.677 151.9 246.0 -26.8 75.4L 1 . 4 9 1  
5- 280 5- 530 -388 111.0 17.9 -1 .6  1.077 111.2 .398 1.234 273.2 519.0 .743 1.V25A 102.8 .633 1.8 - 1 4 . 0  232.3 .e13 
5- 530 5- 720.7 .166 183.0 - 4 . 1  - . 7  ,579 91 .8  ,448 1.142 182.2 304.6 .631A 1.6530 73.6 1.369 2 . 2  7 .1  329.6 ,416 
5- 720.7 5- 800 ,416 325 .5  -2.8 - . 9  1.393 105.7 .479 1.235 309.8 414 .0  .643 1.826A 116 .3  1.106 4 . 1  3 1 . 1  80.6 -501  
16.26 11.68 8 . 1 8  4 . 5 8  7.97 3 .50  18.57 2 /1 /1  3 7 . 1  8 . 7  10 .7  .347 10.728 112 .2  268.0 -64.4 83.5L 3.376 
.379 118.7 1 6 . 1  -1 .7  1 .086  110 ,6  .397 1.265 2Y7.1 513.3 .762 1.768A 105.5 .649 2.1 -15.0 238.7 ~ 2 3 7  
a 1 5 5  179.9 - 5 . 1  -1 .2 ,590 92.4 .427 1'.159 183.3 315.0 .664A 1.6540 16 .9  1.373 * 2 . ¶  9 .5  330.8 -358  
e358 333.0 -7 .1  -1 .9  1.364 103.5 .415 1.126 312.3 457.3 .658 1.594A 113 .5  1.011 4.8 5 4 . 2  9 0 . 1  e439 
6.40 11.26 7.99 5.1s 8 .53  3.27 17.12 2 /1 /1  31.0 11.9 16 .7  ,469 6 . 8 7 0  82.6 232.9 82.5 9 4 - 4 0  C.755 
,373 126.0 13 .7  -2 .0  1.098 110.1 .401 1.302 281.0 507.Y ,780 1 .8231  108.0 .665 2.5 -15.6 243.6 -262 
.148 176.8 - 7 . 0  -1 .9  . 5 9 9 '  92.9 .411 1.173 184.2 325.4 .691A 1.6550 8 0 . 1  1.317 3 . 0  15.4 530 .4  . S O 8  
-308 340 .1  - 1 2 . 6  -2 .9  1.341 101.4 .361 1.053 311.4 461.0 -673  1.433A 110 .8  1.042 5 . 4  36.9 99.8 a384 
6.74 10 .91  7.85 1.78 9 .18  3.12 15.92 2 /1 /1  26.1 15 .6  27 .6  e632 4 . 1 8 7  6 9 . 9  244.2 69.9 101.20 1.015 
5- 290 I- I 3 0  
5- I 3 0  5- 726.6 
5- 726.6 5- 810 
5- 300 5- 530 
5- 530 5- 732.6 
5- 732.B 5- 820 
5- 310 5- 530 
5-  5 5 0  5- 740.5 
I- 740.1 5- 830 
,369 133.0 10 .6  -2.4 1.110 109.6 ,408 1 .344  285.1 5 0 2 . 2  .796 1.891A 1 1 0 . 2  a683 3 . 1  -1S.5 248 .1  ,288 
.145 172.5 - 1 2 . 2  -3.4 .606 93.3 ,398 1.185 185.0 338.7 .714A 1.6560 84 .0  1.381 4 . 3  22.6 326.6 a266 
.266 348.0 -18.0 - 3 . 6  1.328 99.3 .321 1.013 320.6 463.8 .688 1.338A 108.7 1.025 5.5 38 .1  110.5 .341 
7.27 10.82 7.76 6.46 9 . 8 3  3 .06  15.02 2 /1 /1  22.4 18.2 45.7 ,852 2 . 5 7 S  63.4 2 4 2 . 8  63.2 109.70 1 . 3 4 3  
5- 310 5- 530 
5- 5 3 0  5- 745.7 
9- 745.7 5- 830 
1 
-319.133.0 10.6 
. l S l  168.9 - 1 9 . 2  
.263 352.1 -1S.5 
7.39 10.93 7.76 
-2.4 1.110 109.6 
-S.3 ,608 93 .3  
-3.0 1.341 98 .8  
8.46 9 .83  3.17 - WARS A R R l  
-1 .4 1.064 111.6 
- .4  .S66 93.5 
. 1  1.431 108.1 
3.72 7.12 3.84 
-1 .4  1.072 110.7 
-.8 ,582 94.2 
- .9  1.396 1 0 5 . 7  
4.12 7.52 3 .52  
,408 1.344 285.1 502.2 a196 1.891A 110.2 
.393 1.189 185.2 347.1 ,7221 1.6570 86 .4  
-340  1.050 324.4 459.1 .693 1.406A 109.S 
15.33 2 /1 /1  22.4 1 4 . 8  17.0 .e69 2 . 0 9 8  
[VAL DATE 245OS40 f 1 APR 1997) -
.39# 1.196 269.1 528.9 -725 1.667A 9 7 . 0  
.475 1.118 183.9 293.4 .Sa71 1.6500 69.9 
,559 1.425 308.2 4 5 0 . 6  .628 2.222A 119.3 
20.41 2 / 1 / 1  51.1 5 .9  11.3 . 2 5 4  10.143 
,386 1.219 273.1 123.3 , 748  1.690A 100.0 
- 4 4 8  1.141 185.3 304.2 ,629A 1.6520 73.5 
.484 1 .248  310.3 413.4 .644 1.853A 116.4 
18 .61  Z / l / l  41.9 8.5 10.7 .344 10.715 
,683 3 . 1  
1.382 6 . 1  
1.040 4 . 8  
61 .4  231.8 
-19.5 248 .1  
33.7 322.0 






5- e70 5- 5 4 0  .392 103.2 19.4 
I- 540 5- 71S.4 ,181  184.0 -3 .0  
5- 715.4 5- 790 .486 318.3 .4  
15.83 12.10 8 .27  
S- 260 5- 540 ,377 111.0 18.2 
5- I 4 0  5- 721.3 a167 180.7 -3.2 
5- 721.3 5- 800 .418 326.2 - 2 . 8  
1 5 . 5 8  11.46 7.94 
.616 1.5 
1.362 2.0 
1.153 3 . 3  
153 .8  247.3 
.629 1 . 8  
1.368 2 . 2  
1.110 4 .0  
115.8 26J.S 
-11.3 222.8 
5 . 4  328 .5  











' 8 . 9  330.9 
31.2 81 .0  
- 6 9 . 3  82.2L 
5- 290 5- 9 4 0  .36S 118.7 16.5 -1.5 1.081 109.9 .383 1.246 277.0 517.7 e769 1.723A 102 .1  -642  2 . 0  -14.9 239.3 .PI5 
5-  5 4 0  5-  727.2 .157 177.5 -3 .8  -1 .2  .594 94.8 . 4 2 7  l . l S 9  188,s 314.7 ~ 6 6 4 1  1.6550 76.9 1.373 2.4 9 . 1  332.0 .359 
5- 72 f .2  ¶ - ' O l O  .359 333.6 - 7 . 0  -1 .9  1.366 1 0 5 . 5  .419 1.134 312.7 456.7 .659 1.609A 1 1 3 . 6  1.074 4 .7  34.0 90.5 .442 


















.308 5 4 0 . 6  
15 .81  10.69 
-349  1 3 3 . 1  
,146 1 7 0 . 1  
,266 347.9 
16.19 10.43 
--_ __ ._ ___ 
14 .2  
-s .3  
- 1 2 . 3  
7 . 4 s  
11 .3  
- 9 . 1  
- 1 8 . 1  
7.31 
20 .4  








-2 .0  
-2 .7 
7 . 7 5  
-I.? 1.091 109.3 
-1.8 ,602 9S.3 
-2 .9  1.343 101.4 
5.S6 0 . 5 a  3.15 
- 2 . 0  1.101 108 .1  
-2 .9  ,609 95.5 
- 3 . 6  1.127 99.3 
S.76 9.14 3.06 
WARS A R R l  
- 1 .2  1.055 112.6 
- . 1  ,150 91 .8  
1.1 1.479 110.6 
3.27 6.68 4.33 
-1 .2  1.061 111.3 
- . 4  . S 7 0  96.3 
.I 1.435 108.1 
3 .4s  8.84 3.90 
-1.3 S.068 110.3 
-.8 .587 96.9 
-.8 1.399 IOJ.7 






















1.276 281.1 512.2 
1.174 187.6 321 .2  
1.058 31S.B 460.5 
2 /1 /1  29.3 15.2 
1 .311  285.1 506.7 
1.185 188.4 337.S 
1.012 320.5 163.9 
e l l 4 1  2 5 . 0  18 .3  
ITE 2460550 I l l  A 
1.169 264 .8  538.5 
1.090 18S.4 281.9 
1.714 306.9 447.6 
2 / 1 / %  70.9 3.9 
1.187 268.9 533.1 
1.118 187.0 293.0 
1.449 308.6 450 .0  
2 /1 /1  57.9 5.8 
1.208 272.9 529.8 
1.142 188.6 304.0 
1.261 310.6 452.9 






















l .765A 101 .1  
1.6570 8 0 . 1  





-852 L . 7 6 0  










1.6550 73 .4  
1.876A 1 1 6 . 6  








6 5 . 1  
.. . 













2 . 8  
8 . 3  
245.6 
2 . 8  
3 .7  
1 . 5  
L46.5 
-15.0 
1 2 . 8  
38.7 
70.1 
- 1 5 . 7  
19 .6  
58 .2  
8 3 . 1  
245.1 













3 4 0  
1 . 4 0 9  
110 
1 4 0  































5 5 0  
716.0 
5 5 0  
710.0 
reo 




- 2 0 1  184.9 






- 6 . 4  
4 .2  
25.0 
- 4 . 7  
-10 .2  
1 .3  
28.2 
-23.3 
- 1 2 . 9  
6.7 
3t.l 
-58 .8  
2 0 8 . 0  
326.6 
62 .6  









. S I 6  103.3 








2 . 0  
3 . 3  
248.5 
1.7 
2 . 1  











5 5 0  
721.9 
5 5 0  
721.9 
800 
a 3 1 4  118.7 16.8 -1 .4  1.078 109.4 .371 1.231 277.0 322.2 .774 1.687A 100.0 ,638 2 . 0  - 1 4 . 5  239.4 e195 
.161 174.6 -2.4 -1.2 .399 97.4 ,429 1.181 190.0 314.6 ,663A 1.8390 76.8 1.374 C . 3  6 . 8  332.9 ~ 3 8 0  
e360 334.1 -6 .8  -1 .8 1.369 103.5 .422 1.142 313.1 416.2 .660 1.625A 113.8 1 . 0 7 1  4 .7  33.9 90 .8  - 4 4 5  
14.97 10.83 7.44 4 .14  1.54 3.38 17.28 2 /1 /1  39.3 11.4 l S . 6  .464 V.362 815.5 C31.3 85 .4  93.00 2.954 
5- 300 5- 5 5 0  .342 128 .1  14.7 -1.1 1.085 108.6 .368 1.256 282.1 116 .1  .794 1.7181 102.  .651 2 .0  - 1 5 . 4  245.9 . e l $  
5- 5 5 0  S- 133.7 . I 5 4  171.4 -3.5 -1 .7 .608 97.7 .413 1.170 191.2 325.2 .690A 1.6620 80. 2.1 1 8 . 9  332.2 ,509 
4- 7233.1 5- 820 -309 341.1 -12 .1  -2.8 1.345 $01.3 .366 1.063 316.2 460.1 .674 1.452A 111.1 5.2 38.4 100.4 .38B 
15.06 10.45 7 .20  4 .61  8.00 3.25 16.01 W111 33.0 14.9 25.5 a631 4.11?9 6 .9  70.0 %OO.SO 8 . 2 2 6  
3- 310 S- 5 1 0  ,332 133.2 12.0 -1.1 1.094 107.9 .368 1.285 285.3 511.3 -812 1.Y58A 104.  
5- S 5 0  9- 140.6 - 1 5 1  168.1 -6 .3  -2 .6 .615 97.9 .a01 1.188 192.2 337.1 . 7 1 l A  1.6650 83. 
5- 740.5 5- 830 -265 348.9 -18.0 -3.6 1.528 99.3 .a21 1.013 320.6 463.7 .088 %.339A 108.7 2.023 9 . 1  38.1 11 
.665 2.8 -13.8 251.3 ~ 2 %  
1.881 3.4 17.7 328.8 -268  
 is.^ 10.m 7.01 5 . ~ 8  e.se 3.17 15.02 2 i i i i  28.1 i 8 . t  40.4 ,853 2.899 s2.s ~ 4 8 . 7  eo.3 t o  
. ___ - WAR8 ARRIVAL DATE : L450560 I21  APR 1991) 
9- 260 3- S O 0  ,409 9 5 . I  20.7 -1.1 1.054 112.7 .403 1.10s 264.3 542.6 ,896 1.634 88 .3  .506 1 . l  - 4 . 6  804.1 - 1 5 1  
5- 160 5- 710.7 8208 182.4 -1.4 -.l , 5 5 8  90.0 .114 1.091 188.5 28l .S  .SSOA 1.6520 6S.5 1.354 1.9 4.2 3C7.8 ,571 
5- 710.7 5- 180 .571 311.4 2.6 1.1 1.484 110.6 .S64 1.824 507.5 447.0 -615  5.0361 IL8.l 1.22? 8 .5  L3.1 61.0 -668  
l 6 . 2 l  13.09 6.64 3.18 6.19 4.43 2 g . V  &?/%/I 79.7 4.0 16.S . le4 6 . 9 8 0  173.3 L46.4 -4 .3  76.OL 1.101 
316 
STOPOVER TIME = 0 DAY3 1997 INBOUND SWINGBY W1SSIC.N 0URATIC.N 5 520 C A Y 3  
M A R S  ARRIVAL CATE 5 2 4 5 0 5 6 0  --__ - 
LAUNCH &RRIVE---SPEEOl R A l  OECLl- 
DEPART SUNGBY SPEED3 R A 3  OECL3 
SWNCBY RETURN EPEE03 R A 5  O P C L S  
__ PROP AEROYX-- 
S- 270 I- 560 .383 103 .1  20.0 
3-  560 I- 716.6 e190 178.7 -.8 
5- 716.6 5- 190 .491 319.6 .4 
11.51 12.09 8 . 0 6  
5- 280 J- 180 ,381 111.2 18.8 
5- 560 I- 722.5 , 1 7 7  175.0 - .6  
3- 7 2 2 . 1  5- 800 a421 327.3 -2.8 
- -  - . 
1 1 V 1 P S I  1-ECCEN SMA THETl THETZ PERIH -APHEL -PSI 2 V  2 I 2 OECLZ R A 2  3PEECP 
1 3 V 3 PSI 3 ECCEN SMA THE13 THETI PERIH APHEL PSI 4 V  4 I 4 OECL4 R A 4  3PEECI 
I 5 V 3 PSS 5 ECCEN SXA W E T 5  THETI PEFtlH APHEL PSI 8 V 6 I 6 OECL6 RAE 3PEEC6 
~ V ~ - ~ ~ A ~ _ D ~ O ~ E V R _ T Y P E _ S U N  A SU  R K A F S A  __ - A  __ E _--lNC RAP OECLP ETA PERIC 
-1 .1  1.059 111.2 .384 1.181 268.6 537.3 .728 1.634A 91.7 .615 1 . S  -8 .9  217.7 ' ,153 
-e4 -577 99 .3  .479 1.121 190.4 292.9 ,584A 1.6570 69.6 1.365 2.0 5 .2  330.8 a492 
3.22 6 .83  4 .03  20.67 2 /1 /1  6S.6 5 . 7  12.2 .249 9 . 4 3 7  156.8 249.5 - 2 2 . 1  74.3L 2 . 0 9 9  
-1.1 1.065 110.0 ,370 1.199 272.8 132.0 .755 1.64211 9 4 . 7  .62S 1 . 7  -11.9 229.3 a163 
-.8 ,594 99.7 .432  1.146 192.2 303.9 .628A 1.6630 73.3 1.370 2.1 6 . I  332.8 9 4 2 2  
-.8 1.402 105 .7  .493 1.274 311.0 452 .4  ,646 1.9031 116.7 1.118 4 . 0  31.0 81.6 a513 
1 4 - 7 7  11.34 7 .61  3 .43  6 .83  3.73 18.86 2 /1 /1  53.8 8 .1  10.1 .338 10.167 120.7 063.1 -56.9 80.2L 3.504 
5- 290 8- 560 *344 118.8 17.2 -1.2 1.072 108.9 .361 1.218 276.9 126.6 .779 1.658A 97.3 ,636 1.9 -15.9 238.8 .117 
5- $60 5- 728.3 -168 171.4 -.I -1.2 .606 '100.1 .431 1.166 193.8 314.7 .863A 1.6690 76.8 1.375 2.3 8.4 3 3 3 . 6  e361 
5- 728.5 5- 810 -361  334.7 - 6 . 7  -1 .8  1.371 103.4 .426 1.150 313.4 455.7 -660  1.639A 113.9 1.080 4.6 33.7 91.1 ,441 
14.53 10.79 7.25 3 - 1 5  7 . 1 1  3.54 17.32 2 /1 /1  44.5 11.1 1 5 . 1  .462 7.601 86 .1  231.7 86 .0  92.60 3 .050  
. i  1.439 io8.i . s i 2  1,473 309.0 449.1 ,630 z.3161 119.7 1.163 5.3 2 8 . 2  72.2 .sa6 
1- SO0 1- 600 ,330 128.2 15 .2  -1.3 1.080 108 .1  .35S 1.240 281 .1  521.2 .BOO 1.681A 99.8 -647 2.1 - 1 5 . 1  248.3 - 1 9 1  
5- 860 5- 134.L -162  168.3 -1 .1 -1.6 .616 100.3 .416 1.182 195 .2  321.4 .69OA 1.6730 80.0 1.379 2 . 5  11.2 332.8 -309  
3- 734.2 5- 820 -309  341.5 -11.8 -2.8 1.348 101.3 .368 1.068 316.5 459.6 .674 1.461A 111.2 1.048 5.2 36.2 100.7 *390  
1 4 . 5 1  10.37 6 . 9 6  4.14 7.54 3 .41  16.05 2/1/1 37.2 14.6 24.7 .630 4.680 69.1 248.0 69.5 101.10 2 . 3 1 7  
I- 310 I- 
5- 580 5- 
8- 741.0 5- 
9- 370 5- 
I- 580 I- 
S- 743.6 5- 
I- 380 (I- 
3- 560 s- 
9- n o . e  s- 
580 e318 








150.2 . l o o  
17.28 











359 .1  
9 .11  
12 .6  
-3 .7  
- 1 7 . 8  
6.72' 
3 1 . 0  




- 1 0 . 4  
6 3 . 2  
5 * 74 - 
-1.1 1.089 107.3 ,312 1.261 285.4 515.9 .e19 1.1101 
-2.4 .623 100.4 .404 1.194 196.2 337.2 .712A 1.6770 
-3.5 1.329 99 .2  .322 1.011 320.9 463 .1  .688 1.343A 
4.59 7.98 3.34 13.04 2/1/1 31.6 17.9 38.9 ,856 
8.1 1 . 1 5 5  102.5 .387 1.487 313.7 485.7 .911 2.063A 
-2.8 .625 100.4 .401 1.197 196.4 341.5 .717A 1.6770 
10.1 t . 2 1 8  95 .1  .173 .856 324.1 123.4 . 7 0 7  l.OO4A 
7.88 11.25 3 .33  12.52 i l l 1 2  17.7 78.7 46.4 ~ 9 3 3  
3.6 1.168 101.4 .400 1 .543  319.0 481.1 .Be l  2.160A 
-4 .3  -627 100.3 .396 1.201 196.5 312.1 .725A 1.6770 
10.0 1.2S9 94.2 .168 ,818 530.1 128.9 ,713 1.002.4 
8.17 11 -14  3.37 12.15 1/1/2 10.0 84.B 4 3 . 6  1.014 
- MARS ARRIVAL DATE : 2410570 ( 1 MAY 1997) - 
102.0 .659 2.4 - 1 5 . 1  252.3 a 2 1 4  
83 .5  1.383 3 .1  1 6 . 2  329.e .265 
108.7 1.024 1.4 37 .9  110 .6  ~ 3 4 1  
3.001 61.3 250.2 6 1 . 3  106.fO 1 .713  
112.1 .744 
8 4 . 7  1.384 
93 .4  .918 





-6.1 - 3 7 . 2  272 .1  -341  
3.4 18.7 327.0 .e54 
-10.2 -32.8 101.0 e196 
$02.2 -44 .1  6J.OL 1.436 
-2.0 -21.9 2 7 5 . 0  .312 
4 .7  27.7 319.9 -243  
-10.8 -35.3 100.8 ,198 
291.9 -3S.2 102.00 1.720 
5- 260 5- 5 7 0  .412 98 .1  20 .9  -1.0 1.053 112.8 .405 1.162 263.7 546.5 .691 1.632 85.6 ,609 1 . 3  -2.8 200.0 , 1 5 1  
9- 5 7 0  S- 711.3 ~ 2 1 1  179.5 - . 2  -.l .564 102.2 .517 1.095 191.9 281.4 .529A 1.6620 63.3 1.359 1 .9  4 . 1  328.9 e 5 7 5  
9- 711.3 5- 780 ,575 312.1 2.5 1.0 1.489 110.7 .673 1.878 307.7 446.1 ,614 3.142A 122.8 1.223 2 .6  25.1 63.2 e675 
IL.S3 13.31 8.69 3.18 6.58 4 .66  22.94 2/1/1 88.8 4 . 0  16.9 -182  6 , 8 1 1  173.5 247.7 -4.4 75.8L 1 . 0 1 7  
5- 210 1- 570 ,381  103.7 20.2 -1.0 1.057 111.1 ,382 1.118 268.2 541.5 ,727 1.625 89 .1  .617 1.5 -7.3 214.0 ~ 1 4 6  
J- a 7 0  5- 717.2 ,199 17J.8 .I -.I .XI7 102.4 .482 1.127 194 .1  292.9 .583A 1.6700 6 9 . 1  1.364 2.0 5 . 1  331.7 ,494 
5- 7 l T . L  I" 790 ,494 320.2 .4 .l 1.443 108.1 .579 1.498 309.4 448.9 .631 2.365A 119.8 1.168 3.3 28.2 72.5 ,591  
16.30 1 2 . 2 ~  8 . 0 3  3.09 6 . 4 9  4 .25  20.79 z / i / i  74.1 1.7 12.4 .246 9 . 2 6 8  157.5 250.3 -21.2 1 4 . 0 ~  0.036 
3- 280 S- 370 ,357 111.4 19.1 -1.0 1.063 109.7 .365 
3- 370 1- 723.0 ,187 171.8 1.0 -.8 .604 102.7 .455 
5- 723.0 5- 800 .423 321.9 -2.8 -.8 1.404 105.7 .498 
14.67 11.48 7 . S l  3 .19 6.59 3 .97  18.95 
J- 290 5- (170 ,337 118.9 17 .6  -1.0 1.069 108.6 .353 
I- 570 5- 128 .8  .179 168.3 1.0 -l . l  .6%7 102.9 .435 
9- 728.8 3- 810 ,361  331.2 - 6 . 6  -1.8 1.373 103.4 .429 
8 4 - 3 1  10.89 7.10 3.42 8.82 3.79 17.30 
1.192 272.5 136.3 .757 1.626A 92 .1  ,626 l . ?  -10.8 226.0 -111 
1.153 196.2 304.2 .628A 1.6780 73.3 1.372 2.0 6.3 333.5 - 4 2 3  
1.288 311.4 411.9 ,646 1.9291 116.8 1.121 4 .0  3 1 . 0  81.9 , 9 1 0  
2 / 1 / b  6 1 . 1  8.0 10.5 ~ 3 3 6  10.913 122.0 e62.5 - 1 5 . 8  79.6L 3.327 
, 1.209 276.8 531.1 ,782 1.6351 94 .8  .E36 1.8 -13 .2  237.4 - 1 6 2  
1.%75 198 .0  3 t 5 . 1  .664A 1.6860 76.8 1.578 2.2 6.1 334.0 -362  
1 1 . 1 5 7  313.8 455.3 ,661 1.6531 114.0  1.082 4 .6  33.8 91.4 ,450 
1 2 / 1 / 1  50 .5  10.9 14 .7  e460 7.821 85.7 234.5 85.8 92.70 3.140 
5- 300 5- 370 .320 $26 .2  15 .8  -1.1 1.076 107.6 .345 1.228 281.1 525.8 .EO5 1.651A 97 .2  .646 2.0 -14.7 2 4 6 . 0  a 1 7 7  
I- 5 7 0  5- 734.7 ,174 165.3 .4 -1 .6  .626 103.1 .420 1.192 199.5 325.9 .69lA 1.6920 80.1 1.582 2.4 10.6 3 3 3 . 0  a309 
9- 7 S d . 7  9- 820 .309 342.0 - 1 1 . 6  - 2 . 7  1.348 101.3 .371 2.072 318.8 459.2 .E75 1.47OA 1 l l . S  1.050 S . l  36.0 100.9 ~ 3 9 2  
14.17 10.43 6 . 7 6  3.14 7.14 3.87 t 6 . 0 9  W l / l  42.2 14 .3  24.0 ,629 4.806 68.2 e48.1 68.2 101.80 t . 3 9 4  
9- 310 5- 1 7 0  
J- 3 7 0  ?I- 141.4 
9- 141,4 3- 830 
3- 380 I -  5 7 0  
3-  1 7 0  I- 138.4 
I- 738.4 5- $80 
5- 360 5- 570 
5- 910 5- 749.9 
5- 749.6 5- 900 
5- 390 5- 5 7 0  
5- 110 5- 7 5 9 . 5  
5- 719.5 s- $10 
,306 133.2 1 3 . 2  -1.2 1.084 106.7 .339 1.248 
-170 162.7 -1 .3  -2.2 .633 103.1 .409 1.204 
.26S 348.7 -17.5 -3.5 1 ,330  99.2 .324 1,019 
4.20 10.00 6 .49  4.12 7.12 3.59 18.07 2/1/1 
I 285.1 520.6 .E25 1.672A 99.4 
200.6 337.7 .7IZA 1.6960 83.8  , 321.2 463.1 ,689 1.349A 108.8 
35.7 17.6 37.8 -856  3 .091  
1 3 0 9 . 1  495.6 -903 1.872A 108.0 
1 200.2 332.6 .704A 1.6950 8 2 . 1  
319.6 517.1 ,702 1.OlOA 94.8 
b 28.9 73.0 50.6 ,755 2 . 3 4 2  
.e98 114.8 -26.8 -8.8 1.132 102 .5 '  .348 1.389 
.172 163.7 - .4  -1 .9 ,631 103 .1  .413 1.199 
.262 365.5 6 0 . 7  11.3 1.257 95 .9  . I80  . e 5 6  
0.98 9.96 6.34 7.02 10.39 3.62 12.75 2/1/2 
. e 4 5  1 8 5 . 5  20.0 4.3 1 ,153  100.4 ,364 1.467 319.9 486.6 .932 2.OOlA 110.5 
,110 160.6 - 5 . 9  -3.6 ,617 102.9 ,401 1.210 200.9 3 5 1 . 4  .72SA 1.6960 8 7 . 6  
,240  3S8.7 82.4 9 . 7  1.219 94 .2  .168 .e57 329.8 529.0 .713 1.002A 92.2 
6 . 2 1  8 .97  5.S9 7.24 10.61 3 .58  l P . 1 1  1/1/2 12.9 84.6 46,7 1.045 2.123 
,226 185.7 11 .7  2 .1  1.164 99.2 .375 1.511 325.7 482.4 ,945 2.077A 111.6 
. I 8 8  157.S - 1 9 . 1  -7.8 ,631 102.3 .399 1.207 199.9 365.6 , 1 2 5  1.6890 91 .6  
.282 4 . 4  7 3 . 0  12.3 1.263 92.8 ,164 ,861 339.8 533.5 .?20 1.002A 91.3 
18.60 9 . o ~  9.09 7.64 i i . o i  3.93 13.23 i i t / ~  9.7 8 9 . 1  39.9 .758 2 . 9 2 9  
.E56 2.3 -15.4 
-386  2.8 14.8 
.026 5.4 57.6 
, 7 1 5  10.3 - . g  
.384 2 .6  12.8 
.92 l  -10.8 -31.5 
76.4 311.5 -49.5 
59.7 251.1 s9.a 




1 3 3 1 . 2  
101 .o 
' 7S.OL 
I e7o .s  
. 7 4 2  - 2 . 7  - 2 9 . 6  2 7 1 . 7  
.388 3.9 23.4 320.5 
.916 -10.4 -34.9 100.5 
68.9 2 9 3 . 2  - 3 8 . 2  100.10 
, 7 5 5  - .e  - 2 5 . 3  
.388 7.0 42.4 


















, 2 4 3  
73.9 P88 .1  - 2 4 . 4  121.80 1.463 
- - ~ - -  . _._- M A R S  ARRIVAL DATE = 2450580 (11 W A Y  1997) --. 
9- 260 5- 500 a417 96.5 21.2 - .9  1.052 113.1 $409 1.160 262.9 550.4 -685  1.634 8 2 . 9  e613 1 . 4  - f . 2  195.9 
5- 580 S- 711.9 .230 176.4 1.2 - .e  .5r7 105.8 .s22 1.105 195.7 201 .5  . S Z ~ A  1.6810 65.2 i . 3 5 8  1 .9  4 . 1  329.8 a579 
5- 711.9 5- 180 .579 3 1 2 . 7  2 .4 1.0 1.491 110.7 .E82 1.936 308 . t  445.9 . 6 l 1  3.256A 123.0 1.230 2 . 6  2S.2 63.5 -681  
17.08 13.80 6 .81  3.28 8.86 4.99 23.11 21111 97.7 4 . 1  1 7 . 1  . l r 9  6.710 173.6 218.7 -4 .3  7 5 . 6 L  1.025 
3- 270 5- 180 e302 104.0 20 .5  - . 9  1.058 111.2 .382 1.172 267.7 145.6 ,724 1.620 8 6 . 5  .621 1.5 - 5 . 5  2 0 9 . 9  a144 
5- 580 5- 717.6 ,214 172.4 '2.0 -.I .600 101.8 .487 1.138 198.2 293.3 .584A 1.6920 69.4 1.388 1.9 1.0 3 3 2 . 3  - 4 9 '  
11.81 12.64 6 .05  3.03 6.44 4.59 t0 .92  2 /1 /1  83.2 5.6 12.4 ,244 9.246 118.0 tBO.8 -20 .6  73.6L 2.009 
5- r i 7 . 0  I- 790 .497 3 ~ 0 . 7  .4 .'I 1.447 $08.1 .sa$ 1.525 809.8 448.4 .mi e . 4 1 5 ~  119.9 1.173 3.3 28 .2  w . 8  
5- E90 5- 580 
5- 72B.t 5- 810 
5- 800 5- 100 
9- 160 5- 735 . t  
5- I S 5 . L  5- 8tO 
5- 310 I- 580 
5- 560 5- 742.0 
5- I 4 t . O  5- 830 
5- 500 5- 580 
B- ?86.6 8- 680 
5- 380 5- 660 
6- f4m.m 0- moo 
5- 880 5- w 9 . e  
8- 560 5- rm.e  




















, tag  
18.0 -.9 





-11.5 -2 .7  









13.8 -1.0 1.080 1oe . t  
.9 -t.l .a47 105.9 
-11.0 -3.4 1.331 99.2 
8.30 3 . 7 t  7.12 3.96 
-13.2 -4.5 1.123 101.7 
1 . f  -1.8 .644 105,s 
1.4L 6.86 9.L4 8.99 
- t . 4  -3.1 .e50 105.8 
8 t . 3  9.7 1.259 94.L 
5.L4 8.47 9 - 0 4  8.Sl 
ei .o  11 .5  1 . e ~  95.1  












2 / l / l  
1.218 
1 .E07 














































































5- E 8 0  5- 580 ,354 111.6 19.5 - .9  1.061 109.6 .362 1.180 212.2 140.8 ,757 1.616 69.T abP9 1 . 7  -9 .4 E P S . 4  
3- 560 5- 723.) -203 168.8 2 . 5  -.8 ,617 105.8 .460 1.166 200.5 304.7 .829A 1.7030 73.3 1.375 2.0 8 - 1  331.8 ~ 4 2 5  
14-00 11.78 7.46 3-02 6.43 4.33 19.03 2/1/1 69.3 7.9 10.2 .333 l l . l S 5  l22 .1  t62 .4  -55.9 79.3L 3.397 













158 .7  
161.3 
































t . 3 8 8  



















2 .1  




5 . 1  




t 5 1  .4 
I 8.1 







































t 7 3 . 5  
331 .o 
101 .o 
r 8 . e ~  
too. e 




















I S 4  
1.45. 
. e m  
WIS31ON OURATION 520 O A Y S  
WARS AREIVAL CAlE 245flSRO 
11 W A V  1997 
LAUNCH ARRIVE--8PEEOl- R A I  -0ECLl I 1 V 1 PSI 1 ECCEN 3WA THE11 THE12 PERIH APHEL . P S I  2 V 2 I 2 OECL2 RAP SPEECZ 
DEPART SWNG8Y SPEED3 R A 3  OECL3 1 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  3PEEC4 
aWNCBY RETURN EPEE05 R A 5  DECL5 I 5 V 5 PSI 5 ECCEN 3WA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 RA6 SPEED6 
- __ PROP AERO-OV_L O V A  E V t  - - O ~ ~ - E V R - - ~ Y P E - S U N - A - S U N  RAPPA---A -. E -1NC __RAP OECLP E T A  PERlC 
5- sa0 5- 756.2 ,188 151.7 -9 .9  -5 .3 .648 105:O :406 1:221 204:7 36318 .726 1.7170 91.1 1.392 5.4 31 .0  310.6 -212 
3- 756.2 5- 910 .252 1.6 69.0 10.8 1.262 93.1 .164 .a60 338.0 334.0 .719 1.002A 9 1 . 2  .915 -12.0 -38.4 100.4 -2180 
1 5 . 4 8  8.75 4.77 6.73 10.10 3.99 12.84 1 /1 /2  12.2 89.5 47.7 .944 2.474 71.1 266.6 -31.2 117.30 1.391 
5- 450 5- S80 ,187 169.2 10.8 .9 1.189 86.3 .393 1.606 13.2 113.8 -9760 2.2401 113.1 ~ 7 8 5  1.5 -20 .0  287 .1  -366  
5- 580 I- 119.2 ,211 171.4 2 .1  - . 6  .605 105.8 .480 1.145 198.8 296 .1  .596A 1.6950 70.4 1.370 1.9 5 . 2  332.6 -478  
5- 719.2 S- 970 .478 347.9 .5 -2 1.259 112.2 .404 .a39 268.2 583.8 .512 1 .201  68.5  -699  -3 .3  15.9 98.5 ~ 3 7 3  
17.56 9.02 4 .51  6.54 11.90 4.52 15.69 1/1/2 6 .8  154.9 15.9 ,263 7.250 1 7 . 7  249.5 17.5 91.70 1.643 
-. - ~ WARS ARRIVAL DATE 2450590 (21 MAY 19971 - __ 
5- 260 5- 590 , 4 2 5  97.0 21.5 -.e 1.051 113.6 .416 1.158 262.0 554.2 .676 1.641 8 0 . 3  ,619 1.4 -2 192.4 -163  
5- 590 5- 712.5 ,250 173.3 2.5 -.2 a595 109.7 .528 1.122 200.0 282.2 .529A 1.7140 6 5 . 1  1.363 1.9 4 . 0  330.4 -583 
5- 712.5 5- 760 -583 313.3 2.4 1.0 1.500 110.7 .692 1.999 308.6 445.4 .616 3.382A 123.1 1.236 2 .6  2 5 . 3  63 .8  -688 
1997 lN8OUNO SWINGBY 3lOPOVER T I M E  = 0 O A Y S  
_ _  - .- . - - - __ . . - - . 
5- 390 5- 580 .205 185.4 14 .3  2 .7  1.151 98 2 341 i 443 326 9 488 2 .9(ii  1.934A 108.7 .739 - . 9  - 2 3 . 7  282.1 .e98 
17.90 14.46 8 . 9 9  3.44 6.84 5.47 23.29 2 /1 /1  106.1 4 .3  17.2 . i r 7  6 . 6 9 9  113.6 249.4 - 4 . 3  7 5 . 3 ~  1.009 
5- 270 5- 590 -385 104.4 20.9 -.8 1.055 111.4 .385 1.170 267.0 549.6 .720 1.620 8 4 . 1  -625 1.5 -3 .8  205.7 .145 
5- 590 5- 718.3 .234 169.3 3.4 -.I .618 109.4 .494 1.157 202.8 294.1 .586A 1.7280 69.4 1.373 1.9 4 . 9  332.1 a 4 9 9  
5- 118.3 5- 790 .499 321.3 .3  .1 1.451 108.1 .592 1.549 310.2 447.9 .632 2.467A 120.1 1.178 3.3 28.2 73.1 -6fll 
16.26 13.20 8.12 3.06 6.47 5.09 21.04 2/1/1 92.3 5.6 1 2 . 2  .241 9.416 158.1 251.0 -20 .6  73.2L 2.029 
5- 280 5- 590 .354 111.9 19.8 - .7  1.060 109.6 ,361 1.182 271.8 544.9 .755 1.609 8 7 . 3  -632  1.7 -7 .8  219.4 ,139 
5- 590 5- 724.0 .224 165.7 3.9 -.8 .635 109.2 .468 1.187 203.4 303.7 -6321  1.1430 13.4 1.381 1 .9  5.9 333.9 a426 
5- 124.0 5- 800 -426  328.9 -2.5 -.8 1.410 105.7 .307 1.313 312.1 451.0 .647 1.979A 117.1 1.128 3.9 30.9 82.4 -523  
15.21 12.28 7.45 2.93 6.34 4.83 19.12 2/1/1 18.1 7.8 9 .6  .331 11.690 120.6 262.7 -57.4 79 .61  3.534 
5- 290 5- 590 .328 119.2 
5- 729.7 5- 810 .363 336.1 
14.56 11.58 
5- 590 I- 129.7 . 2 i 7  i 6 z . r  
18.4 
4 . 1  
-6 .3  
6 . 9 2  
-.I 1.063 108.2 ,343 1.195 276.4 539.9 .785 
-1.1 .646 109.1 .449 1.211 207.6 317.0 .66BA 
- i . 7  1.377 103.4 .435 1.172 314.4 454.4 .662 
2.97 6.38 4.66 17 .50  2/1/1 65.2 10.3 13.9 
-.8 1.071 106.9 .330 1.210 281.0 535.0 . E l l  
- 1 . 5  .658 109.0 .435 1.230 209.3 328.1 ,695A 
-2.8 1.331 101.2 .375 1.082 317.5 458.3 .676 
3.13 6.54 4.55 16.18 2/1/1 54.4 13.8 23.4 
- .8  1,077 101.8 .320 1.225 285.6 530.0 .e34 
-2.0 .664 108.8 .424 1.242 210.5 340.3 .715A 
-3 .3  1.333 99 .1  ,328 1.027 322.1 462.0 .690 

















9 4 . 6  









1.054 5 .0  
6 2 . 8  249.1 
.656 2.1 
1.395 2.5 
1.030 5 .2  
53.8 251 .1  
-11.0 232.2 e l 4 1  
7.4 333.9 ,383 
33.3 91.9 ,455 
8 0 . 9  94.90 3.296 
-13.2 243.0 .149 
9.6 3S2.1 .310 
35.5 101.4 -396  
6 2 . 6  105.00 C . 4 6 0  
-14.5 2 5 1 . 8  ,160 
13 .0  327.2 a264 
36.9 111.4 .347 
53.7 114.10 1.837 
5- 300 5- 590 .306 126.4 
5- 590 5- 735.7 .212 160.2 
14.18 11.05 
5- 310 5- 590 -288 133.4 
5- 742.'7 5- 830 -264 349.7 
13.98 10.60 
5- 135.1 5- a20 . . s i 0  342.9 




6 . 5 0  
14.4 







5- 370 5- 590 .245 137.5 -28.0 -7 .1  1.124 99.9 .306 1.344 316 .1  502 .1  .932 1.756A 103.9 -709  6.6 -.6 276.3' - 2 0 1  
5- 59r  5- 743.0 -208 158 .1  2.4 -2.1 .665 108.7 ,423 1.244 210.6 342.4 .718A 1.7700 8 4 . 8  1.395 2 . 5  13.7 326.0 .258 
5- 743.0 5- 890 .258 356.3 6 1 . 2  10.4 1.258 95 .1  .173 .e56 324.4 523.2 .708 1.004A 93.4 -916  -10.4 -33.3 101.0 .ZOO 
15.?0 9.80 5.36 5.90 9.28 4.44 12.58 2/1/2 30.6 78.8 52.3 .SO1 2.269 72.7 302.5 -46.5 86.0L 1.142 
5- 380 5- 190 .271 202.5 43.5 10.4 1.132 98.7 ,309 1.366 322.1 498.0 .941 1.790A 101.0 ,718 -8.6 - 4 5 . 6  282.3 -270  
5- 590 5- 750.0 -205 157.4 .3 -2.8 .666 108.4 .418 1.246 210.7 352.1 . I L I A  1.7670 8 7 . 7  1.396 11.0 17.8 319.4 .241 
I- 750.0 5- 900 -241  358.8 6 2 . 6  9.8 1.259 94.2 .168 .851 329.9 529.0 .713 1.OOZA 9 2 . 2  ,916 -10.4 - 3 5 . 0  100.5 .195 
16.41 10.22 5.84 8.19 9.56 4.39 12.52 t / l / 2  28.3 84 .6  52.4 1.037 2.264 69.5 293.4 -41.3 99.60 1 .311  
I- 390 5- 590 -188 185.4 17.9 3.0 1.140 97.4 .313 1.392 328.2 494.2 -957  1.827A 106.0 . I 2 6  -1.2 -26.6 284.4 -268  
5- 590 5- 757.9 .e04 157.1 -4.7 -4 .3 .664 107.6 .415 1.241 209.8 363.6 ~ 7 2 6  1.7560 9 1 . 1  1.396 4.3 25.0 310.5 -246  
5- 757.9 5- 9 1 0  .e46 1 .3  68.0 10.4 1.262 93.1 .$64 .660 337.6 534.1 . T I 9  1.002A 91.1 .915 -11.1 - 3 7 . 9  100.4 .E13 * 
14.62 8.89 4 . 5 3  5.93 9 .31  4.36 12.76 1/1/2 15.0 89.8 52.7 .992 2.255 70.7 287.1 -34.6 115.60 1.245 
5- 400 5- 590 .111 184.2 11.4 1.6 1.147 96.0 .a17 1.418 334.8 490 .1  .967 1.865A 106.9 .735 - 0  - 2 3 . 0  285.8 -279  
5- 190 5- 768.9 .e44 154.2 -26.7 -12.6 .654 106.6 .415 1.222 206.9 378.2 e715 1.7290 95.3 1.393 12.5 52.9 299.4 ,376 
I- 768.t  5- 920 .376 10.2 83.5 17.2 1.266 91.4 ,162 .e64 349.9 538.8 ,724 1.004A 9 0 . 2  .914 -19 .1  -43.3 101.3 .328 
1.5.66 9.64 4.30 6.22 9.59 5.34 14.77 1/1/2 13.0 9 2 . 2  35.4 .425 3.292 83.6 288.7 -18.6 134.40 +974 
5- 450 5- 590  ,172 163.2 12.7 .8 1.168 8 5 . 7  ,347 1.490 16.8 122.0 ,9720 2.007A 109.8 .718 1 . 5  -19.4 289.1 .321 
5- 590 5- 116.5 .e36 170.5 3 .1  -.4 .611 109.4 .SO3 1.147 202.0 290.5 .569A 1.7240 68 .1  1.370 1.9 4 . 6  332.1 -524 
5- f16.5 I- 910 .524 345.9 .4  -2 1.259 114.5 ,437 .e58 264.0 583.7 .484 1.233 6 6 . 2  .e98 -3 .2 16.7 98.5 .406 
16.03 9 .51  4 . 3 2  7.32 10.69 5.19 16.44 1/1/2 10.1 151.1 14.4 ~ 2 1 9  7.968 16.9 248.2 16.7 94.90 1.525 
-____ MARS ARRIVAL DATE = 2450600 I 3 1  WAY 1997) -__ 
5- 270 5- 800 .391 104.9 21.2 - . 6  1 . 0 5 5  lli.8 ,390 1.168 266.2 553.5 .713 1.624 61.6 .e31 1.6 -2 .3  201.7 . 1 5 1  
5- 600 3- 716.0 ,262 166.5 4.6 -.I .e42 li3.1 .SO4 1.188 208.1 293.6 .589A 1.7860 69 .5  1.381 1.8 4 .7  3 3 2 . 7  . S O 2  
5- 710.5 5- 790 .SO2 321.9 .3  . l  1.455 108.1 .599 1.578 310.6 447.4 -633 2.522A 120.2 1.162 3.3 28.2 13.4 .606 




















































. S i 0  


























-6 .2  
6.69 
1.40 








- . 6  
-1 .5 
-2 .6  
2.93 




1.019 109.8 ,362 
,659 112.7 .479 
1.413 105.7 .512 
6.32 5 . 5 2  19.21 
1.063 108.1 ,341 
.672 112.4 -461  
1.379 103.4 .439 





























1.607 6 4 . 9  e637 1 .7  
1.8040 73.6 1.369 1.9 
2.0OBA 117.2 1.132 3.9 
1.196 87.6 .e44 1.6 
1.8190 77.3 1.395 1.9 
1.699A 114.3 1.090 4.5 
,453 6 ,321  75.4 243.0 
. 3 m  12.404 116.6 m 4 . e  
-6.2 215 .1  















- 9 . 6  226.4 
7.1 333.1 






.el2 1.595A 90.2 , 6 5 1  1 .9  
.696A 1,6300 6 0 . 6  1.399 P . 0  
.677 1 . 5 O O A  111.6 1.017 4 . 9  
23.7 .625 4.863 18.1 2 4 6 . 7  
- 1 Z . l .  210.3 
9 . 1  3 3 0 . 1  
35.3 101.6 
S6.1 108.00 
- 1 3 .  I 25O.E 
12.2 324.9 
36.3 111.8 
4 9 . 0  116.30 
. I 3 9  
,310  
.398 
2 . 4 1 6  
. l 4 7  
.284 
. 3 m  
1.116 
17.1 
5 . t  
-11.0 
8.42 
1.069 106.6 .32S 
.660 112.1 .448 
1.353 101.2 .376 
















4 .1  
-16.4 
6.03 
1.075 105.5 .313 
-686  111.1 .437 
1.336 99.0 -332 













.a36 1.599A 92.4 e658 2.0 
.716A 1.6340 84.6 1.403 2.3 
.691 1.376A 109.2 1.033 5 . 0  
38.2 .664 3.015 49.0 250.1 
8- 370 5- 600 -199  162.5 -12.2 -3.2 1.117 99.2 .287 1.316 317.1 507.7 .938 1.695A 101.1 .703 4.9 -6 .6 279.4 
I- 600 5- 744.2 -235 158.9 4 0 -2.0 .686 111.7 .437 1.276 216.2 343.6 .719A 1.8340 65.0 1.403 2.3 12.5 3e4.5 -962  
5- 744.C 5- 890 -262 356.8 6 l ! 9  10.6 1.258 95.0 ,173 .856 324.6 523.0 .IO6 1.004A 93 ,s  e918 -10.7 - 3 3 . 7  101.0 -203  










- .3  
.2 
8.30 
1.131 98.7 .290 1.353 329.8 300.3 
-863 110.7 .428 1.269 215.1 384.3 
1.262 93.1 .164 .E60 337.7 534.1 
8.64 4.92 12.78 l / l / 2  18.5 89.5 
,961 1.745A 103.4 
.726 1.8120 91.3 
.719 1.002A 9 1 . 2  
57.1 .SO2 L . 0 9 4  
.718 -1 .9  -28.6 
1.403 3.6 20.8 
-915 -11.8 -38.0 
71.0 280.9 - 3 6 . 9  
,758 1.5 -16.8 
1.373 1.0 4 .1  
.a98 -3.2 17.4 













. I 7 2  
,445 
1.382 
1 .o r4  
5- 390 5- e00 , 1 7 7  186.4 
5- 757.0 5- 910 .e47 1.4 
14.55 9.30 
I- 450 5- 600 -163  157.3 
5- 600 5- 714.1 .274 169.6 
18.56 10.28 
5- 600 5- 157.0 156.6 
5- ~ 4 . e  5- 970 .572 344.2 
1.152 65.L ,313 1.410 20.5 130.4 -9680 1 .851A 106.6 
-624 113.6 .531 1.157 205.4 263.5 .343A 1.7700 6 5 . 9  
1.256 116.6 .470 .OS7 259.9 583.4 .454 1.261 6 3 . 9  








1 . 5 7  
- UAR5 ARRIVAL DATE 3 2450610 (10 
1.058 110.0.( .366 1.177 270.5 553.1 
1.416 101.1 .517 1.344 312.6 450.0 
6.38 6.43 1 9 - 3 1  @?/ill 98.6 7.5 
.e90 i i 8 . s  ,495 a.270 t i 7 . i  309.7 
JUN 1991) 
.747 1.608 82.7 
,6411 1.8990 73.8 
-649 L.039A 117.3 
6.4 .325 13.825 
-782  1,594 85.6 
.078A 1.9110 7 7 . 7  
.663 1.718A 114.4 





5- 280 5- 610 ,360 112.7 
5- 610 I- 725.1 .e67 161.3 
5- 725.1 3- 600 .430 330.0 
16.96 14.00 
.643 1.7 -4 .6 
1.401 1.8 5.6 
1.136 3 . 9  30.7 





5- reo 5- 610 - 3 2 1  119.9 
e- m . o  5- e10 .so5 337.s 
5- 610 5- 7B0.0 .ZOO 119.0 
¶S.95 13.15 
.649 1.6 -6.1 
1.406 1.6 6.9 
1.093 4.4 33 .1  
















e m  
3 X8 
8TOPOVER T I U E  5 0 DAYS 1997 INBOUND 
-- __--_ - - __ 
LAUNCH ARRIVE SPEED1 
CEPART OWNCBY 3PEEO3 
WNCBY RETURN 8PEEOS 
PROP 
5- 310 5- 610 ,277 
1- 610 5- 745.4 ,267 
5- 745.4 5- 830 .263 
14. I 6  
5- 380 5- 610 . l e5  
1- 610 5- 750.7 .263 
5- I 1 O . I  1- 900 .e50 
15.07 
-_________ . 
R A l  DECLI- 
RA3 OECL3 
R A S  OECLS 
AERO OVL 
133.8 15 .6  
156.1 1.0 
351.9 -11.6 
11.88 1 .95  
- 
160.7 -23 .1  
156.0 3.8 
359.9 64.1 
10.29 4 .48  
- .. _. 
1 1  v i  
I 3  v 3  





-3 .1  1.340 
2.88 6.29 





114.8 , 4 5 5  
98.8 .339 
5 .92  15.31 
97.4 .271 
114.4 .451  










































- A  























UISSION OURAlI@N C 120 D A Y S  
UARS ARRIVAL CAT€ I: 2450610 
10 JUN 1997 
v 2  
v 1  
V 6  
INC 
.661 








I 2  
1 4  
























R A 6  3PEEC6 
ETA P E R l C  
247.6 ,136 







8- 410 5- 610 ,157 151.9 1 5 . 3  .I 1.139 84.7 .e88 1.354 24.0 138.7 .9640 1.11% 103.6 .724 1.6 -18.0 2 9 0 . 9  ,246 
5- 010 5- 711.9 .S i9  168.9 4.6 - .2  .644 118.4 .564 1.180 209.2 280.9 . 1 1 1 A  1.8410 63.4 1.379 1.9 3.7 3 3 0 , l  - 6 2 1  
1- 111.9 5- 970 ,626 342.7 .4 .2  1.258 119.4 .508 .851 251.6 182.7 .421 1.292 61.2 .e97 -3.2 18.0 99.1 .486 
16.84 11.41 4 . 1 3  1.43 8.81 7.28 18.22 1/1/2 17.7 154.9 13.0 .114 0.838 14.8 241.9 14.6 90.10 i . 206  __ MARS ARRIVAL OATE : 2450620 (20 JUN 1997) -- ----- -- - -- _-I_______ 
5- 290 I- 620 .330 120.3 19 .8  - . 3  1.082 108.4 .344 1.186 274.9 552.8 . I 7 0  1.193 83.1 .65S 1.8 -6 .6  219.7 -133  
5- 620 5- 7S1.6 a323 157.9 1.0  -1 .2  ,739 119.3 ,104 1.377 226.1 324.5 .683A 2.0720 78.3 1.422 1 .7  6.6 329.4 a367 
5- 731.6 5- 810 -367 337.9 -5 .9  -1.6 1.385 103.3 .448 1.204 315.8 412.8 ,684 1.744A 114.6 1.098 4.4 32.9 9P.9 -466  
17.18 14.31 6 . 9 6  2.83 6.24 7.39 17.71 2/1/1 92.5 9 .8  11.1 ,446 7.613 S0.0 245.P 16.0 108.2C t . 9 1 3  
5- 300 1- 620 -300  127.3 18.0 - . 3  1.066 106.7 ,322 1.196 280.1 548.1 ,811 1.101 86.0 .660 1.8 -0 .0  238.4 -127 
5- 620 5- 758.1 0318 156.6 6 .7  - 1 . 5  .741 118.8 .492 1.394 228.2 336.4 .708A 2.08lD 82.3 1.420 1.8 0 . 2  ZtZ.4 -311 
5- 738.1 1- 020 ,311 341.1 -10.4 -2.4 1.319 101.1 .380 1.109 319.3 456.2 ,679 1.140A 111.9 1.065 4.7 34 .1  102.7 ~ 4 0 6  
16.29 1 3 . 1 I  6.38 e.72 6.13 7.19 10.41 2 /1 /1  79.6 12.1 27.0 .6ZO 4.280 43.0 t 4 6 . 3  43.0 318.40 t . 0 3 4  
9- 310 5- 620 .e71 134.0 16.2 - . 3  1.071 105.2 . l o 1  1.206 281.3 144.0 .E30 1.574 80.2 .e66 1.9 -11.0 244.e . l e 8  
5- 620 5- 710.0 ,304 156.0 5 . 1  -2 .2 ,744 117.6 .478 1.391 228.4 311.3 .781A 2.0160 80.5 1.426 2.1 11.7 313.1 ,262 
8-  7SO.O 5- 8-30 .26P 355.1 -14 .1  -2.7 1.353 9 8 . 3  .317 1.081 327.7 416.1 .6SO 1.472A 110.2 1 .051  4 . 3  33.3 114.1  ,370 
15.50  1 2 . r t  5.91 2.73 0.:4 11.80 i 5 . o t  w i / i  87.0 1e.o 40.0 ,075 t.4110 32.0 ~ 4 1 . 0  3t .s  m ~ . s o  1 . ~ 5 0  
319 
3TOPOVER TIME = 0 O A I 8  1997 INBOUND 3WINGBY MI33lON DURATION 8 560 0113 
M A R S  A R R I V A L  DAlE = 2150510 
2 kAR 1997 
LAUNCH ARRIVE EPEE01 R A l  OECLl I 1 V 1 PSI 1 ECCEN 3MA THE11 THETZPERIH -APHEL-P31 -2-V 2 - - I  2 OECL2 RAE 3PEED2 
DEPART 8WNCBV 3PEEO3 R A 3  OECL3 I 3 V 3 P I 1  3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 RA4 SPEED4 
8uNGBY RETURN EPEE05 R A S  OECL5 1 5 V 3 P31 3 ECCEN 3UA THE13 THE16 PERIH APHEL P81 6 V 6 I 8 OECL6 RA6 WEE06 
PROP AERO OVL O V A  EVA OVO EVR TYPE 3UN-A-SIN-R KAPPA - A  - E  -IWC--RAP.-OECLP ETA CERIC 
---- -- .---________.__ - 
- - __ . 
5- 240 5- 510 -465 78.7 19.8 -1.6 1.052 115.7 .446 1.134 256.5 533.3 .639 1.6691 95.1 -562  - 6  -3.7 194.9 ,176 
5- 510  5- 719.4 -170 165.7 -5.2 -.I ,178 87.2 .448 1.149 176.8 305.7 -634A 1.663 73.9 1.371 2.3 7.4 326.7 -412  
5- 719.4 5- 800 .412 324.1 - 3 . 0  - . 9  1.366 105.7 .468 1.207 308.9 455.2 -642  1.772A 116.0 1.096 4 . 1  31.4 79.9 ,492 
17.24 13.31 9 . 9 3  3.73 7.13 3.58 18.36 2 /1 /1  66.3 9 . 1  10.7 .354 10.709 103.8 L78.9 -71 .1  68.8L 3.434 
5- 250 5- 510 .446 66.8 20.0 -1 .6  1.059 114.5 .434 '1 .178  262.3 327.8 -667 1.689A 99 .1  ,597 1.1 -7.9 207.2 ~ 1 8 9  
5- 5 1 0  5- 725.3 ,158 163 . t  -6 .7  -1.3 .568 88.0 .427 1.164 177.4 315.8 .667A 1.662 77.2 1.375 2 .7  10.2 328.1 ,356 
5- 725.8 3- 610 ~ 3 5 6  331.7 -7.5 -2 .0  1.359 103.3 .407 1.109 311.4 438.4 -657 1.560A 113.2 1.064 4 .9  34.6 69.4 a432 
16.63 12.62 9 . 4 9  4 .01  7.40 3.33 16.97 2/ l / l  33.4 12.6 16 .1  ,475 6.346 76.6 233.2 76.5 98.40 L.540 
5- 260 3- 510  .433 94.9 19.7 -1.6 1.066 113.7 .427 1.206 266.0 922.0 ,691 1.721A 102.5 .613 1.3 -11.0 217.0 .LO9 
5- 110 S- 731.4 - 1 5 1  180.3 -9.5 -2 .2 -396  68.6 .412 1.177 178.1 326.2 .692A 1.661 8 0 . 3  1.378 3.4 13.2 327.8 ,306 
6- 731.4 5- 620 -308 339.0 -13.2 -3 .1  1.338 101.3 .358 1.042 314.6 462.1 .671 1.413A 110.6 1.037 5.6 37.6 99.1 .360 
16.82 12.33 9 . 1 8  4.47 7.86 3.17 15.82 Will 43.3 16.4 30.4 ,634 3 . 8 0 9  66.9 240.6 66.3 102.80 1.761 
MAR8 ARRIVAL DATE f 2430520 (12 MAR 1997) -2- 
5- 240 5- 520 .464 78.9 19.9 - 1 . 5  1.049 115.6 .445 1.148 258.0 537.5 .637 1.656A 9 2 . 0  .SED -8 -2 .0  191.3 -169 
1- 520 5- 720.1 si67 184.6 - 4 . 6  -3 .578 89.4 .446 1.145 119.3 303.1 e632A 1.657 73.6 1.369 2 . 3  7.2 326.2 -414 
5- 720.1 5- 600 -414 324.9 -2 .9  - . 9  1.389 105.7 .474 1.221 309.4 454.5 ,643 1.799A 116.1 1.102 4 . 1  31.4 60.3 q496 
18.96 13.42 9 . 8 9  3.56 6.96 3.53 16.47 2 /1 /1  74.8 8.9 10.7 .330 10.756 108.2 272.2 -67.6 8 5 . l L  3.410 
I- 250 5- 520 e441 8 8 . 9  20.1 -1.3 1.056 114.3 .428 1.169 261.9 331.9 e669 1.669A $6.0 ~ 3 9 3  1 6 1  - 6 . 7  2 0 4 . 8  -175 
S- 520 5- 726.0 A 5 6  161.9 - 6 . 0  -1 .3 .588 90.2 .427 1.161 180.2 315.4 .665A 1.6570 77.0 1.374 2 . 6  9 .9  329.5 -357  
8-  726.0 3- 610 a357 332.4 -7.3 -2.0 1.362 103.5 .411 1.117 311.9 437.8 -638  1.577A 113.4 1.066 4 . 8  34.4 69.8 $435 
16-34 12.84 9.33 3.70 7.10 3.29 17.03 Z / l / l  60.3 1 2 . t  17.4 ,472 6 . 6 1 1  80.7 1 3 3 . 9  6 0 . 6  95.40 t . 8 4 9  
3- t 6 0  5- 520 ,423 9 3 . 0  19.6 -1.5 1.063 113 3 .418 1.193 265.7 526.1 .693 1.692A 9 9 . 6  .608 1 .3  - 1 0 . 3  245.9 - 1 9 1  
5- 320 5- 732.0 -148 176.8 -8.4 -2 .0 .597 90:7! .411 1.174 181.0 325.8 .691A 1.6570 80.9 1.377 3 . t  14 .2  329.2 ,306 
8- 732.0 3- 620 -306  339.3 - 1 t . 9  -3 .0 1.339 101.4 .359 1.048 315.0 461.5 a672 1.423A 110.7 1.040 5 . 5  37.2 99.5 - 3 6 2  
16.13 12.09 8 . 9 6  4.05 7.44 3.13 15.87 t/ l / l  4 6 . 9  16.0 28.9 .633 4.001 69.3 C42.6 69.5 101.70 1.900 
MAR5 ARRIVAL OAT€ = 2430330 I22 MAR 1997) -- 
5- 240 5- 330 ,463 79.2 20.1 - 1 . 5  1.048 113.7 .445 1.143 217.4 541.3 .634 1.633 8 8 . 9  .I80 .6  - . l  187.3 .166 
5- I 3 0  5- 72O.T .166 183.0 -4 .1  - .7  .379 91.8 .448 1.142 182.2 304.6 ,631A 1.6530 73.6 1.369 2 . 2  7.1 3 2 9 . 6  ~ 4 1 6  
3- 720.7 5- 800 .416 325.5 -2 .6  -.9 1.393 105.7 ,479 1.235 309.8 454.0 .643 1.826A 1 1 6 . 3  1.106 4 . i  31.3 6 0 . 6  - 5 0 1  
16.91 13.42 9 . 9 2  3.49 6.90 3.30 18.37 2 / l / l  63.4 8 . 7  10.7 ,347 10.726 l l 2 . L  268.0 -64.4 83.5L 3.378 
3- 250  5- 530 .431 87.1 20.3 -1.4 1.053 114 .1  ,423 1.162 261.3 535.9 .668 1.633A 9 3 . 0  .592 1.1 -5 .2  201.6 . I 6 5  
I- 530 5- 726.6 .ill 179.9 - 5 . 1  -1.2 .590 92.4 . I 2 7  1.159 183.3 313.0 .664A 1.6540 76.9 1.373 2.5 9 .5  330.6 .358 
5- 726.6 3- 610 .356 133.0 - 7 . 1  -1 .9 1.384 103.5 .415 1.126 312.3 437.3 ,656 1.394A 113.3 1.071 4 . 8  3 4 . t  90 .1  -439  







t 6 0  5- 530 .416 95 .1  20.0 
530 5- 732.6 ,148 176.6 -7.0 
732.6 5- 620 .306 340.1 -12.6 







-3 .6  1.328 
4.09 7.48 
- 1 . 5  1.068 























1.183 265.5 330.3 .e91  i.669A 9 6 . 6  
1.173 184.2 325.4 .691A 1.6350 6 0 . 1  
1.053 315.4 461.0 .673 1.433A 110.6 
2 / l / l  33.4 13.8 27 .6  .632 4.167 
1.207 269.3 524.6 . I22 1.692A $9.9 
1.183 185.0 336.7 .714A 1.6560 64.0 
1.013 320.6.463.8 .688 1.338A 106.7 





1 .3  -9 .3  
3 . 0  13 .4  
5.4 36.9 













270 5- 530 .400 
530 5- 740.5 .145 
740.5 5- 830 .268 
15.59 
270 5- 530 ,400 
S30 5- 745.7 ,151  
745.7 5- 630 .e63 
15.10 




103 .1  19.2 
168.9 - 1 9 . 2  











4 . 3  22.6 
5 . 5  38.1 
242.6 6 3 . t  
1 . 3  -12.1 
6 . 1  33.7 
4 .6  33.2 




1.207 269.3 524.6 ,722 1.692A 99.9 
1.189 183.2 347.1 .722A 1.6570 86.4 
1.050 324.4 459.3 .693 1.406A 109.5 
Z / l / l  45 .1  14.6 57.0 -869 2 . 0 9 6  
5- 320 5- 530 .367 139.5 6 .3  - 3 . 1  1.124 109 .1  .416 1.393 289.2 496.7 ,811 1.975A 112.4 . T O 2  3.9 -14.7 251.6 .316 
5- 530 5- 736.0 .143 174.0 -10.1 -2.8 ,604 93 .2  .401 1.182 184.6 334.6 .708A 1.6560 82.8 1.360 3.7 16.9 328.2 .e76 
5- 738.0 5- 880 .275 352.6 59.3 10.9 1.237 93.9 . l a0  .e55 319.2 517.4 . T O 1  1.0091 94.7 .920 -10.4 -30.7 101.1 .EO6 
17.97 10.78 7.73 7.19 10.36 3.06 12.66 2/1/2 19.6 72.6 44.2 .792 2.659 73.5 3 0 4 . 8  -45.6 77.8L 1.313 
112.0 
93.3 
98 .8  
3.17 
MARS ARRIVAL DATE = 2450540 ( 1 APR 1997) 
5- 240 5- 540 -469 79.5 20.3 -1.4 1.047 116.0 .449 1.140 256.7 545.1 .628 1.652 85.9 ,561  .6  1.7 183.3 .167 
5- 540 5- 721.8 .167 180.7 -3 .2  - . 6  .562 94.2 .446 1.141 185.3 304.2 e6291 1.6520 73.3 1.388 2.2 6.9 350.9 . 4 $ 6  
5- 721.8 5- 800 .418 326.2 -2 .6  - .9  1.396 103.7 .464 1.248 310.3 453.4 ,644 1.653A 116.4 1,110 4 . 0  31.2 81.0 - 5 0 5  













260 5-  
5 4 0  5- 
1SJ.L 5- 
270 5- 
5 4 0  5- 
740.4 3-  
540 .438 




733.2 . 1 5 0  
820 . S O 8  









2 0 A  - 1 . 4  
- 3 . 6  - 1 . 2  
-7 .0  - 1 . 9  
20 .2  - 1 . 3  
- 5 . 3  - 1 . a  
- 1 2 . 3  -2.9 
8.69 3 . 4 s  
10.4 - 1 . 4  
-9 .1  -2 .9  




' .594 94.8 
I 1.366 103.3 
t 6.76 3.30 
I 1 . 0 5 7  112.7 
I .602 95 .3  
I 1.343 101.4 























1 . O S 8  


















































83 .6  









70 .1  
.618 










245.  6 
1 . 5  
3 . 7  










- 1 1 . 5  
19.6 
3 8 . t  
8 3 . 1  
197.9 


















11 .35  
5- 320 5- 5 4 0  ,344 139.7 7 . 5  - 2 . 1  1.113 106.2 .393 1.351 289.3 501.3 .620 1.861A 109.5 .689 3 .4  - 1 5 . 3  253.6 -286  
9- 5 4 0  5- 733.1 -147  171.3 - 7 . 6  -2.5 .EO3 93.3 .403 1.182 188.2 333.7 .706A 1.8560 32.5 1.380 5.4 16.9 3 2 9 . 4  * 2 7 )  
5- r 3 8 - 1  5- 660 ~ 2 7 7  352.7 59.7 11.0 1 . 2 5 7  95 .9  .180 .a35  319.3 317.4 ,701 1.009A 94.3 .920 -10.5 -30.8 101.1 - 2 0 7  



























-3 .5  























4.5 -13 .6  
4.4 24.5 
-10.3 - 5 3 . 0  
298.2 -39.8 
.9  3.3 
2.1 6.7 
4 .0  31.1 
L64.0 -58.8 
2 . 1  -1 .6  
2 .3  8.6 
4 . 7  33.9 









1 .658  
1.126 107.6 .402 1.397 293.6 495.9 
. E l l  95.6 .395 1.189 188.6 342.9 
1 .258  95 .1  .173 .E56 324.2 523.3 





330 5- 140 
540 5- 145.7 
743.7 I- 690 
2 4 0  5- 550 
5 S O  5- 721.9 
7Zl.S I- 600 
210 I- 5 5 0  
150  9- 127.8 






-2 .0  
-2 .7  
10 * 18 
20.7 
-2.4 
-6 .6  
9.30 
- MARS ARRIVAL DATE : 2450530 (11 A 
1.046 116.4 .455 1.138 235.9 546.3 
.587 96.9 .450 1.142 188.6 304.0 
1.399 105.7 .489 1.281 310.6 4J2.9 







































1.050 114.3 -425 1.113 260.5 543.8 
.S99 97.4 .429 1.161 190.0 314.6 
1.369 103.1 .422 1.142 313.1 456.2 









9- 260 S- 910 -409 9S.5 20.4 -1.2 1.053 112.6 .403 1.169 264.8 538.3 ,698 1.640A 9 1 . 0  ~ 6 0 4  1.3 -8.4 206.0 a 1 5 5  
I- I 3 0  3- 733.7 ,154 171.4 -3 .5  -1.7 .608 97.7 .413 1.176 191.2 325.2 -6901  1.6620 60.0 1.398 2 .7  11.9 332.2 * S O 9  
9- 733.7 8- 620 .309 341.1 -12.1 -2.8 1.341 iOll.3 .366 1.063 316.2 460.1 .674 1.452A 111.1 1.046 9 . t  36.4 100.4 . 3 C I  
4 3.P7 8.68 3.25 18.011 L / l / l  70.9 14.9 25.5 .631 4.529 70.0 
I- E70 J- 350 ,386 103.3 19.7 -1.0 1.061 111.3 ,388 1.187 258.9 333 . I  , 721  i . 6 4 6 1  9 4 . 3  ,815 
5- SSO 5- 140.6 . 1 5 1  166.1 - 6 . 9  -2 .0  .$13 97.9 ,401 . 7 l l A  1.8050 83.5 1.381 
I- 140.0 9- 830 .E65 348.1 -18.0 -3 .8 1.328 99.3 .526 .$E8 1.339A 108 .1  1.023 
43 8.84 3.1) 1B.OP 40.4 .E53 L,8$9 6 t . 9  
5- 3EO 9- 6 .I 8.105 107.3 , 3 9 8  .$LO 1.006A 108.1 ,679 
3- ESO 9- I 
6- 738.L 9- 
32 0 
STOPOVER TIME = 0 D A Y S  1997 INBOUND 3WINGBY MISSION DURATION i 560 D A Y S  
MARS ARRIVAL OAlE = 2450550 * *  I D 0  , 0 a .  
LAUNCH ARRIVE -$PEE01 
DEPART SUNGBY SPEED3 
SWNGBY RETURN 8PEEOS 
PROP 
R A 1  'DECLl--I ___ 
V 1 P S I  1 ECCEN SMA-THETI THE12 PERIH APHEL P S I  2 - V  2 
R A S  OECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 
R A 5  OECLl I 5 V 5 PSI I ECCEN SMA THETS THE16 PERIH APHEL PSI 6 V 6 
AERO-DV_L- O V A  EVA--Dt'D_ EVR TYPE-SUN A-SUN RI(APPA-_-A - E --lNC 
1 2  
I 4  
1 6  
RAP - 
3.6 







-14 .6  
21.2 
-32.8 
-42 .3  
.. -... - - - .  
RAP 3PEECP 
R A 1  3 P E E C I  
Rh$ SPEC06 
ETA P E R I C  -- _I 
8- 330 5-  5 5 0  ,319 
I- 143.6 3- 390 +254 
16.21 
I- 5 5 0  5- 743.6 . i s 0  
259.3 .e82 
326.3 - 2 1 4  
101.0 . I 9 6  
86.7L 1.142 
145.3 3 .9  
166.9 -6 .3  
355.7 60.4 
9 .91  6 . I 4  
100.6 .644 1.661A 108 .6  .694 
342.0 .718A 1.6650 8 4 . 9  1.363 
523.4 .IO? 1 . 0 0 4 ~  93.4 .916 














3 4 0  5- 5 5 0  - 3 1 8  lS0 .6  
5 5 0  5- I S l . 0  a136 163.3 
7 S 1 . 0  3- 900 .253 ,4 
3 4 0  5- 5 5 0  ,318 150.6 
17.02 10.04 
5 5 0  5- 769.0 . i 9 2  196.3 
760.0 5- goo .34r  ~ 4 9 . 0  
11.m 10.81 
- 3 . 5  
-16.9 
6 3 . 3  
6.73 
- 3 . 1  
33.5 
- 6 2 . 3  
6 .  I3 
-4 .2 
-5 .6 





6 - 9 7  
1.129 106.0 .381 1.397 298.4 495.4 ,859 1.936A 110.4 .710 5.4 - 1 2 . 0  262.3 
1.260 94 .1  .168 .858 330.9 528.5 ,714 1 .0021  9 2 . 3  .916 -11.3 -36.4 100.9 
10.51 3.32 12.70 2/1/2 20.4 84.5 39.3 ,926 2.973 68 .1  289.6 -30 .1  105.60 
.613 96.3 ,396 1.164 169.6 379.9 .I13 1.6550 9 5 . 6  1.384 -10.9 -48.8 29T.9 
1.267 90.8 .163 .866 314.4 522.6 .725 1.007A 93.3 ,922 14 .3  79.0 112 .0  
10.35 4 .09  13.44 2 /2 /1  20.4 81.8 36.8 .496 3 ,168  83.4 287.8 22 .2  134.20 
.e19 97.8 .393 1.195 i 9 z . r  353.7 . I ~ A  1 . m ~ ~  6 8 . 2  1.384 8.0 54.9 318.3 
1.129 106.0 .sa1 1.397 298.4 495.4 .as9 i . 9 3 6 ~  110.4 . n o  s.4 -12.0 262.3 
MARS ARRIVAL DATE = 2450560 I 2 1  APR 1997) -- -- . -  . 
1.041 117.0 .464 1.137 254.9 552.3 .eo9 i . 6 6 5  79.7 .sea .P 4 .6  176.4 
.594 99.7 -412 1 .146  192.2 303.9 .628A 1.6630 73.3 1 . 3 7 0  2 .1  6 . 1  332.8 
1.402 105.7 .493 1.274 311.0 452.4 ,646 1.903A 116.9 1.118 4 .0  31.0 8 1 . 6  
1.049 114.6 .429 1.150 259.8 547.6 ,617 1.644 84.4 .597 1.1 . 2  189.8 
,606 100.1 .431 1.166 193.8 314.7 .663A 1.6690 76.8 1 .375  2 . 3  8 .4  333.8 
6.78 3.54 17.32 e l l 4 1  94 .8  11.1 11.1 .462 7 .601  86 .1  e31.7 86.0 9 2 . 6 0  
7.30 3.73 ~ 8 . ~ 8  2 1 ~ 1  08.0 8.1 10.7 i o . r o 7  120.7 z a 3 . i  -s6.9 8 a . a  









, 1 8 4  
,482 
.513 
8 .504  
.161 - 361 
,447 
a .  os0 
-1.3 






240 5- 560 ,486 80.4 20.7 
$60 5- 722.5 .%r7 175.0 - .e  
122.5 5- 800 . 4 2 i  327.3 -2 .6  
18.06 14.16 10.42 
210 5- 560 a443 88 .0  Z0.9 
128.8 I- 810 .361 534.7 -6 .9  
I 6 . 8 2  12.94 9.40 
$80 3- 728.3 . i w  171.4 -.I 
5- 260 I -  560 ,409 95.9 20.7 -1 .1  1.054 112.7 .403 1.165 264.3 542.6 .696 1,634 88.3 
I- 160 5- I 34 .L  ,162 168.3 -1.) -1.6 .616 100.3 .418 1.182 195.2 321.4 ,690A 1.6730 80.0 
6-  7 3 4 - t  5- 820 -309  341.5 -11.8 -2.8 1.346 101.3 .368 1.068 316.5 459.6 .6?4 1.461A 111.2 
6- 270 5- 560 -383 103.1 20.0 -1 .1  1.059 111.2 .384 1.181 E66.6 537.3 .728 1.634h 91.9 
l S . 2 3  ie .os  8.64  io 6 . w  3.4% io.os z/ i / i  79.7 14.6 e4 .7  ,630 4.680 
I- 560 5- 7 4 2 . 0  . i s 9  165.4 - 3 . 7  -2.4 ,623 100.4 .do4 1.194 196.2 mr .2  . r i m  i . e ~ r o  83.5 
8-  141.0 5- 830 .26s 348.4 "17.8 -3 .5  1.329 99.2 .322 1.011 320.9 463 .1  . e m  i . 3 4 3 ~  108.7 
a 4 . s ~  i i . 4 0  8 . 0 6  3.22 6 . 6 3  3.34 i s . 0 4  z / i / i  65.6 17.9 38.9 ,896 3.001 
5- 980 6- 738.3 . % B O  180.4 - 2 . 1  -2.1 ,621 100.4 .do8 1.190 i g s . 9  332.7 . m 4 ~  1.6r60 82.2 
5- r3o.a ti- eon .e80 393.2 60.3 11.2 1.257 98.9 ,180 .os5 3 i g . s  s i i . 2  .rot 1 . 0 0 9 ~  9 4 . 0  
s- seo I -  743.0 . is8 164.5 -1.0 -2.0 . a s  100.4 .40 i  1 .191  196.4 341.5 . r i T A  i . 6 r r o  84.7 s- 743.6 I- 890 .z54 359 .7  60.4 m.1 % . w e  9s.1 .5r3 .as6 324.1 523.4 .ror 1 . 0 0 4 ~  93 .4  
i s . 2 ~  9 .69  8 . 3 6  5.60 8.93 3 .33  i 2 . 5 2  2 1 ~ 2  23.8 7 8 . 7  46.4 ,933 e.540 
9- 320 5- 560 ~ 3 0 8  139.9 9.5 -1.1 1.098 106.3 ,353 1.292 289.7 510.8 ,836 1.749A 104 .0  
11.96 9.88 5.52 1.08 8.47 3.36 $2.73 2/1/2 27.2 72.9 49 .1  .766 2.406 
?I- 330  9- 560 -299  146.0 5.J -2 .2  1.108 lOS.8 .311 1.322 294.2 103.4 ,652 1.792A 105.9 
.606 1.3 - 4 . 6  204 .1  *ill 
.379 2 . 1  11.2 3 3 2 . 6  -309  
,048 S.2 36.2 100.7 ,390 
. 6 l S  1 .9  -8 .9  217.7 e l 5 3  
.383 3.1  16.2 3 2 9 . 2  ~ 2 6 3  
.024 5.4 37.9 110.6 .341  
61.3 250.2 6 1 . 3  108.70 1.113 
.672 2 .8  - 1 5 . 7  257.1 .254 
.382 2.8 14 .0  330.9 ,280  
76.0 3 1 0 . 8  - 4 9 . 0  75.1L 1.018 
.685 3 . 3  -15.1 E61.1 . 2 5 S  
.384 3.4 18.7 327.0 a254 
,918 -10.2 -32.8 101.0 ,198 
71.9 802.2 -44 .1  83.6L 1 .436  
69 ,s  248.0 69.5 ioi.10 e.tlii 
.e20 -10.7 -31.2 101.0 ,210 
9- 540 J- 580 a294 151.2  - . 3  -3 .1  1.119 105.1 .360 1.356 298.8 500.3 .a68 1.84SA 101.8 .699 4 .3  -13.5 264.4 . 2 7 1  
5- I5Q.I S- 900 ,243 3119.1 83.2 10.0 1.259 94 .2  ,168 .E58 330.1 528.9 . l i s  1 .0021  92.2 .916 -10.6 -31.3 100 .6  ,198 
1 5 . I 9  9.82 6.25 6.15 9.14 3.37 12.59 2/1/2 21.7 84.5 4 3 . 6  1.014 2.696 68.5 291.9 - 3 1 . 2  102.00 1 .720  
I -  560 5- 710.0 .%so 162.5 -10.4 -4 .3 ,627 100.3 .396 1.201 i g 6 . s  352.1 . r z s ~  i . 6 r r o  37.9 1.386 4.7 27.7 s i9 .e  ,243 
MARS ARRIVAL OATE = 2450170 I 1 MAY 1997) 
5- 2SO 5- 1 7 0  ,450 86 .3  2 1 . 2  -1.1 1.049 115.0 .435 1.149 258.9 S11.3 ,648 1.649 61.5 .601 1 . 1  1 .7  286 .1  ,168 
I- 5 7 0  3- 728.8 ,119 168.3 1.0 -1.1 ,617 102.9 .435 1.175 198.0 315.1 .664A 1.6860 76.8 1.378 2 .2  8.1 534.0 ,362 
3- 728.6 I- 810 d361 335.2 - 6 . 6  -1.8 i . 3 7 3  103.4 ,429 1.157 313.8 455.3 .661 1.653A 114 .0  1.082 4 .6  35.e 91.4 . 4 5 0  
3- 260 5- J T O  .412 96.1 20 .9  -1.0 1.053 112.8 ,405 1.162 265.7 546.5 .691 1.632 8 5 . 6  .609 1 .3  -2.8 200.0 ,151  
5- 570 9- I 3 4 . 7  ,174 165.3 .4 -1 .6  -626 103.1 ,420 1.192 199.5 321.9 ,691A 1.6920 60 .1  1.382 2.4 10.6 3 3 5 . 0  ,309 
12.54 12.36 8.69 3.18 6.58 3.67 16.09 2 /1 /1  36.8 14.3 24.0 .629 4.306 6 8 . 2  246.7 68.2 l O S . 8 0  e . 3 9 4  
16.90 is.30 9 . 5 1  3.53 6.94 3.19 17.36 2 /1 /1  ios .3   IO,^ 14.7 .*eo 7.827 8 5 . 7  234.9 81.6 90.70 3 . 1 4 0  
8- 7 3 4 . 1  J- 6i?O .300 342.0 -11.6 -2.7 1.348 101.3 ,311 1.072 s i 6 . 6  4 5 9 . 2  .e75 1 . 4 7 0 ~  i i i . 3  1 .050 5 . 1  36.0 i o o . 9  ,192 
5- 210 5- or0 . w i  1 0 3 . 7  20 .2  - 1 . 0  i.osr i i i . 1  .382 1.176 268.2 s 4 i . s  
?I- 741.4 I- 830 ,265 346.7 - 1 7 , s  -3.1 1.~130 99 .2  ,324 1.019 381.2 463.1 
14.71 11.62 6.03 3.0s 6.49 3.59 15.01 2 i i i i  74.1 17 .6  
s- s20 s- gro  .293 139.9 10.3 -1.4 1.092 105.9 ,331  1.271 289.9 115.4 
s- s i 0  s- 138.4 .172 163.7 -.4 -1.9 .631 103.1 ,413 1.199 200.2 332.6 
B- 1 ~ 8 . 4  5- 680 .282 398.5 60 .7 .  1 1 . 3  a.257 95 .9  ,160 ,656 319.6 117 .1  
14.4% 9 .87  8.2s 4.54 r . 9 3  3 . 6 2  12.75 21112 30.6 73.0 






. l O l A  1.6950 
50.6 . 7 5 5  
,102 1 . 0 1 0 ~  
89 .1  .617 
83.6 1.386 
108.8 1.026 
3.091 3 9 . 1  
101.4 .667 
82 .1  1.364 
94 .8  .921 
2.342 76.4 
1.5 - 7 . 3  214.0 
5 . 4  37.6 110.8 , 
2.8 14.9 329 .1  
251.1 59.6 109.80 
2.S -15.6 258.2 
2 . 6  12.6 331.2 
-10.8 -31.5 101.0 









5- 330  5- 910 .283 146.1 6 . 8  -1 .7  1.101 105.1 ,337 1.296 294.5 510.3 .860 1.733.4 103.3 .678 2.9 -15 .3  262.7 .e30  
I -  S I 0  I- I 4 3 . 7  , 170  162 .1  - 2 . 2  -2.S ,635 103.1 ,406 1.207 200.8 341.4 .717A 1.6910 6 4 . 1  1.566 3.0 16.6 327.2 . e S s  
9- I 49 .7  8- 890 ,215 355 .8  60.5 10.2 1.256 95 .1  .173 .356 324.1 523.4 . I O 7  1.004A 95.4 .918 -10.2 -32.9 101.0 . 1 9 1  
14.62 9.6s 6 .05  4 .99  8.38 3.58 12.53 2/1/2 26.6 76.Y 46.3 ,927 2.443 72.4 303.1 -45 .3  85.2L 1.336 
5- 340 ?I- 110 
5- S I 0  I- 749.8 
S- 149.# I- 900 
.214 151.6 
. l I O  160.6 
1.94 9 . 4 1  
.269 153.6 
. l e 6  1 5 7 . 5  
.282 1.4 
5 -74  9 . I 3  
. L ~ O  ~ 5 0 . 7  
2 .1  
- 5 . 9  
62 .4  
5.e9 
- 3 . 6  
-19.5 
73.0 
J .80  
1 .Q 
.I 




9 . 7  
5.47 
-3.6 
- 7 . 8  
12.3 
8.01 
1.5 - * e  
.2 
8.48 














94 .2  
3 . 5 8  
103.4 
102.3 


















1.324 299.2 505.3 
1.210 200.9 351.4 
,657 329.6 529.0 
2 / i / 2  23.8 84 .6  
1.355 304.0 500.4 
1.201 199.9 365.6 
.661 339.6 533.5 
L/1/2 22.6 69.1 
.E l6  . v . 5 ~  . I 1 3  
16.  r 
.e91 






i .  r r 3 ~  
1.6960 
1 .OOZA 







i . i w  
,321  
101.0 



















.m i  
i . 1 r i  
,900 
18. I 




5 . 0  
7.9 
-13 .7  
266.1 
.I 
2 .0  
-3 .3  
2SO a 9 
-14 .3  
28.4 
- 3 4 . 9  
-38 .2  
-11 .1  
42 .1  
-40 .1  















96.  I 
101.30 
. e 5 0  
.240 
.195 
1 .592  
.271 
.282 




, 3 3 6  
l . I i S  
I- 350 5- $ 7 0  
9- 5 7 0  I- 759.1 
5- I19.S J- 910 
I- 110 5- 5 7 0  
5- 1110 ¶ -  122.) 




.429 350 .7  
5- 420 5- 5 1 0  e196 187 .4  5 . 1  1.2 1.195 94.3 -412 1.660 34S. l  471.6 .976 e.344A 114.3 .79S .8  - 2 1 . 8  284.1 
5- 370 5- 748.8 .ire 160.0 - 5 . 1  -3.4 .63r  1 0 2 . ~  .do2 1.210 200.9 348.9 , 7 2 4 ~  1.6960 67 .1  i . 3 6 8  3 . 7  22 .1  m . ~  .mi 
5- t48.9 8- 980 .241 1 5 . 7  - 2 . 2  - .4  1.269 100.5 .248 .err 30 i .9  579.9 .as9 1.094 78.9 . g i i  - 3 . 4  1 . 3  i i 0 . 2  .e10 
l l . 0 9  8 .21  4.64 8 . 8 8  12.25 3 . S 7  12 -73  1/1/2 5.4 149.4 18.0 1.038 L.063 28.L 254.4 21.4 13S.90 1.103 
MARS ~ E ? I V I I L  OATE % 2450180 I i l  MAY 199?) 
5- 850  3- 580 -481  89.0 21.4 -1.0 1.040 115.6 . 4 4 5  1.148 217.9 154.9 .637 1.619 98.7 .606 l . L  2 .9  183.2 e179 
1- 580  5- 72S.f -195 161.3 L.6 -1.1 -631  105.9 ,441 1.189 202.6 315.8 .665A 1.713C 76.9 1.381 2 . 1  7.8 334.9 -362  
5- 729.2 9- 810 .a62 335.6 -6 .4 -1 .7 1.375 103.4 -432  1.165 314.1 454.9 .661 1.668A 114 .1  1.085 4.6 33.1 91.6 ~45.3 





























r 3 5 . t  
, 417  96.5 










.9  -2 .1  




1.012 113.1 ,409 1.160 262.9 350.4 
.e40 105.9 1.207 204.2 321.8 
1.549 101.5 .375 i.07r 317.2 4 ~ 0 . 8  
1.016 111.2 .382 1.272 267.7 545.6 
6.66 4.04 16.13 2/1/1 97.7 14.1 
.E47 105.9 .41S 1.219 201.3 338.6 
1.331 99.2 .326 1.022 321.6 462.6 









1.634 82.9 .613 
1.4T9A 111.3 1.03I 
,628 4.894 66.1 
1.620 66.5 ,621 
1.7260 83.8  1.389 
1.355A 108.9 1.028 
.Of18 3 .137 57 .2  
i . rz io  80.2 1.366 
1.4 
2 .3  
3 .1  
249 .1  
-1 .2  
10.1 
35.7 
































5 7 . t  















. 1 9.e 









. T O 2  
52.0 
.866 
. 7 i ? A  
,707 
s0.s 
1,681A 99.0 .E65 
1.OlOA 9 4 . 8  .S21 
.743 L.26t 74.5 
1.886A 100.8 ,674 
1.?260 0 4 . 1  1.390 
i.OO4A 93.4 .918 
.el6 t.353 7L.7 





















8lOPOVER TlWE = 0 DAY3 1997 INBOUNO 3UINGBI W1331CN DURATION 160 D A Y S  
MAR3 ARRIVAL OAlE = L 4 5 0 5 0 0  
11 W A V  1907 
LAUNCH ARRIVE 3PEEOI-.RAl - 6 E C i . 1 7 - l  --V-;---PSI ECCEN-SUA -THETI THE12 PERIH -APHEL - P S I  2 V 2 I 2 OECL2 R A e  SPEED2 
DEPART (WNGBY 3PEEO3 RA3 OECL3 1 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  3PEEC4 
OwNCBV RETURN 8PEEO5 R A 5  OECLS I 5 V 5 PSI 5 ECCEN 3NA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 RA6 SPEED6 
-___- PROP-AERO OVL O V A  EVA OVO EVR TYPE SUN %SUN R?PPA-:A --E -LNC--(AP -0ECLP ETA PERIC 
-__-_I_. 
5- 340 5- 560 m257 151.9 3.9 -1 .7 1.104 103.5 .321 1.299 299.6 510 .3  .e83 1.715A 102.4 .665 3 .1  -14 .7  267.9 ,225 
5- 580 5- 749.9 a 1 8 5  158.8 -2.4 -3 .1  .650 105.6 .408 1.225 205.6 351.5 .725A 1.7250 87.5 1.391 3.4 20.3 320.3 ,239 
5- 749.9 5- 900 .e39 353.6 62 .3  9.7 1.259 94.2 .168 .e57 329.8 529.1 .713 l.OO2A 92 .2  ,916 -10.3 - 3 4 . 6  100 .1  .194 
14.38 9 . 5 1  5.60 4.86 8 .25  3.91 12.50 2/1/2 26.5 8 4 . 6  49 .6  1.051 2.386 69.2 293.Y -40.1 99 -10  1.416 
5- 350 5- 580 .e48 156.5 -1.8 -2.4 1.113 102.6 .322 1.324 304.6 505.6 .a98 1 . 7 5 O A  103.9 .695 3.9 - 1 3 . 1  271.2 -243  
5- 560 S- 758.2 .I88 157.7 - 9 . 9  -5.3 .648 105.0 .406 1.221 204.7 363.6 . I 2 6  1.7170 9 1 . 1  1.392 5.4 31.0 SlD.6 ,252 
5- 758.t  5- 910 .252 1.8 69.0 10.8 1.262 93 .1  ,164 .E60 338.0 534.0 . 7 l 9  1.OOZA 9 1 . 2  .915 -12.0 -38 .4  100.4 . 2 1 8 0  
14.73 9.43 5 . 4 4  5.30 6.69 3.99 12.84 2 / 1 / 2  24.1 89.9 47 .1  .944 2.474 7 1 . 1  266.8 -31.2 117.30 1.39% 
5- 410 5- 160 -180 165.8 7.3 ' 1 . 4  1.168 95.2 ,356 1.510 339.9 481.1 ,972 2.047A 110.1 . l b 9  .I -L2.0 2 8 5 . 0  ~ 3 9 4  
5- 580 5- U 9 . Z  ,211  171.4 F:: - . 6  .605 105.8 .480 1.145 198.8 296 .1  .596A 1.695D 70.4 1.370 1 . 9  5 .2  332.8 .a78 
5- 719.2 9- 970 ,478 347.9 .2 1.259 112.2 .404 .e59 268.2 583.8 .512 1.206 68.S .699 -3 .3  15.9 98.3 ,373 
16.35 6 .93  4 . 4 1  7.42 10.79 4 .52  15.69 1 /1 /2  9.0 154.9 15.9 .263 7.250 17.7 249.5 17.5 97.10 1 . 6 4 3  
5- 420  9- 580 -171  184.3 6.8 1.2 1.176 93.4 .365 1.542 3 4 I . 2  478.2 ,979 2.105A 111 .2  .768 .9  -21 .3  286.2 ~ 3 3 6  
5- 560 5- 748.9 a185 159.0 - 1 . 9  - 3 . 0  .650 105.6 ,409 1.225 205.6 350.0 .724A 1.7250 87 .1  1.391 3.3 19 .3  321.4 -241  
9- 746.9 5- 960 e 2 4 1  1 5 . 7  -2 .2  - .4  1.269 100.5 -248 .e77 302.0 579.9 .659 1,094 78.9 -911  -3.4 7.3 110.2 -210 
15.95 8.22 4.30 7.73 11.10 3.92 12.73 1/1/2 8 . 0  149.4 57.4 1.039 2 .081  24.8 255.4 22.7 134.30 1.123 
- . - . - . MAR3 ARRIVAL DATE 5: 2450590 ( 2 1  MAY 1997) - - 
5- 260 5- 590 .425 97.0 21.1 -.8 1.051 113.6 .416 1.158 262.0 554.2 ,676 1.641 80.3 .619 1.4 .k 192.4 e l63  
9- 590 B-  731.7 -212  160.2 3.8 -1.1 .658 109.0 .435 1.230 209.3 328.1 .695A 1.7640 80 .5  1.391 2.1 9 . 6  332.1 a310 
5- 7S5.7 5- 820 .310 342.9 -11.3 -2 .6  1.351 101.2 .375 1.082 317.5 458.3 .676 1.489A 111.4 1 .054  5 . 0 .  35.5 101.4 e396 
16.98 13.54 8.99 3.44 6.84 4 .55  16.16 2 /1 /1  106.1 13.8 23.4 .627 4.926 62.6 249 .1  6 2 . 8  105.00 2.460 
5- 270 5- 590 -385 104.4 20.9 -.8 1 . 0 5 5  111.4 .585 1.170 267.0 549.6 .720 1.620 84 .1  .625 1 . S  -3 .8 205.l - 1 4 5  
5- 590 5- 742.7 a208 158 .4  2.7 - 2 . 0  ,664 108.8 .424 1.242 210.5 340.3 .715A 1.7100 8 4 . 2  1.395 2.5 13.0 327.2 -264 
5- 7 4 2 . 7  5- 830 .264 349.7 -16.9 -3 .3 1,333 99.1 ,328 1.027 322 .1  462.0 .690 1.365A 1 0 9 . 0  1.030 5 .2  36.9 111.4 -347  
15.63 12.57 6 . 1 2  3.06 6.47 4 .46  15.14 2 /1 /1  92.3 16.7 37.2 .e61 3.134 53.8 251 .1  53.7 114.10 1.837 
I- 330 5- 580 e257 146.3 9 . 0  -1.0 1.091 103.9 .308 1.260 295.1 520.2 ,872 1.648A 98.4 e6Y3 2.4 -15.3 264.5 e 1 8 8  
5- 590  5- 743.9 e208 1 5 8 . 1  2.4 -2 .1  .665 108.1 .423 1.244 210.6 342.4 .716A 1.7700 84.6 1.395 2.5 13.7 326.0 .e18 
5- 743.9 5- 890 .258 356.3 61.2 10.4 1.258 95 .1  .173 .e56 324.4 523.2 .708 1.0041 93.4 .916 -10.4 - 3 3 . 3  101.0 .OOO * 
14.03 10.03 1.59 3.99 1.39 4.44 12.58 2/1/2 33.8 78.8 52.3 ,901 2 . 2 6 9  7 2 . l  302.5 -46.5 86.OL 1.142 
5- 340 5- 590 ~ 2 4 3  152.0 5 . 5  
5- 590 S- 150 .0  a205 1 5 7 . 4  .3  
8- 750.0 5- 900 - 2 4 1  358.8 6 2 . 6  



















































0246 1 . 3  
14.23 9.53 
.e22 160.4 
a244 154 .2  
-376  10.2 
1 5 . 4 7  10.36 
e l60  183.2 
,238 170.5 
-524 345.9 
15.64 9 . 3 5  
.152 180.6 
.206 157.5 
.243 15 .4  
15.20 8.46 
5- 270 5- 600 ,391 104.9 
5- 600 5- 743.7 .235 156.9 
5- 7 4 5 . 7  5- 830 -264 310.6 
16.52 13.35 
5- 330 5- 600 .e47 146.4 
5- 600 5- 744.2 ,235 156.9 
14.12 10.52 
'J- 7 4 4 . ~  5- 890 ,262 3 ~ 6 . 8  
I .o 
- 4 . 7  
86.0 
5.17 
, -6 .2  
-26.7 
63 .5  
5.03 
9 .0  
3 .1  
.4 
4.16 
6 .6  
. 9  
-2 .2  
4.07 
-1.3 1.099 102.9 ,305 1.279 300.1 1 1 5 . 5  
-2.8 .666 108.4 .416 1.246 210.7 352.1 
9 . 8  1.259 94 .2  ,168 .e57 329.9 529.0 
4 .34  7.73 4.39 12.52 2/:/2 29.7 84 .6  
- 1 . 7  I . 107  101.9 ,304 1.300 305.2 510.8 
-4.3 ,664 101.8 .415 1.241 209.8 363.6 
10.4 1.262 93 .1  .164 ,860 337.6 534.1 
4.70 0.09 4 .36  12.76 2/1/2 26.6 89.6 
-2.7 1.115 100.9 .305 1 .321  310.6 506.4 
-12.8 .614 106.6 .415 1.222 206.9 378.2 
17.2 1.266 91.4 .162 .864 349.9 538.8 
3.11 8.49 5.34 14.77 2/1/2 25.1 92.2 
1.3 1.114 94.4 ~ 3 2 2  1.439 341.8 487.7 
- .4  .611 109.4 .SO3 1.147 202.0 290.5 
- 2  1.259 114.5 .437 .E58 264.0 583.7 
6 .49  9.86 5.19 16.44 1/1/2 1 1 . 7  1 5 5 . 1  
.E89 1.670A 100.0 
.725A 1.7670 67.7 
. T i 3  1.002A 6 2 . 2  
52.4 1.037 2.264 
.904 1.695A 101.4 
. I 2 6  1.7560 91 .1  
.719 1.OOZA 9 1 . 1  
52.7 ,992 2.255 
.919 1.724A 102.7 
. 7 1 5  1.7290 95.3 
,724 1.004A 9 0 . 2  
35.4 '.425 3.292 
-661  2 .7  - 1 4 . 9  269.1 
1.396 5.0 17.6 319.4 
,916 -10.4 - 3 5 . 0  100.5 
69.11 293.4 - 4 1 . 3  99.60 
.690 3 .2  - 1 3 . 9  272.7 
1.396 4 . 3  25.0 310.5 
.915 - 1 1 . 7  -37.9 100.4 
.699 4.3 -11.3 275.6 
1.393 12.5 52.9 299.4 
.914 -19 .1  - 4 3 . 3  101.3 
83.6 288.7 -18.6 134.40 













,976 1.902A 107.6 -742  . 6  -21.5 287.1 .e89 
.569A 1.7240 6 8 . 1  1.370 1.9 4.6 332.1 ,524 
.484 1.233 6 6 . 2  .E98 -3 .2  16.7 98.5 .408 
14.4 . e l 9  1.980 16.9 248.2 16.7 94.90 1 . 5 2 5  
1.1 1.160 92.6 .328 1.460 349.4 485 .1  .982 1.938A 1 0 8 . 3  ,749 .9 -20.7 288.1 .e99 
-2 .6  .666 108.5 .419 1.246 210.7 349 .1  .724A 1.7680 0 7 . 0  1.396 2.9 16.7 321.2 ,243 
-.4 1.269 100.7 .e49 ,876 301.4 580.1 .658 1.095 78.8 ,910 -3.4 7.4 110.2 .e12 
6.74 10.11 4.40 12.75 1/1/2 10.6 149.5 56.7 1.015 2.105 21.6 255.9 20 .1  134.20 1 .121  
21 .2  




4 . 0  
6 1  - 9  
5.43 
- MARS ARRXVAL DATE E 245 
- . 6  1.055 111.0 ,390 1.168 26 
-2.0 ,686 111.7 .437 1.276 21 
-3.2 1.336 99.0 .332 1.035 32 
-.8 1.088 103.4 ,297 1.247 29 
- 2 . 0  .686 111.7 .437 1.276 21  
10.6 1.256 95.0 ,173 .E56 39 
3.59 6.99 5 . 1 0  12.63 2 /1 /2  3 










I600 (31  MAT 1991) - 
- 2  553.5 -713  1.624 
8.1 342.8 .718A 1.8340 
' .9  461.2 '  .691 1.3181 
.2  16.1 38.2 ,864 
- 4  525.2 .E77 1.618A 
1.2 343.6 .Vl9A 1.6340 
.6  523.0 ,106 1.004A 
1.4 78.6 54.6 a876 
6 1 . 6  .631 1 .6  
84.8 1.403 2 .3  
109.2 1.033 5.0  
3.055 49.0 250.1 
96 .1  .673 2 .3  
93.5 .918 - 1 0 . 1  
2.180 72.4 300.9 
85.0 1.403 e.3 
-2 .3 201 .7 .  
12.2 324.9 
36.3 111.8 
4 9 . 0  110.30 
-15.0 264.6 
12.5 324.5 
- 3 3 . 7  101.0 
-46.6 87.3L 
___. 
. 1 5 1  
.e64 
.350  
1 .776  
,170 
. L I E  
.e03 
1.036 
5- 310 I- 600 .E32 152.2 6.9 - . 9  1.095 102.4 .292 1.263 300.5 520.6 .e94 1.633A 9 7 . 6  -680  2.S -14.9 2 6 9 . l  ,183 
5- 600 ¶ -  750.3 .231 156.4 2.3 -2 .6  ,686 111.4 .432 1.277 216.1 353.2 .726A 1.8290 6 6 . 0  1.403 2 .7  15.7 317.8 .e44 
5- 750.3 5- 900 .e44 359.2 63.3 10.0 1.259 94.2 .163 .658 330.2 528.9 . I 1 3  1.002A 9 2 . 2  .916 -10.6 -31.4 100.6 .199 
14 ,07  10.19 5.18 3.68 7.28 5.01 12.56 2 /1 /2  33 .6  64.5 5 5 . 5  1.007 L.148 89 .7  292.4 - 4 2 . 0  100.60 1 . 1 5 4  
5- 350 5- 800 a218 157.3 3.2 -1 .2 1.102 101.3 .e89 1.280 305.6 516.1 .910 1.651A 99 .0  ,888 L.6 -14.3 273.9 .197 
I- 800 5- 757.S .227 156.6 -1 .3  -3 .7 .663 110.7 .428 1.269 215 .1  364.3 .726 1.812D 9 1 . 3  1.403 3 .6  20.8 309.S .247 
5- 757.9 5- 910 .247 1.4 66.2 10.5 1.262 93 .1  .164 .E60 337.7 134.1 .719 l.OO2A 9 1 . 2  .915 -11.8 -38.0 100.4 .e14 
14.07 9.88 4 .96  4.19 7.56 4 .92  12.78 L / l / & ?  29.9 69.5 5 7 . 1  e962 2.094 71.0 L86.9 - 3 6 . 9  115.00 1 .074  
5- 4 1 0  5- 600 -143 160.1 10.5 1.2 1.143 93.7 .295 1.387 343.8 494.4 .979 1.196A 104.8 .730 .I - 2 0 . 9  L 8 8 . 9  - 9 5 8  
5- 600 5- 714.L ,274 169.6 3.9 -.3 .624 113.6 -531  1.157 205.4 2 0 5 . 5  .543A 1.7700 65.9 1.373 1 .9  4 . 1  IS1 .2  * 5 7 1  
5- 714.e 5- 970 .572 344.2 .4 .2 1.253 116.8 .470 .E57 259.9 583.4 .454 1.261 63.9 .E98 -3 .2  17.4 98.7 - 4 4 5  
15.74 10.05 3.97 5.68 9.06 6.08 17.26 l / l / 2  1 4 . 7  1 S 5 . 1  13.5 .184 8.508 15.9 L47.1 15.6 92.40 1.SIP 
270 5- 610 
610 5- 745.4 
745.4 5- 630 




340 5- 610 .223 152.3 
610 5- 750.7 .e63 156.0 
750.7 5- 900 . z J O  359.9 
14.34 10.65 
5- *LO 5- 600 .136 176.3 10 .2  .9 1.147 91.9 .e96 1.401 351.7 492.2 ,963 1.613A 105 .4  .735 1.0 -19.9 269.8 .266 
5- 600 5- 747.4 -233  156.6 3.2 -2 .3 .687 111.5 .434 1.278 216.3 348.9 .723A 1.8320 6 6 . 6  1.403 2.5 14.1 321.0 * e 5 0  
5- 747.4 5- 980 .e50 14.6 -E.2 -.4 1.269 101.0 .OS3 .E76 300.0 580.4 .614 1.096 7 8 . 5  ,910 -3.4 7 .7  110.0 . e l 6  
14.82 8.95 3.89 5.86 9.26 5.05 12.62 i / 1 / 2  13.0 149.8 55.6 ,961 2.144 18.9 256.1 17.6 133.40 1.099 









I -271  






410 5- 610 
610 5- 711.9 
711,s 3- 970 
4PO 5- 010 
610. 3- 7 4 5 . 0  
746.0 8- 900 
5- 21.5 .703 1.632 .161 
5- 5.0 .722A 1.9280 .265 
5- -15.6 .693 1.403A . 3 5 5  
8.43 40.9 -866 1 . 6 1 7  
5- 8 .2  .696 l.603A .166 
5- 3.8 .726A 1.9180 .e51 
5- 64.5 .714 1.002A . Z04 
5.03 39.1 .958 .e04 
5- a130 176.6 11.1 .961 1.715A .C30 
5- ~ 3 1 9  168.9 4.6 . 5 1 5 A  1.8450 .625 
5- .625 342.7 .4 .421 1.292 .486 
16.10 11.11 3.03 13.0 el54 1.108 
5- . lL4 171.6 11.4 .905 1.729A . t31  
5- .LIS i 3 . e  -8.1 ,647 1.104 . e m  
5- ,267 150 .1  3.0 .722A 1.9L60 et63 
u . 8 3  m.09 3 . 1 1  $3.0 .OH! 1 , 0 5 6  _ _  MAR8 ARRIVAL D A M  8 C450OLO (LO JUN 19971 
-.I 1.055 112.3 
-2 .0  .713 114.8 
-3 .1  1.340 98.0 
3.38 6.76 5.92 
- .6  1.091 101.9 
-2.4 .712 114.4 
10.4. 1.260 94.1 
3.49 6.90 5.8O 
1.1 1.134 93.D 
- .2  ,844 116.4 
.2 1.158 119.4 
4.99 6 .31  7.23 
1.166 265.2 557.3 
1.325 222.2 346.9 
1.048 324.2 459.7 
1.251 300.9 525.6 
1.322 222.0 355.0 
.E58 330.6 528.7 
W l / L  3e.e 84.5 
1.348 345.8 501.2 
1.180 209.2 280.9 
-817  255.6 582.7 
1/1/2 18.1 154.9 
,2/1/1 109.5 15 .0  
79.2 .637 1 .6  - 1 . 2  196.4 
85.9 1.413 2.2 ' 11 .7  321.1 
109.5 1,039 ' 4 .8  35.4 112.7 
2.662 42.3 148.3 42.5 124.90 
95.4 .661 2.2 -14.8 2b9.8 
08.4 1.413 2.4 13.9 315.3 
9 2 . 3  -918  -11.0 -36.0 '100.8.  z.oee 70.0 c90.0 -4c.3 102.10 
102.L .722 .O -20.1 290.4 
6 3 . 4  1.379 1 .9  3 . l  330.1 
61.2 ,897 - 3 . 2  16 .0  99.1 
0.838 14.0 245.9 14 .6  90.1D 
.O 1.137 91.5 
-8.0 .713 114.4 -.* l . L I 8  101.1 
5.14 B.3L 5.91 
1.311 354.1 499.3 
1.325 222.2 347.1 
.a73 e97.0 581.0 
1/1/L 11.3 150.4 
102 .1  .It5 1.2 -19.0 L91.L 
8 6 . 0  1.413 L.L 11 .7  3L1.0 
70.0 .910 -3.5 0.L 1 0 9 . I  
2.LlL 10.8 L55.a 15.4 131.40 
5- 420 5- 6tO . ill  166.5 1 L . O  ,6 1.129 90.7 .e50 1.324 356.3 500.5 ,985 1.083A 1OO.C ,119 1.3 -11.9 L9L.C .el0 
¶- r4L-S 8- 9 9 0  e85 IO 9 -11.0 -.I 1.L61 lOL.8 t 7 l  874 L93.6 501.9 .e34 1.114 17.0 r909  -3.5 9.1 109.1 . I S 9  
l i . t 7  10.i8 t.89 4.56 1.- 1-01 li.11 1;lft L1.C 151.3 50.S .13S L.345 14 .1  211.4 $3.5 l L 7 . t D  -99s 
3- OLO I- 742.1 -311  156.1 0.3 -1.1 ,146 ii0.3 .400 1.391 ~ 2 1 . 6  343.7 . 7 i o ~  t.070o 8 4 . 1  1 . 4 ~ ~  1.9 9 .4  321.5 .e85 
322 




... SUN R-KLP!A 
MISSION OURATION * 000 0 1 1 5  
MAR6 ARRIVAL DATE = 2450510 
2 MAR 1997 
I 2 OECLL R A P  SPEC02 
I 4 OECL4 R A 4  3PEEC4 
I 6 OECL6 R A O  3PEEE6 
RAP OECLP ETA PERlC _ _  
- _ I _ _ _ _ _ ~ _ _  
LAUNCH ARRIVE 8PEEDl 111 OECLl I 1 V 1 PSI I ECCEN SMA THE11 
DEPART 8UNC8Y 8PEEO3 R A 3  OECL3 I 3 V 3 P31 3 ECCEN SHA THE13 
WNCOV RCTURN (PEE05 R A 5  OECL5 I 5 V 5 P31 5 ECCEN 3MA THE15 
PROP AERO OVL O V A  EVA DVD EVR TYPE SUN-A- 
- -  
APHEL-P31 2-  2 
APHEL PSI 4 V 4 
APHEL PSI 8 V 0 
: A -  E.-IHC_ 
MARS ARRIVAL DATE : 2450510 ( 2 MAR 1997) - -  . 
5- %lo 5- 510  ,424 103.0 18.0 - 1 . 7  1.078 113.1 .425 1.239 269.7 516.2 . T i 2  1.766A 105.7 .030 1.6 - 1 3 . 0  224.8 ,233 
8 -  510 5- 132.1 ,150 179.6 -10.3 -2.4 .597 88.7 .409 1.179 178.2 328.4 .697A 1.661 81.0 1.379 3.6 16.6 321.5 .300 
0- 132.1 5- 010 e300 349.0 58.7 11.8 1.257 96.7 .189 .a56 314.9 511.4 .694 l . O l 8 A  96.2 -924 -10.8 -28.1 100.4 . e20  
11.17 10.12 8 . 9 7  5 . 0 5  8.44 3.13 12.88 2/1/2 35.4 67.0 4 4 . 9  .670 2.618 7 5 . 0  305.0 -48 .0  W.OL 1.083 
5- e80 5- 510 ,418 110.9 17.4 -1.9 1.089 112.6 .428 1.277 273.4 $10.4 . I 3 0  1.823A 108.6 -649 2.0 -14 .2  231.1 .e60 
5- 510 5- 738.1 .149 176.1 -15 .8  -3.9 .BO2 89.1 .406 1.186 178.6 337.3 .712A 1.661 83.6 1.381 4.9 25 .3  325.0 , 211  
l l . 7 0  11 .91  8 . 0 3  5.73 9.11 3.14 19.68 2/112 29.4 72.8 39.4 .786 2 . 9 6 1  70.5 297.9 -40.3 82.OL 1 .540  
1- w8.i 5- 000 . 2 i t  352.7 59.7 11.0 1.257 95.9 .MI .a55 319.3 517.4 .rot 1 . 0 0 9 ~  9 4 . 0  .$eo -10.5 -50.8 101.1 . z o r  
MARS ARRIVAL DATE = 2450520 (12 UAR 1997) - ---- - 
5- L7O 5- 520 a411 103.0 19.0 -1.6 1.072 112.5 .412 1.221 269.5 520.4 ,717 1.724A 102.8 .623 1 . 6  -12.7 224.8 . 211  B- 520 5- 732.8 ~ 1 4 8  178.4 -8.8 -2.1 .598 90.8 .409 1.176 181.1 327.2 .694A 1.6570 80.6 1.378 3 . 3  1 5 . 0  329.0 a 3 0 2  
0- 73e.8 5- 8 7 0  e502 349.3 59 .1  12.0 1 .251  96.7 .189 .856 315.0 111.3 -694 I.Ol8A 9 6 . 2  a924 -10.9 -28 .5  100.3 -223 
10.32 11.19 8.68 4.53 7.92 3.11 12.91 2/1/2 39.9 67.1 46.6 .657 2 . 5 2 9  76,2 308.7 -49.2 71.2L 1.006 
5- 200 5- 520 e402 110.0 17 .7  -1 .7  1.082 111.9 .412 1.253 273.3 514.6 . I 3 7  1.769A 105.1  .640 1.9 -14 .2  2 3 1 . 9  .235 
I- 520 5- 738.0 e 1 4 0  175.5 - 1 2 . 7  -3 .2  ,602 91 .1  ,400 1.183 181.6 335.7 .7lOA 1.6570 83.1 1.380 4.2 21 .6  326.8 a275 
5- 188.0 5- 800 a275 312.5 59.4 10.9 1.257 95 .9  .180 .e55 319.2 517.4 ,701  1.009A 94.7 - 9 2 0  -10.4 - 3 0 . 7  101.1 -206  
10.66 11.55 8.48 5 . 1 1  8.50 3.07 12.68 2/1/2 33.0 72.7 42.1 ,794 2 . 7 8 6  72.1 301.7 -43.4 79.6L 1 .416  
8- #!SO 5- 520 - 3 9 1  118.6 
5- 520 5- 145.3 . 1 5 1  169.1 
8-  145.8 8- 890 .e79 359.1 
17.42 11.65 
8-'L90 5- 520 ,390 118.6 
0-  520 5- 705.5 .159 195.6 
I- 70018 8-  090 .e71 352.4 
17.48 11.69 
5- 230 I- 530 .SO2 71.4 
5- 530 5- 740.5 .145 172.5 
0- 740.8 5- 030 .e60 348.0 
11 .01  13.05 
15.6 
- 2 4 . 0  
6 4 . 8  
8.34 
15.8 
2 0 . 3  















1.095 111.4 .41  
.608 91.2 .39 
1.258 94.9 .17 














1.290 277.1 508.9 .755 1.625A 108.4 .658 2 .3  - 1 5 . 1  237.8 
I 1.190 181.9 347.4 .723A 1.6510 86.5 1.382 7.4 39 .7  3?* ' 
.E57 325.6 522.5 .TO9 1 . 0 0 5 A  93.0 .919 -11.1 -35.4 101.0 






. e 7 7  
.e14 
1.040 
1.093 111 4 .41 
,605 9O:O .39 
9.15 3.34 le.? 
1.268 9i.s . i e  
1.290 277.1 508.9 ,755 1.82SA 108.4 .OS8 2 .3  -15 .1  2 3 7 . 8  
1.186 180.0 377.8 .716 1.657 95.0 1.384 - 6 . 0  -31,s 298.0 
1 ,870 349.5 513.4 .724 1 . O l 8 A  95.1 .E28 11.1 72.9 158.8 
1 2 / 2 / 1  27.6 r 2 . 2  50.1 .783 2.336 76.6 281.3 31.1 130.80 
- MARS ARRIVAL 
1.043 117.8 .47 
.606 93.3 .39 
1,328 99.3 .32 
7.22 3.08 15.C 
IATE 3 2450530 (22 MAR 1997) - 
1.127 253.0 546.5 .592 1.662 84.2 .569 .I 5 . 1  172.8 
11 ,185 185.0 338.7 .714A 1.6560 84.0 1.381 4.3 2 2 . 6  326.6 
1.013 320.6 463.8 .688 1.338A 108.7 1.025 ' 5 . 5  38.1 110.3 









8 -  e10 5- d30 .SO2 71.4 19.5 - % . 6  1.043 117.8 .475 1.127 253.0 146.5 ,592 1.662 8 4 . 2  ,569 .I 5 . 1  17d.8 . t a l  
0- 330 I- 745.1 - 9 5 1  168.9 -19.2 -5.3 .608.  93.3 .393 1.189 185.2 347.1 .722A 1.6570 86 .4  1.382 0 .1  33 .7  3 2 2 . 0  .e63 
0- r4ll.1 0- 830 ,263 352.1 -15 .5  -3.0 1.341 98.8 .340 1.050 324.4 459.5 ,693 1.406A 109.5 1,040 4.8 5 5 . 2  112.8 .3S6 
11.78 13.98 10.79 3.82 7.22 3 .11  15.33 2 / l / l  90.9 1 4 . 8  5 1 . 0  ,869 2.096 61.4 231.8 89 .0  117.00 .953 
8-  LOO 5- 530 .SO8 111.0 17.9 -1.0 1.077 111.2 .398 1.234 273.2 519.0 ,743 1.725A 102.8 -633  1.8 - 1 4 . 0  232.3 ,215 
5- 530 5- 738.0 .145 174 .0  -10.1 -2.8 .604 93.2 .401 1.182 184.8 334.6 .708A 1.6560 82 .8  1.380 3 . 7  18.9 328.2 .e76 
S- r88 .0  5- 800 ~ 2 7 5  352.6 59.5 10.9 1.257 9 5 . 9  . l e0  .855 319.2 517.4 . T O 1  1.009A 9 4 . 7  -920  -10.4 - 3 0 . 7  101.1 .206 
15.81 11.24 8.18 4.58 1.97 3.06 12.66 2/1/2 37.1 72.8 44 .2  .792 2.659 73.5 304.8 - 4 5 . 6  77.8L 1.315 
3- t 9 0  5- I 3 0  -379  118.1 16 .  
8-  ¶30 5- 744.1 ,148 170.2 -16. 
1- .144.1 5- 090 .ZOO 350.6 61 .  
18.24 11.09 7.9 
-1 .7 1.086 110.8 .397 1.26s 277.1 513.3 .762 1.768A 105.5 .649 2.1 -15.0 238.7 .e37 
- 4 . 5  ,608 9 3 . 3  .394 1.188 185.1 344.4 .72OA 1.6570 8 5 . 8  1.382 5.3 29.5 323.8 ,260 
10.5 1.258 95.0 .173 .e56 324.5 523.1 ,708 1.004A 93.5 .918 -10.0 -33 .6  101.0 .202 
5 . 1 5  8.53 3.11 12.61 2 /1 /2  31.0 78.8 38 .1  .e87 3.016 68.9 2 9 4 . 9  -35.8 91.60 1 . 7 8 9  
I- 290 5- 530 .379 118.7 10.1 -1.7 1 .086  110.6 ,397 1.265 277.1 513.3 ,762 1.768A 105.1 .649 2.1 -15 .0  238.7 .237 
I- 530 5- 793.9 .183 198.4 31.7 10.0 ,607 92.3 .394 1 .181  183.6 374.5 .119 1.6540 94 .1  1.384 -10.0 - 4 8 . 0  2 9 8 . 9  .321 
I- Yb1.8 I- 090 ,321 358.8 -78.5 -14 .4  1.268 91.8 ,168 ,869 347.6 514.1 .723 l.Ol5A 94.9 .928 13 .4  70.3 164.3 .E40 
11.00 11.85 7.99 5 . 1 5  8 .53 3.87 13.31 2/2/1 31.0 7 5 . 1  37.3 * I 8 2  3 . 1 2 5  79.1 282.1 21 .7  132.10 i . 2 3 8  
MAR8 ARRIVAL DATE = 2450540 ( 1 APR 1997) 
0- 280 5- 5 4 0  .377 111.0 18.2 -1 .4 1.072 110.7 .586 1.219 273.1 523.3 ,748 1.690A 100.0 .629 1 . 8  -13.3 232.0 ,194 
I- 140 5- 738.1 .147 171.8 - 7 . 6  -2 .5  .608 9 5 . 5  ,403 1.182 188.2 333.7 .706A 1.6580 82.5 1.380 3.4 16.9 329.4 .277 
8- 138.1 3- 6-90 .277 352.7 19.1  11.0 1.257 91.9 . l a 0  . e 5 5  319.3 517.4 ,701 1.0091 9 4 . 8  ,920 -10.5 -30 .0  101.1 .207 
1 5 . 1 5  11.03 7.94 4.12 7.52 3.09 l 2 . 6 8  2/1/2 41.9 72.8 46.0 .785 2 . 5 5 9  74.6 307.4 -47 .1  70.5L 1.224 
I- 290 5- 540 .S65 110.7 18.5 -1.1 1.081 109.6 ,383 1.246 277.0 517.7 .769 1.72SA 102.7 ,642 2.0 -14 .9  239.3 . 2 l S  
I- 5 4 0  5- 743.Y .147 109.0 -12.0 -3.7 ,011 95 .6  .395 1.189 188.0 312.9 .719A 1.6590 8 5 . 2  1.382 4 . 4  24 .5  32S.2 , 2 5 6  
S- 1 4 1 ~ 1  8-. 090 .21S 355.9 80.7 10.2 1.258 91 .1  ,173 ,856 324.2 523.3 .707 l .004A 93.4 ,918 -10.3 -33.0 101.0 .19r  
19.39 t d . 1 8  7-69 4.61 0 .00  3.10 12.14 2/1/2 34.8 78.7 41.8 -921  2.801 70.1 298.2 -39 .8  88.01. 1 .658 
- MAR3 ARRIVAL DATE t. 2450550 (11 APR 1997) - 
-1 .3 1.068 110.3 ,377 1.208 272.9 527.0 ,712 1.663A 
-2.2 ,613 97 .0  ,405 1.185 191.9 333.0 .705A 1.6640 
11.1 1 .2S1  95.9 ,180 ,655 319.4 517.3 ,701 1.009A 
1 . 7 4  1 .14  3.19 12.70 Z/1/2 47.4 72.9 47.0 e776 
-1.4 1.018 109.4 . J l l  1.231 277.0 522.2 ,714 1.607A 
- 3 . 1  .511 91.9 .S98 1.191 192.4 342.0 . ? l 8 A  1.6650 
10.2 1.258 95 .1  .173 ,858 324.1 523.4 .707 1.004A 
4 . 1 4  7 . 5 4  3 . l ?  12 .52  2/1/2 39.3 78.7 44.3 .e32 
- 1 . S  1.035 100.6 .360 1.256 281.1 110.7 .794 1.718A 
-1.0 .619 97.8 .393 1.195 192.4 353.1 .726A 1.0650 
10.0 1.260 94 .1  .168 .a58 330.9 528.B . I 1 4  1.002A 
4 .01  8.00 3.32 12.10 2/1/2 33.0 84 .¶  39.3 .926 
t @ O  5- ( $ 0  ,308 
I 5 0  8- 138.2 . 1 5 1  
1 . 5 O . t  I- 080 .218 
14.08 
980 I- 9 6 s . .  . l S p  
141.0 I -  090 ,254 
14.75 




8 -  
s- 




l l l . 1  
169.2 
353 .0  
10.94 
10.5 
- 5 . 1  
60.0 
7.75 
16 .6  
- 8 . 3  
80.4 




r .20  
97.3 
82 .3  






1 . 7  
s .1  
-10.6 
309.4 
-12 .9  231.1 . ! I 7  
i 5 . 3  530.4 . 2 r 8  
- 5 1 . 0  101 .0  ,208  







. L  
10.52 
100.0 
8 4 . 9  








.o i l )  
71.1 
.45l 
1 . S 0 4  
.916 
08.7 
t . 0  
5 <8 
3 0 0 . 0  
e .2  
8.0 
- 1 1 . 3  
289.6 
-10 .2  
- 1 1 . 5  239.4 ,193 
2 1 . 2  320.3 ,254 
-32.8 101.0 ,190 
- 4 2 . 3  8 0 . 7 1  1 . 5 4 2  
-16.4 e45.9 , 2 1 5  
3 4 . 9  9 1 8 . 3  . e 5 5  
- 3 6 . 1  100.1 .208 
- 3 0 . 1  101.80 1.826 19.I3 
I- 500 ¶ -  5 ¶ 0  -342  120.1 1 4 . 7  -1 .5  1.085 108.6 .368 1.256 281.1 S16.7 .794 1.718A 102.4 ,051 2 . 2  -15.4 C45.9 . e t 5  
8 -  150 S *  70n.O -192 190 .5  33.5 10.9 .013 98.3 ,398 1.184 189.6 379.9 .?I3 1.6S50 95 .0  1.384 -10.9 -40 .0  297.9 -3 .8 
@ -  r09.0 8- SO0 - 3 4 1  349.0 -82.3 -11.8 1.267 90.6 ,163 .E60 354.4 522.6 .725 1.007A 93 .3  .922 1 4 . 3  79.0 172.0 
15.90 11-20 7.20 4.01 0 . 0 0  4.09 13.44 2/2/1 33.0 81.0 36.0 ,498 3.168 03.4 287.0 22.2 134.20 1.019 
MARS ARRIVAL DATE : 2450160 (21  APR 1997) . ___ 
9- 880 G 5b0 ' a301 111.2 10.8 -1.1 1.005 110 0 370 1 199 272 8 532 0 755 1 0421 94 7 ~ 6 2 5  1.7 -11 .9  2 2 9 . 3  ,103 
I- Sa0 5- 13818 . lo0 100.4 -2 .7  -2.1 .E21 l00:4 :408 l : l 9 0  195:9 332:7 :704A 1:6760 32:2 1.382 2 .8  14 .0  330.9 . Z O O  
8-  738.8 I- 080 .?.(IO 353.2 6 0 . 3 . 1 i . 2  1.2S7 95.9 .180 .e55 319.5 517.2 .701 1.009A 94.8 .920 -10.7 -31.2 101.0 .e10 
1 4 - 1 9  10.56 7.61 5.43 8.83 3.36 12.73 2/1/2 53.8 72.9 49 .1  ,766 2.406 76.0 310.8 -49 .0  7 I . l L  1.018 
8-  290 6- 960 -344 118.8 17.2 -1.2 1.072 108.9 .361 1.218 276.9 526.6 .779 1,6581 97.3 -836  1 . 9  -13.9 e38.8 . l ? 7  
8-  (100 5- 143.8 -158 164.5 - ¶ . O  -2.8 .625 100.4 .401 1.197 196.4 341.) .717A 1.6770 8 4 . 1  1.384 3.4 18.7 S27.0 , 2 3 4  
8-  143.0 5- 090 .LS4 355.7 60.4 10.1 1.2S8 95.1 .173 .056 324.1 523.4r . IO7 1 . O O 4 A  93 .4  .918 -10 .2  - 5 2 . 8  101.0 ~ 1 9 6  
14.32 10.57 1.25 8.15 7 .15  3 .33 12.52 2/1/2 44.5 78.7 40.4 .933 2.540 71.9 302.2 - 4 4 . 1  85.OL 1 .436  
I- 800 I- I O 0  .330 
5- 100 s- Y 5 O . t  . le0 
14 .4 f  
0- 110 8-  500 . I 0 3  
8-  880 I- 1L8.4 .188 
#- 128.4 S- 810 ,360 
I- r8o.e I- goo .e43 
17.86 
1es.r 15.2 -1.3 1.080 108.1 .355 
162.3 -10.4 -4 .1 .  .027 100.3 .SO6 
319.1 83.2 10.0 1.259 94.L .160 
10.33 8.88 4.14 7.54 3.31 11.51 
1.240 281.1 521.2 
1.201 196.5 352.1 
.e58 330.1 528.9 
L f i / E  31.2 84.1 
1.487 313.7 485 .1  
1.168 193.9 314.9 
.E83 281.3 582.4 
t 1 l l l L  17.T 152.0 
.800 1.8811 99 .8  .647 2.1 - 1 5 . 1  240.3 - 1 0 5  
. 7 2 M  1 . 6 7 7 0  81.1 1.386 4 . 1  C7.7 319.9 .e43 
,713 1.00214 92.2  .910 -10.6 - 3 5 . 3  100.8 .190 
.911 2.OOSA 1 1 P . L  , 7 4 4  -6 .5 - 3 1 . 2  272.1 .341 
,6641 1.6690 IO c 1.315 2.3 8.4 333.0 . S O 0  
C3.5 ,464 4 .9¶7  t O . 5  t 5 $ . O  20.0 107.90 1.836 
43 .0  1.016 ' t . 090  88 .5  e m . 9  - 3 5 . t  ioe.00 i . 7 e o  
,586 i . 1 4 0  1 4 . i  .POP -3 .3  13.0 99.4 .e85 
188.3 81.0 8.1 1 . 1 5 5  iO2.5 .387 
171.4 -.? - 8 . t  .607 100.1 .431 
115.8 .I . L  1.L61 108.5 .321 
8.88 a.44 7 - 0 8  1I.CS 3.54 13.99 
323 
8TOPOVER TIME x 0 O A Y 8  
- - __ . 
LAUNCH ARRIVE 8PEEOC R A l  
DEPART 8WMGBY SPEEOS RA3 
8WMCBY RETURN SPEEOS RAS 
PROP AFRO 
MI88lON OURATION : 600 C A Y S  
MARS ARRlVAL CITE : 2 4 5 0 5 7 0  





1 1 . 6  
1.10 
- 2 . 2  
6 0 . 5  
13 .6  
- 5 . 9  
6 2 . 4  
6 . 1 6  
-_ . - - - - 
V 1 PSI  I ECCEN 
V 3 PSI 3 ECCEN 
V 5 PSI 5 ECCEN 
1.069 108.6  .353 
.635 103.1 .406 
6 . 8 2  3 .58  12 .53  
L!!-O!_YO_EVR-- 





-. TYPE SUN-_! 
1.2P9 216.8  
.e56  324.1 








T H E T ~  
18.7 
.- ___ 
1 1  
1 3  
I 5  
OVA 
-1 .0  
- 2 . 5  
10.2 
3 .42  
- 1 . 1  
- 3 . 6  
__ 






KAPPA -. . re2 
. r i m  . ror  
48.3 
.a05 
* r z r *  














i . 6 9 r o  
.92r 
_. 
PSI  i 
__ E .. 
8 4 . 7  
PSI  4 
PSI  6 
9 4 . 8  
9 3 . 4  
2 . 4 4 3  
9 7 . 2  
8 1 . 6  
9 2 . 2  
2 .S23 
-. . - 
V 2 I 2 OECLI R A t  SPEED2 
V 4 I 4 OECL4 R A 4  8PEEC4 
V 6 1 8 OECLI R A 6  8PEEO6 
INC RAP DECLP E T A  PERlC - _ _ _  
.636 1 . 8  - 1 3 . 2  237 .4  .162 
1 .386  3 . 0  1 6 . 8  3 2 7 . 2  ~ 2 1 5  
.916 -10.2 -32.9 1 0 1 . 0  . I 9 7  
12 .4  303.i - 4 5 . ~  6 1 . 2 ~  1.336 14.10 10.68 
5- 300 5- sro  . ~ Z O  126.2  
5- 570 5- 149.0 .ire 160.6 
5- I49 .9  5- 900 .240 3 5 8 . 1  
14.08 10 .34  
1.076 101.6 .345 i .228 2 e i . i  52s.8 
.63r  ioe.9 .do1 1.210 200.9 351.4 
1.259 9 4 . 2  . e51  329.8 529.0 
7.14 3.58 12.51 2/1/2 4 2 . 2  8 4 . 6  
5- 310 5- 510  .306 133.2 13.2 -1.2 1.084 106 .1  .339 1.248 281.1 520.6 .e25 1.672A 99.4 .656  2.3 -15 .4  252.8 -194  
5- s r o  5- 159.5 . i o 6  1 5 1 . 5  -19 .5  -1.8 .e35 102.3 .399 1.201 199.9  365 .6  .7z5 1.6890 9 1 . 8  1.388 1 .9  4 2 . 4  308 .9  .e82 
I- 759.5 I- 910 .28z 4 . 4  13.0 12.3 1.265 9 2 . 8  . l e 4  .a61 339 .6  533.5 .r20 1 . 0 0 2 ~  91.3 .915 -13 .1  -40 .1  100.5 . e 4 3  
14.54 10 .42  6 . 4 9  4 .12  1 .52  3 . 9 3  13.23 2/1/2 3 5 . 7  89 .1  39 .9  .158 2 . 9 2 9  73.9 286 .1  -24 .4  121.00 1.463 
.646 2 .0  - 1 4 . 1  246 .0  . l 1 7  
1.388 3 . 9  2 3 . 4  320 .5  .240 
,916  -10 .4  -34.9 100.5 .195 
8 6 . 9  g 9 3 . 2  -38 .2  100.10 1 . 5 9 2  
5- 380 5- 510 ,245 i8s.s 20.0 4 . 3  1 .153  100.4 .;)e4 1 . 4 6 1  319 .9  486 .6  .93z  1 . 0 0 1 ~  ii0.5 . r 4 e  -2 .1 -29.0 2 r r . r  .3ie 
5- 5 7 0  5- 740.9 ,110 160.8 -5.1 -3 .4  .63r 102.9 .402 i . e io  200.9 349 .9  . W ~ A  1.6960 8 1 . 1  1.388 3 . 7  22.1 a 2 i . r  . e41  
5- 148.9 5- 980 .mi 1 5 . 1  -2.2 - . 4  i . 2 6 9  100.5 .e48 . e r r  501.9 519 .9  ,659  1.094 18 .9  . 9 1 i  - 3 . 4  1 . 3  110.2 . e io  
16 .20  8 . 9 1  5 .39  7.24 10.61 3.11 12.13  i / i / z  1 2 . 9  149.4 58.0 1.038 2 .063  28.1 254.4  25 .4  133.90 1 . 1 0 3  
a- zeo s- a60 .354 111.6 1 9 . 5  - . 9  1.06; 109.6 . 3 a  i.iee 272.2  540.8 . r 5 7  1 .816  8 9 . 1  .ti29 1 . 1  -9.4 ~ 2 3 . 4  . i d 3  
5- 138.6 5- 880 . e84  353 .9  6 1 . 0  11.5 1 .251  95.8 . ieo ,058 319.1  5 1 1 . 0  .roe ~ . O ~ O A  94.1) .sei -11 .0  - 3 1 . 1  101.0 . e14  
1 . 4 1  11.45 1 .46  3.02 6 . 4 5  3.99 i e . r e  e / i / ~  6 9 . 3  73.1 52.0 . r 4 3  2 .282  18.5 si i .5  - 4 9 . 9  7 5 . 2 ~  .952  
- --_ MARS ARRlVAL DATE : 2450580 ( I 1  MAY 19971 __ ____ 
5- 580 5- 738.6 .188 161.3  1 . 7  -1.8 .644 1 0 5 . 9  .420 1.214 204 .9  332.9 . 7 0 4 A  1.1240 82.1 1.388 2 . 4  11.8 331.0 ~ 2 8 4  
5- 290 5- 580 
5- 580 ¶- 743.8 
I- 143.8 5- 690 
.mi  119.0 18.0 - . g  1.061 108.3 .347 r.eoi 2 m . r  5 3 5 . 5  . r e 4  i . 6 1 8 ~  92.4 . m r  1.8 - 1 2 . 2  235 .2  .is0 
4.09 i 0 . 9 3  6 . 9 9  5 .16  6 . 5 1  3.94 12.55 z / i /z  51.4 7 a . r  50.3 .OM 1.355 7 2 . 1  303.2 -46 .1  05.3~ 1 . 2 4 1  
. 3 i z  126 .3  1 6 . 1  -.si 1.073 101.2 .me 1 . 2 ~  2 8 i . i  550.4 ,808 1 . 6 2 r ~  9 4 . 8  ,646 2 .0  -14 .0  244 .9  . i s 2  
158.8 - 2 . 4  -3.1 . e50  105.6 .408 1.225 205.6 351.5 . m ~  i.rz50 81.5 1.391 5 . 4  20.3 520.3 .e39 
.239 558 .6  6 2 . 3  0.1 1.259 9 4 . 2  . i 6 a  .a57 329.0 529.1 . r i 3  1 . 0 0 2 ~  9 2 . 2  . 9 i 6  -10.3 -34.8 100.1 . i s 4  
.186  159 .6  -3 -2.3 ,648  105.8 .413 1.221 205.5  341 .1  .111A 1.7260 8 4 . 1  1 .390  2.8 15.1 326.9  .E56 
-2.56 356 .0  6 0 . 8  10.3 1.258 9 5 . 1  .153 .856 324.2 525 .3  .707 1.004A 9 3 . 4  .918  -10.3 -33.1 101.0 . L O 6  
3 . 9 3  10 .52  6 .61  3.41 8.81 3.91  12.50 2/1 /2  4 1 . 8  8 4 . 6  4 9 . 6  1 .051  2.386 6 9 . 2  L93.1 -40 .1  99 .50  1 . 4 5 6  
5- 300 5- 580 
5- 580  5- 149.9 
5- 149.9 5- 900 
I- 310 5- 580 
5- 580 5- c 8 . L  
I- 158 .8  5- 910 
5- sa0 5- 140.9 
5- 360 5- 580 
5- '48.9 CI- 980 
I 
e296 133.3  13 .8  -1.0 1.080 106.2  ,329 1 .236  281 .6  525 .3  ,830 1.641A 9 1 . 0  .655 2 .1  -91.0 252.7  - 1 7 6  
.E52 1 . 8  69 .0  10.8 1.262 93.1 .164 .e60  338.0 534.0 .119 I.OO2A 91.2 .915 -12.0 -38 .4  100.4 .el80 
.ice 1 5 1 . 7  -9.9 -5 .3  .e48 i05.0 .406 i.zzi 204.1  363 .8  . r e 6  1 . r i r D  9 i . i  1 .392  3 . 4  31.0 310.6  .ere 
4 . 0 0  ~ 0 . ~ 8  6 . 3 0  5.12 1.12 3.99  12.84 z / i /z  4 0 . 4  89 .5  4 1 . 1  .944 1 . 4 1 4  1 i . i  ze6.e -31.2 i i 7 . 3 0  1.391 
.e35 188.9  
.185 1 5 9 . 0  
5 .62  9 . 1 5  
.mi 1 5 . r  
21.1 5 . 1  1 . 1 4 2  9 9 . 5  .334 1 .4 io  321.0 492 .2  .939 i.88i~ 101 .7  .rea -4 .0 -33 .4  2eo.e . e g o  
-2.2 - . 4  1.269 100.5 .248 .er r  302.0 519.9 1.094 78 .9  .sit - 3 . 4  1 . 3  i i o . 2  . p i 0  
5 . 2 4  6 . 4 1  9 . 8 4  3 . 9 2  w . r 3  i / i / z  11.2 149.4 5 1 . 4  1.039 c.oai 24 .0  ~ 5 5 . 4  22.7 134.30 i . i e s  
-1.9 -3 .0  ,650 105.6  .409 1 . 2 2 1  205 .6  350 .0  .W4A 1.7250 8 7 . 1  1.391 3.3 1 9 . 3  321.4 -241  



















e 9 0  
590 















¶ -  
5- 










,306  . 205 
.e41 







1 4 . 8 5  
.e11  
126 .4  






1 5 4 . 2  
10 .2  
1 1 . 1 9  
151 .4  
i 5 r . i  
1 6 . 6  - . E  
. 5  -2 .8  
6 2 . 6  9 . 8  
6.50  3.13 
1 4 . 4  -.a 
- 4 . 1  -4 .3  
6 8 . 0  10 .4  
8.15 3.3E 
1 1 . 9  -.B 




, .666 108.4 
1 1.259 9 4 . 2  
, 8 . 5 4  4 . 3 9  
I 1.011 ios .8  
I . . e64  101.8 
1.262 9 3 . 1  
I 6 . 1 8  4 .56  
I 1.084 104.8 
I .654 106 .6  
! 1.266 91 .4  





1 . 6 1 7 ~  






i .  1290 
9 2 . 5  -648 1 . 9  
9 2 . 2  .918 -10 .4  
2 .264  6 9 . 5  293 .4  
9 4 . 6  .658 2.1 
9 1 . 1  1 .396  4 . 5  
81.1  1 . 3 9 6  3.0 
9 1 . 1  .VIS - 1 i . r  
2.255 10.1  2er.i 
9 6 . 8  .664 2 .2  
9 S . 3  1 .393  12.5 
9 0 . 2  .914 -19 .1  
3 .292  8 3 . 6  2 8 8 . 7  
-1a.e 243.0  
11.8 319.4  
-35 .0  100.5 
- 4 1 . 3  99 .60  
-14 .5  L51.8 
2 5 . 0  310.5 
-31 .9  100.4 
-34.8 115.60 
- 1 5 . 1  258.9  
52 .9  269 .4  
-43 .3  101.3 
-18.8 134.40  
- 1 4 9  




. e 4 6  
~ 2 1 3 %  















751 .s  
r68.9 





p r o  
'243 
.238 
, 5 2 4  
16.45  
111.5 
1 1 0 . 5  
345.9 
1 0 . 5 5  
590 
148 .5  
080 
202.3  
1 5 . 4  
10.24 
1 5 1 . 5  
4 3 . 5  
. 9  
- 2 . 2  
5 .84  
10 .4  1.132 98 .1  
- .4  1.269 100.1 
-2 .6  ,666 108.5 
6.19  9.56 4 . 4 0  
MARS ARR 
-.e 1.063 108.1 
- 2 . 0  .688 1 1 1 . 7  
10.6 1 .258  95.0 
2.85 8.26  5.10 
-.e 1.069 106.8 
- 2 . 6  .666 1 1 1 . 4  
10 .0  1.259 9 4 . 2  
2 . 9 3  6 . 3 4  5.01 
- . 6  1.075 1 0 5 . 5  
10.5 1.262 9 3 . 1  
3 .10  6 .51  4 . 9 2  
__ 






i 2 . n  
,431  






. 3 1 3  
.428 
. I64  
12. re 
1.368 322.1 498 .0  
,876 301 .4  580.1 
1 /1 /2  28 .3  149.5  
ATE = 2450600 (31 N 
1.246 2io.r 349.1  
1 .191  216.1 544.3 
1.216 216.2 343 .0  
e / i / z  73.9 1 8 . 8  
1 .217  226.1 3 5 3 . 2  
i . e i r  281 .6  5 3 4 . 1  
. e60  3 3 1 . 1  5 3 4 . 1  
.OS8 324.6 523.0 
1.204 280 .8  539.5 
.a50 530 .2  528.9 
2 /1 /2  6 2 . 0  8 4 . 5  
1.269 211.1  364.3 

















1 .001  
-8.8 
2 . 9  
- 3 . 4  






- 4 5 . 6  
7.4 
20.1 
- 9 . 8  
1 2 . 5  
- 4 6 . 6  
16. r 
-
- 3 3 . 1  
282.3 
3 2 l . c  
110.2 












105.0 . n e  
8 1 . 0  1.896 
18.8 . # i o  
2.105 21.8 
6 1 . 8  .644 
8 5 . 0  1 . 4 0 3  
9 3 . 5  .918 
2.100 72.4  
9 0 . 2  -651 
8 8 . 0  1 .403  
9 2 . 2  . P i 6  
9 2 . 4  .658 
9 1 . 3  1 .403  
9P.L *915 
2.094 71.0 
2.140 6 9 . 1  
5- 290 5- 600 ,327 119.5 
5- SO0 5- 144.2 , 255  156.0 
I- 744.L 5- 690 ,262  356.8 
14.84 11.99 
18.8 
4 . 0  
61 .9  
8.89 
1 7 . 1  
2.3 
6 3 . 3  
6 . 4 2  
15.0 
-1 .3  
6 8 . 2  










300 5- 000 .302 126.6  
600 5- 1 5 0 . 1  . e31  156.4 
7 5 O . S  5- 900 .E44 319 .2  
1 . 9  
- 1 0 . 6  
191 .4  
2 . 1  
-12 .1  
- 3 5 . 4  
- 4 2 . 0  
1 5 . 1  
2 4 0 . 3  
1 0 0 . 6  
100.60 
w r . 8  
14 .38  1 1 . 4 3  
310 5- 600 .282 133,s 
600 s- 1 3 1 . 9  . z ~ r  156.6  
1 5 7 . 9  s- 910 . m r  1 . 4  
14.05 1 0 . 9 5  
370 I- 600 .199 162.5 
600 5- 114.2  .e14  169 .6  
l l . 6 6  10 .16  
I 1 4 . 2  I- s r o  . s r z  344.2 
2 . 0  
3 . 6  
-11.8 
268.9  
-13 .  1 
2 0 . 8  
- 3 8 . 0  
-56 .9  
2 s 0 . 2  
309 .1  
1 0 0 . 4  
1 1 5 . 0 0  
MARS ARRIVAL DATE 2 4 ~ 0 6 1 0  ( i o  JUN i w r )  -- 
1 7 . 6  - . 4  1.067 106.1  .323 1.199 280 .1  1 4 4 . 0  ,812 1.586 88.1 .655 1.8 -10.9 2 3 6 . 1  e 1 3 1  
6 4 . 5  10.4 1.260 9 4 . 1  .168 .e58 330.6  528.7 . I 1 4  1.002A 9 2 . 3  .916 -11.0 - 3 6 . 0  100.6  - 2 0 4  
3.8  -2 .4  .712 114.4 .451 L.322 222.0  3 3 5 . 0  .?26A S.9180 8 8 . 4  L.413 2 . 4  13.9 311.3 
6.30 2.19  6 .20  5.82 12.64 e / i / z  10.4 8 4 . s  59.1 .os6 e.0~8 10.0 ~ 9 0 . 9  - 4 2 . 3  ioz.20 .984 
9- 300 3- 810 .300 1 2 5 . 9  
S- 510 9- 150 .1  ,263  156 .0  
9- 110.1 I- 900 ,250 359.9 
14 .99  12 .20  
J- (10 3- 111.9 .319 168.8  
5- 970 ,621 342 .I  
15.98 1 4 . 7 0  
9- 310 I- 610 ,180 164.1  
w I VAL JUN %OBI 
.e .D?IO . PO 
.S -1 .7 .I* .4 . 7 l 8 h  8 . 4 8  
.e .e34 . a0 
4 .11  4 . 0 9  P . 4  13. 50.5 14 * 
STOPOVER TIME = 0 O A V S  1991 INBOUND 3WINGBY M 1 3 3 1 0 N  DURATION i 640 EATS 
M A R S  ARRZVAL O A 7 E  1 2 4 5 0 5 1 0  
2 M A R  1997  - . . __ - - -. -- __ .. __ 
LAUNCH ARRIVE SPEED1 R A l  OECLl 1 1 V 1 PSI 1 ECCEN $ M A  THE11 THE12 PERZH -APHELPSl  2 - V  2 I 2 DECLL RA2 Jf'EECe 
DEPART SWNGBY 3PEEO3 RA3 OECL3 1 3 V 3 PSt 3 ECCEN 3MA THE13 THE14 P E R l H  APHEL P31 4 V 4 I 4 DECL4 RAd SPEEc4 
(LUNGBY RETURN SPEEO5 RAJ OECL5 1 5 V 5 PSI 5 ECCEN SMA THETS THETI P E R I H  APHEL PSI 6 V 6 I 6 OECL6 RA6 SPEED6 
C RAP OECLP ETA PERlC __ PROP AERO-OVL - > V ? _ E V A  O Y D  EVR TYPE SUN A-SUN R-LA'PA---A - - - MARS ARRIVAL O A f k  = 2450510 < 2 MAR 1997) - 
5- 230 I- 110 -491  70.7 1 9 . 1  - 1 . 6  1.045 117.2 .466 1.113 254.5 539.2 .605 1.6611 9 0 . 1  .S68 . S  1 . 6  180.6 r l r 5  
5- 132.7 5- 610 ,300 349.0 58 .7  11.8 1.257 96 .7  ,189 .e56 314.9 511.4 .694 1 .0181  9 6 . 2  .924 -10.8 -28.1 100.4 .220 
17.39 13.10 1 0 . 5 5  3.70 1.10 3.15 12.88 e l l 1 2  81.4 67 .0  4 4 . 9  .670 2.618 7 5 . 0  30S.6 -48.0 72.6L 'L.083 
5- 2 4 0  5- 5 1 0  .465 7 8 . 7  19.8 - 1 . 6  1.052 111.1 .446 1.154 258.5 533.5 .639 1.669A 9 1 . 1  .582 - 8  - 3 . 1  194.9 m176 
5-  5 1 0  5- 138.1 .149 176.1 - 1 5 . 6  -3 .9  .602 89.1 .400 1.186 118.6 337.3 . 7 1 2 A  1.661 83 .6  1.381 4 .9  25.3 321.0 .e l7  
16.79 13.07 9 .93  3.13 1 . 1 3  3.14 12.68 2/1/2 66.3 72.8 39.4 .186 2 . 9 6 1  7 0 . 5  291.9 - 4 0 . 3  82.OL 1 . 5 4 6  
3- sio 5- 132 .1  , 1 5 0  119.6 -10.3 -2 .4 .597 88 .7  .4og 1.179 178.2 328.4 . 6 9 7 ~  1.661 61.0 1.519 3.0 16 .6  321.5 .a00 
s- 7 5 8 . 1  I- 880 .277  352.7 19.7 11.0 1.257 95.9 .%eo .e55 319.3 117.4 .rei 1 . 0 0 9 ~  94.8 .92o -10.1 -30.8 101.1 .eo7 
3- 240 I- 5 1 0  .465 18 .7  1 9 . 8  - 1 . 6  1.052 1 1 5 . 7  .446 1.114 258.5 533 .1  .639 1.669A 95 .1  -582  -8  - 3 . 1  194.9 ,176 
3- I 10  5- 718 .1  . I80  199.4 29.8 9 .8  .6OS 88.7 .393 1.193 177.9 369.2 .724 1.661 9 2 . 6  1.385 - 9 . 2  -41 .1  9 0 0 . 3  ,302 
5- 758.1 5- 880 -302 2.1 -13.6 -13.2 1.270 92.9 .177 .E75 340.7 505.7 - 7 2 0  1.029A 9 6 . 6  .935 12.8 73.0 155.3 *e48  




























.49s 11.0  
- 1 4 8  178.4 
,302 349.3 
11.45 13.74 
-464 18 .9  
.146 175.5 














20 .1  




-1 .6  
-2 .1  
12 .0  
3.70 
- 1 . 5  
-3 .2  
10.9 
3 .56  
- 1 . 5  
-6 .6  
11.6 
3.70 
- MARS ARRIVAL OAT€ E 2450520 (12  MAR 1997) -- 
1.044 117.4 .469 1.129 253.8 542.9 .600 1.659 8 7 . 4  a567 .I 
.598 90.8 .409 1.176 181.1 327.2 .694A 1.65TD 8 0 . 6  1.378 3 .3  
1.257 9 6 . 1  .189 .E56 315.0 511.3 .694 1.018A 9 6 . 2  .924 -10.9 
7.10 3.11 12.91 2/1/2 90.3 6 1 . 1  46.6 .65T 2.529 76.2 308.7 
1.049 115.6 .445 1,148 258.0 137 .5  .631 1.658A 9 2 . 0  ,580 a 8  
.602 91 .1  .400 1.183 181.6 335.7 . T l O A  1.6570 8 3 . 1  1.380 4 . 2  
1.251 95 .9  .180 ,815 319.2 517.4 .IO1 l.OO9A 9 4 . 1  .920 -10.4 
6.96 3 .07  12.66 2/1/2 14 .6  1 2 . 7  4 2 . 1  . I 9 4  2.706 72.1 301.7 
_I_.. . . - 
3 . 4  176 .6  ,116 
11.0 329.0 e302 
-28 .1  100.3 .e23 
-49.2 7l.ZL 1.006 
-2 .0 191.3 ,169 
-30 .7  101.1 .206 
-43.4 79.6L 1.418 
- 6 . 1  2 0 4 . 8  . I 7 5  
39.7 321 .1  e279 
-35.4 101.0 .E19 
-27.7 9 I . 8 0  1.923 
21.6 326.8 . e r s  
1.056 114.3 .428 1.169 261.9 131.9 .669 1.6691 9 6 . 0  eS93 1.1 
.606 91 .2  .393 1.190 181.9 341.4 .T23A 1.6570 8 6 . 1  1.382 7.4 
1.258 94 .9  .173 . E 5 1  325.6 S22.5 .709 1 . 0 0 5 A  9 3 . 6  .919 -11.1 
7.10 3.30 i 2 . 8 5  9 /1 /2  60.5 79 .1  33.3 .773 3.481 68.4 289.9 
(I- 250 5- 520 . I 4 1  86.9 20 .1  -1.5 1.056 114.3 .428 1.169 261.9 531.9 ,669 1.689A 9 6 . 0  .59J 1.1 - 6 . 1  204.8 -173 
(I- 320 5- 165.5 -159  191.6 20.3 6 . 3  ,604 90.0 .397 1.186 180.0 377.8 .716  1.657 9 5 . 0  1.384 - 6 . 0  -3l.S 298.0 a217 
16.40 12 .70  9 .33  3 . 7 0  7 .10  3.34 12.19 2 / 2 / 1  60.5 72.2 10.7 .783 2.359 76.6 e81.3 31.1 130.6D 1 .046  
5- ~ 5 . s  5- 890 .217 352.4 -15.0 -12 .2  1.268 91.5 . i 6 8  ,870 349.1 113.4 . e 4  i . o i 6 ~  95 .1  .see 11.1 72.9 i m . 8  .e14 
__. HARS ARRIVAL OATE 2450130 (22  MAR 1991) 
S- 240 5- 530 .465 1 9 . 2  20.1 - 1 . 5  1.048 1 1 5 . 7  .446 1.143 257.4 541.3 .634 1.653 88.9 .580 .8 - . l  187.3 t166 
5- 330 I- 738.0 ,145 174.0 -10.1 -2 .8  .604 93.2 .401 1.182 184.8 334.6 .TOEA 1.6360 82.8 1.380 3 .7  18.9 328.2 .276 
I- 138.0  5- 880 .27* 352.6 59.5 10.9 1.257 95.9 ,180 .E55 319.2 117,4 ,701 1.009A 94.7 - 9 2 0  -10.4 - 3 0 . 1  101.1 a 2 0 6  
16.47 12.97 9.92 3 .49  6 . 9 0  3.06 12.66 2 f l f 2  83 .4  12.8 4 4 . 2  .792 2.659 73.5 304.8 -45.6 77 .81  1 .313  
5- 250 S- 530 ,437 87.1 20.3 -¶,4 1.053 114 .1  .42J 1 .162  261.5 135.9 .668 1.615A 9 3 . 0  a592 1.1 -5 .2  201.6 a165 
I- 530 5- 1 4 4 . 1  .148 1 7 0 . 2  -16 .1  -4 .5 .608 93 .3  .394 1,188 185 .1  344.4 .72OA 1.6570 81.6 1.382 5 .3  29.5 323.6 ~ 2 8 0  
5- 144.1 5- 890 .260 356.6 61.6 1 0 . 5  1.218 95.0 .173 ,856 324 .1  523.1 ,708 1.004A 93 .5  .918 -10.6 - 5 5 . 6  101.0 -202 
19.87 12.39 9.28 3 .49  6.89 3.11 12.61 2/1/2 68.3 78.8 38.7 ,887 3.010 68.9 294.9 -31.8 91.00 1.789 
5- e90 S- 530 .437 8 7 . 1  20 .3  -1.4 i . 0 5 3  114.1 ,425 1.162 261.5 535.9 .668 t.651A 9 3 . 0  .592 1.1 - 5 . 2  201.6 . i S J  
9- 5 3 0  I- 163.9 .163 198.4 3 1 . 1  10.2 ,607 92 .3  ,394 1.187 183.6 374.1 .119 1.6540 94 .1  1.384 -10.0 -48.0 2 9 8 . 9  - 3 2 %  
3- 163.D 3- 890 .321 358.8 -78.S -14.4 1.268 9 1 . 8  .168 .E69 341.6 114.1 .723 1 . O l S A  94.9 .928 13 .4  76.3 164.3 .e48 
16.63 13.14 9 .28  3.49 6.89 3 . 8 7  13.31 2 /2 /1  68.3 75.1 37.3 .582 3,125 79.1 282.1 21 .7  132.10 1.238 
M A R 3  ARRIVAL DATE E 2450540 ( 1 APR 1997) . 
I- 240 5- 540 .469 79.1 20.3 -1.4 1.047 116.0 .449 1.140 256.7 545.1 .628 1.652 85.9 . 5 8 1  e 8  1 .7  183.3 * 1 6 1  
(I- 540 J- 138.1 . I 4 7  1 7 1 . 8  - 7 . 6  -2 .5 .608 93&5 .403 1.182 188.2 333.1 ,106A 1.6580 82.5 1.380 3 .4  16 .9  329.4 . 2 l 1  
I- 731.1 s- 880 .217 352.7 5 9 . 1  11.0 1 . 2 5 7  95 .9  .%eo . a 5 5  319.3 517.4 . m i  1 . 0 0 9 ~  9 4 . 8  .92o - 1 0 . 5  -30.8 1 0 1 . i  . z o r  
16.63 13.10 10.01 3.53 6 .93  3.09 12.68 2/1/2 92.3 ?2.8 4 6 . 0  .185 2.51% 74 .6  307.4 -47 .1  76.SL 1.224 
5- 250 I- 540 .436 8 7 . 3  20.5 - t . 4  1.051 114 .1  .424 1 . 1 5 T  261.1 339.9 .667 1.641A 90 .1  .592 1.1 -3.5 191.9 -160 
I- S 4 0  S- 743.7 . I 4 7  169.0 - 1 2 . 0  -3 .7  . 6 l l  95 .6  ,395 1.189 168.6 342.9 ,119A 1.6590 8 5 . 2  1.382 4.4 24.5 5 2 5 . 2  ,256 
1 5 . 7 1  12.35 9 . 2 6  3 .36  6 .76  3.10 12.54 2/1/2 76.9 78.1 41.8 ,921 2.801 70.1 298.2 -39.6 88.6L 1 .658  
5- 141.1 1- 890 . 2 i s  355.9 60.7 10.2 1.258 95.1 .in .as6 324.2 523.5 . m i  1.0041 93.4 . 9 i 8  -10.3 -33.0 101.0 . i g r  
5- 330 3 -  340 ,342  145.4 2 . 0  -3.5 1.126 107.8 .4OE 1.397 t 9 3 . 6  495.9 .a35 1.9591 111.5 .701 4 . 5  -13.8 2 5 7 . 2  .312 
I- 5 4 0  5- 138.9 .147 171.8 - 7 . 6  -2 .5 ,608 95.5 .402 1.182 188.2 353.8 . 1 0 7 A  1.6580 8 2 . 6  1.380 3.4 11.0 329.4 ,216 
I- 7S6.C 5- 910 '276 3.9 .6  . I  1.264 102.4 ,266 ,868 293.9 519.4 ,637 1.098 78.0 ,905 -3 .4  9 . 8  101.1 , 221  
17.40 10.10 7 - 2 1  7.09 10.47 3 .09  12.96 2/1/e 19.7 149.7 37.7 .781 3.096 27 .7  252.5 2S.9 121.10 1.650 
-I- MARS ARRIVAL DATE = 2430550 (13 APR 1997) ____. 
S- 240 5- 310 .476 79.9 20.5 -1.3 1.016 116.4 .455 1.138 255.9 548.8 .620 1.616 82.8 .564 .9 3 .3  119 .6  ,114 
9- 1 3 B . e  5- 860 ,278 353.0 6 0 . 0  11.1 1.257 95 .9  .160 .655 319.4 517.3 .101 1.009A 94 .8  .920 - I D , 6  -31.0 101.0 . 208  
17 .03  1 3 . 5 1  10.16 3.66 7.06 5.19 12.70 2/1/2 100.9 72.9 47 .6  .716 2.477 7 1 . 5  309.4 -48 .2  7S . lL  1 . 1 4 8  
I- 1 5 0  s- 738.2 .is1 169.2 - 1 . 1  -2 .2  .e13 97.9 .405 i . i e 5  191.9 333.0  SA 1.6640 82.8 1.300 3.1 i 5 . a  330.4 . e m  
8 -  8 5 0  5- 5 5 0  ,438 87 .6  20.7 -1 .3  1.050 $14 .3  .425 1.153 260.3 543.8 ,663 1.643 61.2 -594 1.1 -1.6 193.8 , 1 5 8  
5- 743.'. S- 8 9 0  .e54  3 5 5 . 1  60.4 10.2 1 .258  9 5 . 1  ,113 ,856 5 2 4 . 1  523.4 , 701  1.004A 93.4 ~ 9 1 8  -10 .2  - 3 2 . 8  1 O t . O  . 1 9 S  
1 5 . 7 9  12.41 9 .30  3.32 6.75 S . 1 1  12.52 2 / 1 / 2  63.8 78.7 44.3 ,932 2.654 71.1 3 0 0 . 6  -42 .3  86.7L 1 . 5 8 2  
?I- a s 0  5- 1 4 3 . 6  . i s 0  166.9 - 6 . 3  - 3 . 1  . s i 7  97.9 .398 1.191 192.4 342.0 . r i a *  1.6650 6 4 . 9  1.S63 3.6 2 i . e . a e e . 3  .e34 
8- e60 5- 5 5 0  , 4 0 9  95.5 20.4 - 1 . 2  1.055 112.6 .403 1 169 264.0 S38.5  ,698 1.6401 9 1 . 0  .604 1 . 3  -6 .4  2 0 8 . 0  * f s s  
5- 5- 151.0 .158 16S.3 - 1 6 . 9  -5 .6  ,619 91.8 ,393 1:195 192.4 353.1 .726A 1.6650 8 8 . 2  1 . 5 8 4  6 . 0  3 4 . )  316.3 * 2 5 s  
13.23 11.96 6.64 3.21 6.66 3.32 12.70 2/1/2 70.9 84.5 39.3 .926 2.973 68 .1  289.6 - 3 0 . 1  101.80 1.826 
9- 111.0 a- goo .255 .4  65 .3  10.0 1.260 9 4 . 1  .168 . 8 ~  330.9 528.5 . 7 t 4  ;.OOZA 92.3 ,916 - 1 1 . 3  -36.4 100.7 . z o o  
5- 260 5- 5 5 0  .409 95.5 20.4 -1.2 1.055 112.6 .403 1.169 264.8 536.5 .696 1.640A 91.0 ,604 1 . 3  - 6 . 4  208.0 *i's 
5- 5 5 0  I- 769.0 .192 196.3 33.5 10.9 .el3 96 .3  .398 1.184 189.6 379.9 .713 1.6550 95 .6  1.384 -10.9 -48.8 egr .9  . 3 4 8  
8 -  769.0 5- 900 . 3 4 1  349.0 -62 .3  -15.8 1.267 90.8 . l e 3  .666 3 5 4 . 4  522.6 .725 1.007A 93.3 ,922 1 4 . 3  79.0 172.0 e256 
16.00 12.73 8.64 3.27 6 .66  4 .09  13.44 2 /2 /1  70.9 61.8 36.8 .498 3.168 63.4 C81.6 22 .2  134 .20  1.079 
9- 330 5- 5 5 0  .319 145.6 3.9 - 2 . 1  1.116 106.6 .371 1.355 293.9 500.6 ,844 1.865A 108.6 -694 3.8 - 1 4 . 6  259 .1  *e@t? 
5- 150 5- 136.1 e 1 5 3  170.2 -4.3 -2.0 .611 97.8 .408 1.181 191.6 329.4 .699A 1.6630 81.3 1.379 e - 9  13.6 331 .4  
I- 7 3 9 . 1  5- 910 ,291 2.2 .6  . i  i . 2 6 3  103.1 . z n  .a67 291.3 560.1 ,626 1.101 71.3 .go5 - 3 . 3  1 0 . 5  101.0 .e37 
' 16.25 9.95 6.74 6.30 9 . 6 l  3 .21  13.14 2/1/2 21.5 150.5 33.1 .108 3 .507  24.5 253.8 23.2 117.00 1.175 
S- 3 4 0  5- 5 1 0  . S i 8  150.6 -3.S -4 .2  1.129 106.0 .385 1.397 298.4 495.4 .659 1.936A 110.4 a 1 1 0  5 . 4  -19.0 262.3 ,308 
5- 5 5 0  S- 741.0 .153  165.0 -12.3 -4 .3 .619 91.9 .394 1.194 192.5 348.8 .724A 1.6650 8 6 . 8  1.384 4.8 27.9 322.0 - 2 4 6  
16.91 9.94 6.73 6.97 10.35 3.21 12.79 2/%/2 20.4 149.7 59.0 .979 9.030 34.8 251.4 30.9 132.10 * . O D 8  
5- 7 4 1 . 8  5- 980 .e48 14.0 - 2 . e  - A  5.269 100.9 .zs2 .e76 300.5 580.3 .6ss 1.091 78.6 .910 -3 .4  7.6 110.1 .e l5  













240  5- 
860 S- 
736.3 5- 





7 5 0 . C  5- 
I30 5- 
560 5- 
1 ~ 1 . 4  5- 
560 .486 80.4 20.T 
738.3 .160 166.4 - 2 . 1  
860 .280 353.2 60.3 
17.69 13.78 10.49 
S60 .441  88.0 20.9 
890 .e54 355.1 60.4 
10.11 19.73 9.40 




,409 9 5 . 7  t 0 . 7  
.2 .160 162.3 -10.4 
et43 359.1 6 S . t  
15.19 lt.01 8.04 
-1.3 1.045 111.0 ,464 1.137 254.9 352.3 .609 1.665 79.7 .Sed .9 4 . 8  176.4 ,184 
-2.1 .621 100.4 .408 1.190 195.9 332.7 .TO*). 1.6760 8 2 . 2  1.382 2.8 14.0 330.9 .e80 
11.2 1.257 95.9 . le0 . O S 5  339.5 511.2 -701 1.009A 94.8 -920  -10.7 -31.2 101.0 .2iO 
3.90 7.30 3.38 82.73 e i i i 2  ioa.8 i z . 9  49 .1  .766 2 . 4 0 1  76.0 sm.8  -49.0 7 5 . 1 ~  1.018 
-1 .2 1.049 114.6 A 2 9  1.150 259.8 S47.6 .657 1.644 84.4 .597 1.1 .e 189.8 ,161 
-2.8 ,625 100.4 ,401 t .197  196.4 341.5 ,717rl 1.6770 84.7 1.384 3.4 lo .?  321.0 .e54 
10.1 1.910 95 .1  .173 .816 324.1 523.4 .TOT 1.004A 93.4 ,918 -10.2 - 3 t . 8  101.0 A 9 6  
s.38 8.78 3.33 89.52 2 / 1 / 9  94.8 ~ 6 . 1  48.4 .os3 t . 5 4 0  n . 9  sor.1 -44.2 OSAL 1 . 4 ~ 0  
-1.1 1,094 i w . 7  .IDS i.m t64 .3  549.0 .e96 1.634 00.3 ,606 1.3 -4.0 t o 4 . i  . i 5 i  
-4.3 .*e? 100.3 .396 1.201 106.5 3se . i  .ILSA i.6770 87.7 1 . ~ 8 0  4.1.  t 7 . i  ~ 9 . b  . m a  
10 0 1 959 94.e ,160 ,858 330.1 590 9 .713 1.0QPA 9 2 . t  ,916 -10.6 -35.3 100.6 ~198 
3 . i8  ;.IS 3.31  1 1 . 5 1  2 / 1 / 9  79.7 84:s 43.6 1.014 t . 6 9 6  66.5 191.9 -35.9 IDL.00 1.720 
$60 ~ 2 9 9  146.0 5.1 -9.9 1.108 108.0 .355 S.329 t94 .9  505.4 .e59 1.T99A 105.9 .665 3.3 -15.1 t6l-1 *e55  
910 ~360 355.6 .I .t 1.901 108.5 .391 .863.101.3 562.4 ,586 1.140 74.L e902 -1.8 lS.0 99.4 . l O 5  
IC6.4 .I68 171.4 -.7 -1.e .e07 100.1 .431 1,166 193.9 314.9 .864A 1.669D 78.6 1.315 t . 3  8.4 S33.6 -380 
i 0 . 5 0  9.90 6.30 5.60 0.98 3.54 11.96 C ~ L  93.0 ist.9 t 3 . 3  4 6 4  4.951 eo.) 913.0 to.0 101.90 1 . 8 ~ 6  
32 5 
6TOPOVER TIME 0 DAY3 l 9 9 l  lW8OUNO SWINGBY U133ION DURATION 640 D A Y 5  
MAR5 b R R I V A L  DATE LlSOS6O 
21 lPR 1997 








186.1 ~ 1 6 6  
327.2 .e55 
101.0 .IO? 
~ 5 . 2 ~  i.330 
I 2 DECLt 
1 4 OEtL4 
1 6 DECL6 -_ RAP -0ECI.P 









L?;NCN-IRRlVE-dPEEOl R A l  -OECLl--I 1 --V -?SI l<CCEN--SWA -THETI THET2-PER1H*-APHEL P6S 2 - V 2 
OLPAUT 3WNGBY 8PEEO3 RA3 DECL3 I 3 Y 3 PSX 3 ECCEN SUA THE13 THETI PERXH APHEL PSI 4 V 4 
3WNGBI RETURN 6PEEO5 R A S  DECLl I 5 V I PSI !I ECCEN SUA THE15 THE16 PERXH APHEL PSI 6 V 6 - _I- PROP-AERO OVL- OVA EVA DVO EVR TYPE SUN-A-3UN-R IAPPA--A_- E INC 
S- I00 5- 748.6 ,159 162.8 -0.1 -3.8 .626 100.3 ,397 1.201 196.5 349.6 .124A 1.6770 8 7 . 0  1.383 
5- 746.6 5- 980 .243 l S . 5  -2.2 - . 4  1.269 100.7 .249 .877 301.5 J80.1 ,658 1.095 78.8 . 9 l l  
WARS ARRIVAL DATE I 2410510 ( 1 MAY 19911 - - 
5- 230 5- I 7 0  .450 88.1 21.2 -1.1 1.049 115.0 .435 1.149 258.9 5 5 1 . 3  ,648 1.649 81.5 -601 
5- 5 7 0  I- 743.1 ,170 162.1 -2.2 -2.9 .635 103.1 ,406 1.207 200.8 341.4 .717A 1.6970 84.7 1.386 
5- 743.1 I- 690 .e55 351.8 60.5 10.2 1.258 95.1 .I73 .856 324.1 523.4 .I07 1.001A 93.4 .918 
26.69 13.13 9.51 3.53 0.94 3.58 12.33 2/1/2 103.3 78.7 48.3 .927 2.443 72.4 
I- 340 5- 360 .294 isi.z---.a -3 .1  1.119 io5.1 ,360 1.3f6 298.8 soo,j-Xse i . 8 4 ~ ~  ior.6-.699 
15.77 9.so 6.2s 6.16 9.54 3.35 12.75 2/1/2 21.7 ie9.s 58.6 i.oit 2.043 31.4 _____ 
9- 260 5- 570 -412  96.1 20.9 -1.0 1.053 112.8 -405  1.162 263.7 546.5 -69s 1.632 81.6 ,609 1.3 -2.8 200.0 , 1 5 1  
9- 5 r O  3- 749.9 ,170 160.6 -5 .9  -3.6 .637 102.9 .401 1.210 200.9 351.4 .72SA l.896D 81.6 1.388 3.9 23.4 3ZO.J -2.40 
3-  749.9 5- 900 a240 358.1 62.4 9.7 1.259 94.2 ,168 . a57  329.8 129.0 -713 1.002A 92.2 -9i6 -10.4 -34.9 100.3 * S 9 5  
15.45 12.27 8.69 3.18 6.58 3 .58  12.51 2/1/2 88.6 84.6 46.7 1.045 8.523 68.9 293.2 -36.2 100.10 1.?192 
6-  210 5- 570 - 3 8 1  103.7 20 .2  -1.0 1.017 111.1 ,382 1.t76 268.2 541.5 . l e ?  1.62s 89.1  ,617 1 . 5  
-3- 370 5- 759.5 .la6 157.5 -19.S -7.8 .635 102.3 .399 1.207 599.9 365.6 ,725 1.6890 91.6 8.388 1 .  
5- 1~9.1 J- 9x0 .202 4.4 73.0 12.3 a.263 92.8 .is4 .ail 359.6 531.1 .mo 1.002~ 91.3 .si5 -1s. 
1B.04 11.95 6.03 3.09 6.49 3.93 13.23 2/1/2 14.8 89,i 39.9 ,758 2.929 73.9 2S6.l -24.4 121.BO l.463 
5- 330 5- 310 -283 146.1 6.8 -1.7 1.101 1011.1 ,337 1.296 294.5 510.3 .e60 l.733A 103.3 .678 2.9 -15.3 062.7 
5-  570 5- 122.5 .188 172.0 1.0 - . 8  -603 102.7 .457 1.151 196.0 303.3 .62SA 1.6780 73.0 1.171 2.0 6.2 835.4 
S- 722.5 5- 970 .429 380.7 .I .2 1.260 109.8 .369 .E61 273.3 581.6 .f43 1.178 10.9 ,900 -3.3 14.9 96.T 
5- 340 3- S 1 0  .e74 111.6 2.1 -9.3 1.111 104.2 .339 1.324 299.2 505.3 .E76 1.77311 105.0 .690 3.6 -14.3 266.3 
5- 570 I- 748.9 .170 160.8 - 3 . 1  -3.4 ,637 102.9 .402 1.210 200.9 349.9 ,7241 1.6960 87.1 5.388 3.1 22.1 321.7 
5- 746.9 I- 960 .241 15.7 -2.2 -.4 1.269 100.5 .248 .871 S O L 9  379.9 ,659 1.094 78.9 ,911 -3.4 7.3 110.2 
15-03 10.04 6.05 4.99 8.38 3.99 14.93 2/1/2 26.8 134.3 18.2 .327 6.329 18.7 210.9 18.4 101.30 
14.93 9.46 5.89 9.47 8.85 3.57 iz.73 2/1/2 23.0 149.1 10.0 1.030 e.063 28.1 254.4 25.4 133.90 









I- 230 5- 580 .461 89.0 21.4 -1.0 1.048 llS.6 .44S 1.148 257.9 S54.9 .637 1.659 78.7 ,606 1.2 2.9 183.2 .179 
5- 980 5- 743.8 -186 159.9 .3 -2.3 .648 105.6 ,413 1.221 205.5 341.7 .717A 1.7260 64.7 1.390 2.8 15.1 326.9 - 2 5 6  
5- 743.6 5- 890 .E16 356.0 60.8 10.3 1.216 95.1 .173 .656 324.2 523.3 .io7 1.004A 93.4 .916 -10.3 -33.1 101.0 .196 
17.56 13.77 9.62 3.79 7.19 3.94 12.15 2/1/2 I l l . 1  78.7 10.3 .916 2.355 72.7 $03.2 -46.1 81.3L 1.241 
5- 260 S- 580 .41F 96.5 21.2 -.9 l.OS2 
5- 749.9 5- 900 -239 358.6 62.3 9.7 1.259 
15.98 12.72 8.61 5.26 6.68 
B- 270 5- 500 ,382 104.0 20.1 - .9 1.056 
5- 580 S- 758.E ,188 157.7 -9.9 -5 .3 ,648 
5- V58.2 S- 910 ,252 5.8 69.0 10.6 1.262 
11.06 12.03 8-05 3.03 6.44 
5- 580 s- 749.9 ,101 158.8 -2.4 -3.1 .650 
113.1 .409 1.160 262.9 150.4 .E85 1.634 82.9 .613 1.4 -1.2 195.9 ,155 
lOS.6 ,408 1.225 2OS.6 351.5 .725A 1.7250 81.5 1.391 3.4 20.3 320.3 .e39 
94.2 .168 .a37 329.8 529.1 ,713 1.0021 92.2 .916 -10.3 -34.8 100.5 .is4 
3.91 12.50 2/1/2 97.7 84.6 49.6 1.051 2.386 69.2 293.7 -40 .1  99.50 1.456 
111.2 .382 1.172 287,? 145.6 ,724 1.820 86,5 ,621 1 . 5  -1.5 209.fl , 144  
1OS.O -406 1.221 204.7 363.8 ,726 1.7170 9l..1 1.390 5.4 31.0 310.6 e252 
93.1 .I64 .e60 338.0 S34.0 .719 1.OOLA 91.2 .915 -12.0 -38.4 100.4 .el8 
3.99 12.84 2/1/2 83.2 89.5 47.7 .944 9 4 7 4  71.1 286.8 -31.2 117.30 1.391 
5- 330 5- 560 ,269 146.2 7.9 -1.3 1.096 104.4 ,321 1.278 294.8 515.2 ,868 1.686A 100.6 -674 2.7 -1S.4 263.6 .e08 
5- 580 5- 719.t ,211 171.4 2.1 -.6 .COS 103.8 .480 1.145 198.8 296.1 ,596A J.6950 70.4 1.310 1.9 5.2 332.8 ,478 
9- 7 l 9 . t  I- 970 .*I6 347.9 .I .2 1.259 112.2 .404 ,859 268.2 583.8 ,512 1.206 66.1 .E99 -3.3 15.9 96.5 ,373 
14.77 10.32 5.80 4.46 7.8s 4.32 lS.69 2/1/2 30.0 114,S 15.9 .283 7.250 17.7 249.5 27.5 97.70 1.645 
5- 340 I- 560 .2S7 151.9 3.9 -1.7 1.104 103.5 .321 1.299 299.6 510.3 ,883 1 . 7 1 5 1  102.4 .685 3.1 -14.7 267.9 -22s 
I- 560 5- 748.9 .185 159.0 -1.9 -3 .0  .6SQ 105.6 .409 1.225 20S.6 350.0 .724A 1.7250 67.1 1.391 3.3 19.3 321.4 , 2 4 1  
14.38 9.52 5.60 4.86 8.25 3.92 12.73 2/1/2 26.5 149.4 57.4 1.039 2.081 24.8 255.4 22.7 134.30 1,123 
5- 746.9 5- 980 ,241 i5.i -2 .2  - .4 1.269 100.5 .ere .e77 302.0 579.9 m g  1.094 78.9 .si1 -3.4 7.3 i i0.e .zio 
MARS ARRIVAL DATE I 2410590 (21 MAY 199ll 
5- e60 5- 590 ,425 97.0 21.5 -.8 1.051 113.8 -416 1.158 262.0 554.2 .676 1.641 80.3  e6119 1.4 e 2  l S t . 4  -163 
5- 590  I- 750.0 -205 157.4 .3 -2.8 .666 108.4 ,418 1.246 210.7 552.1 .721A 1.7670 87.7 1.396 3.0 11.0 319.4 .e41 
5- 7 5 0 . 0  I- SO0 .e41 318.0 62.6 9.8 1.259 94.2 .lo8 .Ell 329.9 529.0 ,?13 l.OO2A 92.9 .Dl6 -10.4 -35.0 100.3 .195 
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1 .OOeA 91.1 
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.625 
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~ 9 1 5  
70.7 





































































, 921  
.406 
1 . 5 2 5  
5- 340 5- 590 ,245 152 .0  5.S -1.3 1.099 102.9 ,50S 1.279 30O.f 515.9 .889 1.670A 100.0 .681 2.7 -14.9 269.1 .e03 
5- 590 5- 746.5 .e06 157.S - 9  -t.6 .666 108.3 .419 1.246 P1O.r 349.7 ,724A 1.7680 8 7 . 0  1.396 t . 9  16.7 321.2 -943 
5- 740.5 5- n00 .e43 15 .4  -L.2 - . 4  1.269 100.7 ,249 -676 301.4 560-1 ,658 1.095 76.8 . e l0  -3.4 1 .4  1 i O . t  ,212 
HARS AR 
5- 260 5- 600 .436 97.7 21.6 -.7 1.011 114. 
8- 600 ¶- 150.3 .231 lS6.4 2.3 -2.6 .666 111. 
17.97 14.26 9.21 3.12 1.12 1.0 
5- 270 S- 600 .391 104.0 21.2 -.6 l . O S 5  i l l .  
5- 600 5- 751.9 .221 lS6.6 -1.3 -3.7 ,663 110. 
5- 757.9 5- 910 .247 1.4 66.2 1O.S 1.262 93. 
16.33 13.16 8.24 8.17 6.58 4.9 
I- 330 5- 600 .E41 146.4 
3- 600 I- 714.2 ,274 169.6 
5- 1 1 4 . t  5- 910 . 5 7 2  3A4.2 
13.10 11 .31  
-- _.-7-_1__ 









lVAL DATE i 2430600 (31 MAY 1991) - ---- 
.426 1.156 260.9 5S7.7 .665 1.6S2 77.7 .625 1.) l.L 189.1 ,176 
e432 1.277 216.1 353.2 .726A 1.6290 88.0 1.403 2.7 15.1 3I7.6 .244 
' ,168 .OS9 330.2 S28.9 .713 1.002A 92.2 .916 -10.6 -3S.4 100.6 .199 
12.56 P . / l / Z  113.6 64.5 5 5 . 1  1.007 2.146 69.7 292.4 -49.0 100.6D 1 . 1 9 4  
I .390 1.168 266.2 S53.5 ,713 1.624 61.8 .631 1.6 -2.3 2Ol.1 - 1 5 1  
.428 1,269 215.1 364.3 .726 1.8120 91.3 1.403 3.6 20.8 309.5 .e41 
-164 .E60 337.7 534.1 .719 1.002A 91.2 -91s -11.0 -38.0 100.4 .PI4 






- . 3  
.2 
3.59 
3- 340 S- 800 -232 152.2 
5- .14?.4 5- 990 .2SO 14.6 
5- moo I- 747.4 2 3 3  ~56.6 -.9 -2.3 
-.4 
3.68 
1.09s lOe.4 -29 
-667 111.5 .13 
1.269 101.0 ,e5 
7.28 3.05 12.8 - MAR3 ARRIVAL 
1.085 103.0 -28 
.644 118.4 .36 
1.258 119.4 .SO 
6.66 7.e8 16.2 
1.091 101.9 .e8 
.713 l i 4 . 6  .45 
6.90 1.92 12.9 
i.266 101.1 .e6 













1.263 300.5 520.8 .a94 1.6331 97.6 .680 2.5 -14.9 269.7 ,163 
1.278 216.3 348.9 .123A 1,8320 86.8 1.403 2.5 14.1 321.0 .2SO 
,816 300.0 580.4 .654 1.098 7 8 . 5  -910 -3.4 7.7 110.0 .e16 
C / l / 2  33.8 149.6 55.8 ,961 t . 1 4 4  18.9 280.1 ft.6 133.40 1.09s 
____ - - . - - - ATE = r4~06io  ( i o  JUN 1997) 
1.937 29S.O 530.2 .880 1.594A 93.9 .9?4 e.1 -14.6 t64.0 , 155  
1,180 209.2 280.9 .S15A 1.8450 83.4 1.379 1.9 3.1 330.1 .6f?* 
1 .E57 235.6 562.7 .421 1.292 S1 .2  .697 -3.2 16.0 99.1 -486 
C / l / Z  43.7 154.9 13.0 .154 8.830 14.0 t45.9 14.6 90.10 l.LO8 
' 1 . t S i  300.9 521.0 .096 1.6031, 95.6 .681 2.2 -14.0 269.8 .166 
g.341 2e2.t 347.1 .rea 1.9~80 66.0 1 . 4 ~  2.2 11.7  se1.o .e63 
.ais eor.6 301.0 .e41 i.io4 76.0 .si0 -3.5 8.2 m 9 . r  .*e4 
31.2 iso.4 s3.6 ,072 C.rie 16.3 211.9 15.4 i s i . 4 0  i.050 
IATL = ea0620 (20 JUW w i t )  
14.11 10.33 
5- 330 5- 610 .239 146.3 
1- 610 5- 711.6 -319 168.9 










5- 340 5- 610 .e23 15P.3 
5- 810 I- 741.6 .26? 156.1 




STOPOVER TIME % 0 DAY8 1997 INBOUND SWINGBY 
- 
LAUHCM ARRIVE 8 P E ? O T " n n C L l  I I V 1 PSI 1 ECCEN SUA THE11 THETZPERIH-APHEL 
DEPART DYNC8Y 8PEED3 R A 3  DECL3 I 3 V 3 PSI 3 ECCEN SUA WET3 THfT4 PERIH APHEL 
DWNCBY RETURN WEE05 R A 5  OECL5 I 5 V 5 P S I  5 ECCEN SUA THE15 THE16 PERIH APHEL 
PRO?-AERO OVL O V A  EVA OVO EVR TYPE_SU_N A-JUN RLAPPA :A- 
- MAR8 ARRIVAL DATE 12410520 I12 UAR 19971 - 
5- 280 5- 120 .402 110.9 17 .7  
5- 520 5- 710.9 .193 168.3 -4.1 
a- m . 8  5- OM .519 357.1 2.3 
11.68 12 .57  0.46 
5- 290 5- 520 .396 116.6 15.8 
5- 738.7 5- 970 .e73 4.3 .6 
17.18 11.42 8.34 
5- 520  a- 731.7 ,146 1 7 5 . 1  -15.3 
__ 
PSI 
P S I  
PSI  
E -. . -. 
MIS3lON DURATION S 680 D A I S  
M A R S  ARRIVAL O A T E  2450520 
1P MAR 1907  
2-'V 2 I 2 OECLP RAL SPEED2 
4 V 4 I 4 OECL4 R A 4  OPEC04 
6 V 6 I 6 OECL6 RA6 BPEED6 
---INC -_RAP OECLP ETA PLRlC - . 
-1 .7  1.082 111.9 .412 1.253 273.3 114.6 ,137 1.769A 
- , I  - 5 1 1  87.9 .491 1,112 177.8 289.1 ,167A 1.658 
1.1 1.215 114.2 .430 ,851 263.6 182.8 -484 1.217 
5.11 #.SO 4.09 16.28 21112 33.0  154.8 13.4 .E23 
-1.9 1.095 111.4 .415 1.290 277 .1  508.9 , 7 8 5  1.821A 
-3.4 ,603 91.1 .399 1.184 181.6 336.8 . 7 l U  1.6570 
~1 1.264 102.2 .e64 ,868 294.1 579.2 .639 1.097 
5 . 7 7  9.15 3.07 12.94 2/1/2 27.6 149.5 42.9 .808 
UAR8 ARRIVAL DATE : 2450530 (22 MAR 1997) - 
105.7 ,640 1.9 -14.2 231.9 .e35 
66.2 1.361 2 . 0  4.S 324.0 , 510  
66.9 .S94 - 2 . 5  18 .3  89.1 .400  
0.589 11.3 239.9 10.7 94.40 1.696 
108.4 ,656 2.3 - 1 5 . 1  237.6 ,281 
83.4 1.360 4.4 22.7 326.4 .e73 
78.2 .905 -3.4 9.6 101.6 .225 
2.732 83.7 248.7 30.8  123.30 1.399 
5- 290 3- I S 0  ,379 116.7 16.1 -1.7 1.086 110.6 .397 1,265 277 .1  113.3 ,762 1.768A 1 0 5 . 5  .649 2.1 - 1 5 . 0  236.7 . e 3 7  
5- 130 5- 738.7 a 1 4 5  173.6 -10.6 -2 .9  .601 93.2 .400 1.183 184.9 331.6 ,709A 1,6160 83.1  1.380 3.9 19.8 327.9 a 2 7 3  
5- 188.7 5- 970 . P I 3  4.3 .6 .1  1.264 102.2 .e63 ,868 294.1 579.2 ,639 1.096 78.2 .901 -3.4 9.6 101.5 ,224 
16.19 11.04 7.99 5 . 1 5  8 .51  3.05 12.94 E l l / $ !  31.0 149.6 40.4 .609 2.894 30.6 P50.8 28.3 122.40 1.532 -- _. -- - - MARS ARRIVAL DATE : 2450540 ( 1 APR 1997) 
5- 290 5- 540  .365 118.7 
5- 5 4 0  5- 738.t .147 171.8 
5- 736.L 5- 970 .276 3.9 
11.39 10.76 
n- ego 8-  a m  .a54 116.7 
(I- 810 S- I34.I .153 170.2 
I- 7SO.l I- 910 .t91. 2 . t  
14.80 10.65 
8- 800 0- 550 .342 128.1 
8- I S 0  I- 741.8 .I55 165.0 











-2 .2  
7.20 
14.7 
-1.5 1.081 109.9 ,383 1.246 277.0 5 1 7 . 1  .769 1.723A 102.7 ,642 2 . 0  -14.9 e39.3 
- 2 . S  ,608 95.5 .402 1.182 188.2 333.8 .IOTA 1.6580 82.8 1.360 3.4 17 .0  329.4 
1 1 264 I02 4 266 868 293.9 179.4 .637 1.098 76.0 .SO5 -3.4 9.8 f 0 1 . 5  
4.41 6.00  3.60 @.os e;i/z 34.8 149.7 3 7 . 7  . T O ?  5.096 2 7 . 7  252.5 2a.s izi.io 
._-- _--._ - MAR8 ARRIVAL OATE = 2450550 I11 APR 1997) 
-1 .4  1.076 109.4 .371 1.231 277.0 522.2 .774 1.68?A 100.0 ,636 2.0  -14.5 239.4 
-2 .0  . e l l  97.8 .408 1.181 191.6 329.4 .699A 1.6630 61.3 1.379 2.0 13.6 331.4 
. I  1.263 103.1 ,275 ,867 291.3 580.1 .628 1.105 77 .3  .SO5 - 8 . 3  10.5 101.0 
4.14 1.54 3.21 13.14 t / 1 / 2  39.3 150 .5  33.1 . I O 6  3 . 5 0 7  24.5 253.8 23.2 117.80 
-1.5 1.005 108.6 .368 1.256 281.1 516.7 ,794 1.7181 102.4 ,651 2.2 -15.4 245.9 
-4.3 .619 97.9 .394 1.194 192.5 348.6 .724A 1.6650 86.8 1.364 4.6 27.9 322.0 
-.4 1.269 100.9 .252 .876 300.5 580.3 -655 1.09Y 76.8 .910 -3.4 7.6 110.1 
4 . 6 1  0.00 3.21 12.79 2 / l / Z  3 3 . 0  149.7 59.0 .979 2.030 34.0 251.4 30.9 132.10 - UARS ARRIVAL DATE = 2450560 I21 APR 1997) 
I- *BO 8-  960 -344 118.6 17.2 -1.2 1.072 108.9 .36 l  1.218 276.9 526.6 .779 1.616A 97.3 .636 1.9 -13.9 238.8 ~ 1 7 7  
I- 060 I- 7118.4 a166 171 .4  -.I -1.2 .607 100.1 .431 1.166 193.9 314.9 .664). 1.6690. 76.6 i . 3 7 5  2.3 8.4 333.6 -360 
9- r L 8 . 4  I- 870 ,360 3 5 5 . 6  .I .2 1.261 106.5 -321 .e63 281.3 182.4 .386 1.140 74.2 .BO2 -3.3 13.0 99.4 .e85 
14.11 10.78 7 . 2 5  3.75 7.15 3.54 13.96 2/1/2 44.5 112.9 23.3 ,464 4.957 20.5 253.0 20.0 107.90 1.838 
I- 800 I- 560 .330 126.2 13.2 -1.3 1.080 108.1 .311 1.240 281.1 521.2 .OD0 1.681A 99.6 .647 2.1 - 1 5 . 1  246.3 .195 
8- ¶OD 8- 748.0 . 159  162.6 -8.7 - 3 . 8  .626 100.3 .397 1,201 196.5 349.5 ,724A 1.6770 87.0 i . 3 8 5  4.3 25 .1  321.9 .e43 
6- V40.4 (I- 9eO . E 4 3  1 5 - 3  - t . 2  - .4  1.269 100.7 .249 .e77 301.5 180.1 .658 1.095 78.0 .911 -3.4 7.4 1lO.e ,212 
14 .45  10.30 6.96 4.14 7.14 3.35 12 .71  2/1/2 37 .2  149.5 58.6 1.017 2.043 31.4 253.1 28.2 133.10 1.060 
MARS ARRIVAL DATE = 2410170 ( i WAY 1997) 1 
8- t S O  ¶- ¶TO -337 116.9 17.6 -1.0 1.019 108.6 .3S3 1.209 276.8 531.1 .782 1.635A 94.8 ,658 1.8 -13.2 237.4 .l62 
1- S 7 0  I- 722 . l  . le6 172.0 1.0 - .6  ,603 102.1  .457 1.151 196.0 303.3 .625A 1.6780 73 .0  1 . 3 7 1  2 . 0  6.e 333.4 ,429 
I- 722.8 a- 970 .429 350.7 .I .2 1.260 109.6 .369 ,861 273.3 583.8 .543 1.178 70.9 .900 - 3 . 8  14.9 98.7 .336 
14.51 11.09 7.10 3.42 6.62 3.99 14.93 2/1/2 50.5 154.3 18.2 .327 6.329 1 8 . 7  250.9 16.4 101.30 1.745 
6- SO0 8-  970  .320 126.2 15.6 -1.1 1.076 107.6 .a45 1.228 281.1 125.8 ,805 1.651A 97.2 -646 2 . 0  -14.7 246.0 -177 
I- 110 9- 746.9 . 1 7 0  160.6 -5.1 -3.4 ,637 102.9 ,402 1.210 200.9 349.9 .724A 1.6960 87.1 1.368 3 .7  22.1 3e1.7 .e41 
I- V40.0 I- 980 -241 11.1 -2.2 -.4 1.269 100.5 .248 . e 7 7  301.9 579.9 .659 1.094 76.9 .911 -8.4 7 . 3  110.2 .e50 
14.00 10.34 6.76 3.74 1.14 3.57 12 .73  2/1/2 42.2 149.4 S8.0 1.038 2.063 28.1 254.4 25.4 133.90 1.103 
MARS ARRlVAL DATE I 2410180 I l l  WAY 1997) -- 
I- L9O 9- 5BO .331 110.0 16.0 - .9 1.067 108.3 .34? 1.201 276.7 531.5 $784 1.618A 92.4 -637 1.8 -12.2 235.2 .llO 
I- I40 5- 7 5 9 . t  .211 871.4 2.1 -.6 .605 105.8 ,460 1.145 198.8 Z96.1 .596A 1:6950 70.4 1.370 1.9 5.2 332.8 .478 
I- 7 l O . L  I- 910 .478 347.9 .I .2 1.259 112.2 ,404 .e59 268.2 183.8 ,312 1.206 68.5 .e99 - 3 . 3  15.9 98.9 .3T3 
14.47 11.10 6.99 3.16 6.57 4.S2 15.69 2/1/2 57.4 114.9 15 .9  .263 7 . 2 5 0  l l . 7  249.5 17.5 07.70 1.643 
I- 800 8 -  580 . S i 2  126.3 16.L -.9 1.075 107.2 ,336 1.218 281.1 S30.4 .e08 1.627A 94.6 .646 2 . 0  -14 .0  244.9 .le2 
I- (100 II- 740.9 ,185 159.0 -1.9 -3.0 .650 101.6 .409 1.225 205.6 310.0 . T Z U  1.7210 87.1 1.391 3 .3  19.3 321.4 .241 
I- r40 .9  I- 090 .E41 1 5 . 7  -2.2 -.4 1.269 100.1 .248 , 6 7 7  302.0 579.9 .659 1.094 78 .9  .911 -3.4 7.3 110.2 , 2 5 0  
18.93 10.53 9.6; 3.41 6.61 3.92 12.73 2/1/2 4 7 . 8  149.4 5 7 . 4  1.039 2.061 24.6 2 5 5 . 4  22.7 134.30 1.123 
I- 290 I -  590 .I26 119.2 18.4 -.I 1.065 108.2 .343 1.195 276.4 139.9 . 7 8 5  1.606A 90.0 .640 1.8 -11.0 232.2 . i l l  
B- 190 I- 114.6 .238 t Y O . 5  3 .1  -.4 ,611 109.4 ,503 1 . 1 4 7  202 .0  290.5 ,5691 1.7240 66.1 1 .370  1.9 4.6 332.1 .124 
I- 110.8 I- 910 .524 545.0 -4 .2  1.259 114 .5  .437 .8S8 264 .0  583.7 .484 1.233 66.2 ,896 -3.2 16 .7  98.5 .408 
11.08 1 2 . I l  S.92 L . 9 7  6 .38  5 .19  16.41 2/1/2 65.2 115 .1  14.4 ~219 7.968 14.9 248.2 16.7 94.90 1.S25 
MARS ARRIVAL DATE = 2450590 ( 2 1  M A Y  1997) 
I- 100 8 -  S I 0  .SO6 126.4 16.6 - . 8  1.071 106.9 .330 1.210 281 .0  535 .0  .811 1.609A 92.5 .e40 1.9 - 1 3 . 2  243.0 .149 
I- BSO I- 148.0 .2Ob 1 5 7 . 1  .9 -2.6 ,666 108.1 ,419  1.e46 210 .7  349.7 .724A 1.7880 87.0 1.396 t.9 16.7 321.9 -24s 
6- V48.8 I- I60 .E43 1 5 . 4  - 2 . 2  - ,4  1.260 100.7 ,249 .876 301.4 180.1 .616 1.095 78 .8  ,910 -3.4 7 . 4  1lO.e .el2 
14.08 10.6B 8.50  1.13 6.54 4 . 4 0  12 .75  2 f l f 2  5 4 . 4  149.5 56.7 1.015 2.105 21.6 255.9 20.1 134.eO 1.121 
M A R 3  ARRIVAL DATE : 2450600 131 M A Y  1997)  - - -- 
I- 890 s- 800 ,827 l l I . 5  18.8 -.6 1.063 108.1 . 3 4 1  1.191 276.1 544.3 . 7 8 5  1.598 8 7 . 6  .644 1.8 - 9 . 6  228.4 ~ 1 1 5  
8-  800 6- 714.8 ,274 t6I .8  3.9  - , 3  .624 113.6 .131 1.157 205.4 285.5 .5431 1.7700 65.9 1.313 1.9 1.1 331.2 ,512 
5- V14.L 5- B Y 0  .57L 3 4 4 . 2  .4  .t 1.258 116.6 .470 , 8 5 7  259.9 583.4 .454 1.261 63.9 -898 -3.2 1 7 . 4  98.7 . 
1 5 . # 3  12.97 6.69 L.83 6.26 6.08 17.26 2/1/2 73.9 155.1 1 3 . 5  .164 8.108 15.9 247.1 lS.8 92.40 1*S82 
I- 500 E- 600 .SO&? 126.6 
0- 400 5- 741.4 ,233 1S6.6 
I- Y47.4 8 -  Ob0 .250 14.6 
I 14 .40  11.41 
8- 010 I- ?$ l*@ .3 lI  160.8 
9- ? S l * 9  8-  070 e623 312.7 
ts.t9 % 4 * $ 9  
I- el0 I- 74S.O .267 156.1 
8-  141.8 I- 910 . t63 13.2 
18.00 12.30 
I- 300 I- I t 0  ,300 127.3 
o- nno I- 610 .so0 126.0 
8- QSO 9- V42-1 -311 1S6.1 
I- mr.8 8- goo . e m  io,e 
io.ii 11.48 
1 7 . 1  
3 .L  






-.6 1.069 106.8 .a25 1.204 260.6 539.5 .BIZ 1.595A 
-2.S .687 111.9 .434 1.278 216.3 348.9 , 7 2 3 1  1.8320 
- . 4  1.269 101.0 .253 .S76 300.0 580.4 .6S4 1.096 
2 . I 3  6.34 5.09 12.82 62.0 149.8 S5.6 .961 - MARS ARRIVAL DATE = 2450610 (10 JUN 1997) - 
- . 4  1.062 108.2 .341 l.lS8 275.6 518.6 ,782 1.594 
- .Z  .644 118.4 .564 1.180 209.2 2SO.9 . 3 1 5 A  1.8450 
.L 1.258 119.4 ,506 .a57 255.6 182.7 .421 1.292 
8.80 6.21 7.28 18.22 L/l/2 63.1 1J4.9 13.0 -154 
16.0 
6.3 
-2 .0  
8.111 
- MAR8 ARRIVAL OAT€ 8 2450620 (20  JUN 19971 - 
-.3 1.066 106.7 .322 1.196 260.i %e.¶ ,811 1.561 
-1.7 ,746 116.3 .486 1.398 228.6 343.1 .718A 2.0760 
-.I 1.267 lOt.8 .E75 .a74 293.8 581.9 .634 1.114 
Il.7t 0.13 7.07 13.117 W l / t  79.6 151.3 50.5 ,130 
90.2 .651 1.9 
86.6 1.403 2.S 
78.5 .910 -3.4 
2.144 18.9 256.1 
~ _ _ ~ .  
85.6 -649 1.8 
63.4 i . 3 ? 9  1.9 
61.2 .897 -3 .2  
6.838 14.1) e41.9 
88.1 .6l1 1.6 
86.0 1.413 2.2 
78.0 ,910 -3.5 
2 . 2 l P  16.3 2SS.e 
06.0 -660 1.8 
84.7 1.427 1.9 
71.0 ,909 -3 .5  
2.345 14.1 255 .1  
-12.1 240.3 .139 
14.1 321.0 a250 
7.7 110.0 .el6 
17.6 135.40 1.099 
. .  . .  
-8.1 2 2 4 . 1  . l J P  
3 . 7  330.1 -625 
16.0 99.1 - 4 6 6  
14.6 $0.10 1.208 
-10.9 236.1 -131 
11.7 321.0 -263 
6.2 109.I .e24 
15.4 131.40 1.0J6 
-9.6 232.4 . i t 7  
9.4 321.5 .COS 
9 . 1  101.1 . t S O  






UISS10N OURATIFN = 480 C A Y S  
WARS A R R I V A L  CITE i 2451150 
2 CEC 1998 
2 V 2 I 2 OECL2 R A 2  SPEECZ 
4 V 4 I 4 OECL4 R A 4  3PEECl 
6 V 6 1 6 OECL6 RA6 3PEEC6 
INC _ R A P  OECLP E T A  PERIC 
- 
_. 
STOPOVER T I U E  = 0 D A Y S  1999 OUTEOUNO SWING81 
- -_ __ -__. 
LAUNCH SUNGBY SPEEOI- R A ~  -DECLI I i v i PSI i ECCEK-SMACTHETI TH TO PERIH -APHEL--PSI 
SWNGBI ARRIVE 3PEEO3 RA3 DECL3 1 3 V 3 PSI 3 ECCEN SMA THE13 THE14 P E R I M  APHEL PSI 
DEPART RETURN SPEEOS RA5 OECC5 I 5 V 5 PSI 5 ECCEN SMA THE15 lHET6 PERIH APHEL PSI 
PROP- AER?O-YL OVA EV! OVO EVR-TYPE S U N  A SUN R PAPPA -__-A  E - _ _  ____ 
UAR3 A R R I V A L  DATE = 2451110 I 2 DEC 1998) -- .__ -___ _ _  . ____ 
5- 830 5-1002.S .16O 26.9 
5-1002.5 5-1150 e328 301.1 
5-1150 5-1310 . i l l  139.3 
13.25 7.35 
5- 840 5-1001.9 .I59 16.6 
5-1001.9 5 - 1 1 5 0  .323 301.4 















































2.4 .864 88.2 .269 .776 175.2 451.2 .I68 .985 105.1 1.215 -2 .2  -7.8 239.9 . S O B  
-1.8 1.408 80.2 .I60 1.279 31.5 149.1 .6910 1.867A 111.3 ,648 2 . 1  -7.4 209.1 .e66 
.o a593 92.8 .418 1.176 183.9 264.6 .684A 1.6680 66.6 1.064 -1.8 14.3 5 0 . 5  . 438  
5.88 9.26 3.19 17.11 2 /1 /1  31.1 175.4 40.8 .559 2.868 7.9 190.4 -1.4 109.80 1.044 
2.4 .E66 91.7 .264 ,780 184.8 449.7 .574 .9860 101.8 1.211 -2.6 -9.5 259.7 m323 
-1.6 1.408 80.8 ,459 1.280 30.4 148.9 .6930 1.868A 111.3 ,649 2.1 -7.3 209 .7  .265 
-3 e617 93.3 a370 1.219 185.7 276.0 .767A 1.6700 70.5 1.076 -1.8 14.4 54.5 a373 
5.87 9.25 2.77 11.68 2/1/1 31.0 173.7 41.3 .577 2.834 9.5 190.1 -3.5 110.40 1.056 
5- 850 5-1002.8 -115 11.4 
3-1002.0 5-1150 .330 301.0 
5 - 1 1 3 0  5-1330 .116 127.7 
12.73 6.85 
2.4 -868 94.7 
-1.6 1.408 80.0 
.6 .637 93.9 
5.88 9.26 2.50 
2.4 ~871 97.6 
-1.6 1.407 79.0 
1.0 -651 94.4 
5.90 8.28 2.35 
-270 .784 193.1 
.332 1.256 187.9 
14.52 2/1/1 31.2 
-282 .790 200.4 
.464 1.272 35.2 
.303 1.286 190.2 
.46i 1.278 32.0 
13.61 z / w i  31.7 
449.2 .572 .9950 105.0 1.220 -3.0 -10.8 261.2 -330 
149.1 .6890 1.866.4 111.3 .647 2 . 0  -7.4 209.4 .266 
287.8 .838A 1.6730 74.0 1.085 -1.9 13.9 58 .0  ~315 
168.1 39.5 . 5 5 1  2.962 11.1 190.2 -6.0 109.10 1.081 
449.1 .567 1.0120 105.7 1.224 -3.4 -11.7 263.9 . 3 4 6  
149.6 ,6820 1.863A 111.4 .645 2 . 0  -7.4 208.9 e261 
299.7 .896A 1.6760 77.1 1.093 -1.9 12.8 60.6 a265 
iso.9 36.4 .503 3.201 12.9 190.8 -8.7 i06.90 i.in6 
5- 860 5-1004.5 .ZOO 10.4 
5-1004.1 5-lis0 .346 300.3 
5-1150 5-1340 .lo7 121.4 
5- 870 5-1006.7 -232 12.2 
5-1006.7 3-1150 .367 299.7 
9 - 1 1 5 0  5-1350 . I O 2  115.6 
13.38 7.45 
12.94 r.04 
2.4 ,876 100.1 .299 .798 207.1 449.3 .559 1.0360 106.6 1.230 -3.8 -12.2 267.2 ,567 
-1 .5  1.406 77.7 -469 1.264 39.4 150.4 .6710 1.858A 111.4 .641 1.9 -1.4 200.1 .268 
1.3 -662 94.8 .282 1.310 192.3 311.4 .940A 1.6800 79.9 1.098 -2.1 10.6 62.2 *e23 
1.93 9.31 2.27 12.91 2/1/1 32.4 152.2 32.7 .445 3.147 14.9 191.7 -11 .5  104.20 1.134 
- M A R 8  ARRIVAL DATE = 2451160 (12 OEC 1998) ~ - - - -  
2.4 .e63 80.0 .271 .776 174.5 411.5 .566 .985 105.2 1.214 -2.2 
-1.8 1.399 79.7 ,447 1.240 34.0 154.9 .6860 1.7936 107.7 ,628 2.1 
.O .592 95.3 .426 1.175 107.3 263.6 .674A 1.6760 66.0 1.063 -1.8 
5.12 8 .51  3.36 17.31 2/1/1 37.1 175.3 38.2 . 552  3.054 8.0 190.0 
2.4 ,865 91.5 .265 .779 184.2 450.0 .572 .9860 104.8 1.217 -2.8 
-1.8 1.400 80.1 .445 1.241 32.7 154.7 .6890 1.794A 107.6 .629 2.2 
5.11 8.50 2.93 15.82 2/1/1 36.9 174.0 38.8 .573 3.011 9.4 189.6 
.3 .si8 91.6 .176 1.221 ms.5 275.5 .IWA i.6800 7 0 . 1  1.076 -1.8 
5- 830 5-1003.2 .162 28.4 
1-1003.L 1-1160 .330 299.4 
5-1160 5-1310 .160 136.8 
12.67 7.55 
5- 840 5-1002.8 ,159 17.8 
5-1002.5 5-1160 .324 299.6 






-8.1 208.6  
14.6 54.8 
-2.7 109.10 










5-IOOS.  3 
5-1100 
5-1003.3 .174 12.3 
5-1160 .331 299.3 
5-1330 .%e5 124.5 
12.12 1.00 
5-1004.9 .199 11.0 
5-1160 .346 298.9 
5-1340 .116 118.1 
12.32 7.18 
2.4 ,861 94.6 .e70 .783 192.6 449.4 .572 ,9950 105.1 1.220 -3.0 -10.8 261.8 .331 
-1.8 1.399 79.6 .447 1.239 34.2 114.9 .6850 1.793A 107.7 .628 2 .1  -6.2 208.3 e236 
5.12 8.51 2.66 14.61 2/1/1 37.1 168.3 37.2 ,549 3.138 10.9 189.8 -5.3 108.00 1.174 
2.4 ,871 97.5 .282 .789 200.0 449.3 ,567 1.OilD 105.7 1.224 -3.4 -11.7 264.4 .346 
-1.7 1.398 78.7 .451 1.234 37.2 155.4 ,6780 1.790A 107.6 .625 2.0 -6.2 207.6 -236 
.9 .a54 96.3 .307 1.293 194.7 299.8 .895A 1.6900 77.0 1.094 -1.9 13.1 60.5 .268 
1.14 8.52 2 . 5 1  13.65 2 /1 /1  37.7 161.0 34.3 .502 3.388 12.7 190.4 -8.1 105.80 1.199 
























2.3 ,875 100.4 .299 ,797 206.7 449.4 .S59 1.0350 106.6 1.229 -3.8 -12.1 267.7 a367 
-1.7 1.397 77.3 .436 1.227 41.3 156.0 .6670 1.787A 107.7 .621 1.9 -6.2 206.7 .e38 
1.3 ,665 96.6 .286 1.318 197.1 311.8 .941A 1.6960 79.8 1.100 - 2 . 0  11.2 61.7 .224 
S . 1 7  8.56 2.43 12.94 2/1/1 38.5 152.1 30.9 .446 3.749 14.7 191.4 -11.0 103.30 1 . 2 2 5  
2.2 -882 103.4 e321 .EO8 212.8 449.8 .549 1.0670 107.8 1.237 -4.1 -12.2 271.6 e394 
-1.6 1.395 75.8 .464 1.217 46.3 156.8 .6520 1.782A 107.6 .616 1.8 -6.1 205.4 ,239 
1.1 ,613 96.8 .272 1.337 199.1 323.2 .973A 1,7000 82.4 1 .105  -2.2 7.9 61.4 .I89 
15.21 8.59 2.40 i2.43 2/1/1 39.6 141.4 27.2 ,387 4.249 16.9,192.8 -14.1 100.00 1.257 
.. - MAR3 ARRIVAL DATE = 2451170 (22  OEC 1998) 
5- 830 5-1003.8 .163 2 9 . 7  25.4 2.3 .E62 
9-1003.8 1-1170 .332 298.3 -8.0 -1.9 1.393 
5-1170 5-1310 .ill 134.1 17.8 .O ,593 
12.33 7 .81  4.20 4.52 7.91 
5- 640  5-1002.9 . 1 5 9  10.0 22.0 2.4 .E65 
I-1002.9 Y - 1 1 7 0  . 3 2 1  298.5 -8.4 -2 .0  1.393 
5-1110  5-1320 .150 128.1 20 .7  . 3  .621 
1 1 . 8 2  7.30 4.15 4.52 7-91 
87.7 .e72 .775 
79.3 -437 1.2 lP 
98.1 .434 1.177 
3.61 17.53 2/1/1 
91.4 .266 .770 
79.7 .431 1.214 
98.1, -382 1.226 
3.15 11.95 2/1/1 
173.9 451.9 ,564 .986 105.3 1.214 -2.2 
' 35.9 160.3 .6820 1.742A 104.1 .613 2 . 2  
190.9 262.8 .666A 1.6890 65.5 1.064 -1.8 
43.6 1 7 5 . 1  36.4 ,545 3.204 8.3 190.0 
183.8 450.2 ,571 .9850 104.9 1.216 -2.6 
34.4 160.0 .6860 1.743A 104.1 ~ 6 1 5  2.2 
t 193.6 275.1 .757A 1,6950 69.8 1.078 -1.8 








- 1 0 . 1  262.4 
-4.6 206.6 
14.4 57.9 
-4.3 1 0 7 . 2 D  










. t i l  . 5 2 4  
,248 
.346 
. 2 f 2  
,271 
5- 810 5-1003.7 .173 13.0 18.5 2.4 ,867 94.4 .e70 .I83 192.1 449.6 .571 ,9940 105.1 1.219 -3.0 
1-1003.1 5-1170 .331 298.3 -8.1 -1.9 1.393 78.3 .437 1.212 35.7 160.2 .6830 1.742A 104.1 .613 2.2  
1-1110 9-1330 ~ 1 3 6  121.6 23.8 .8 ,642 98.3 .a42 1.268 196.6 287.7 ,834). 1.7020 73.6 1.089 -1.8 
11.73 7.20 4.32 4.52 7.92 2.88 14.69 2/1/1 43.6 168.4 35.S ,547 3.278 10.8 189.7 
5- 660 5-1005.3 .I97 11.6 16.1 2.3 .370 97.3 .282 ,788 199.6 449.5 .566 1.0100 1 0 5 . 1  1.223 -3.4 -11.6'264.e 
1-1005.3 5 - 1 1 7 0  ,346 298.0 -7.5 -1.9 1.392 78.4 .441 1.208 38.7 160.6 .6750 1.740A 104.1 ,611 2 .1  -4.7 205 .9  
1-1110 3-1340 .I28 115.4 26.7 .9 .OS8 98.4 ,312 1.303 199.6 300.3 ,896A 1.7100 76.9 1.097 -1.8 13.4 60.1 
ii.91 1.30 4.66 4.54 7.91 2.73 $3.10 2/1/1 44.2 i60.8 32.9 .SOL 3.536 12.3 190.3 - 7 . 2  ios.20 1.272 
I- 070 5-1007.1 -229  13.1 14.9 2.3 . a 7 5  100.2 ~299 ,796 206.3 449.6 ,550 1.034D 106.6 1.229 -i:i -12.1 268.2 ,367 
9-1001.4 9-1110 .367 297.7 -6.8 - 1 . 8  1.391 77.1 .447 1.201 42.8 161.3 .6640 1.737A 104.0 .607 -4.7 204 .8  .213 
J - l l ? O  1-1350 .I26 110.2 29.4 1.2 .670 98.6 e291 1.329 202.3 312.5 .942A 1.7170 79.8 1.103 -1.9 11.6 61.0 .e26 
ts.35 7 711 'L I I  A s v  7 ac P LII $3 ac 3 / 0 4  A -  3 4 - 4  7 PO c 1.e x 0 1 1  1 1  3 i o <  3 -10.3 lae.70 1.299 . - - ._- -... .._- _."_ .-.-" _..,. __.- . ... -_.- .-_- _._-- --.- - - - - -  - -  - - - -  - 
9- 8 8 0  9-1010.0 ,267 16.6 11.1 2.2 . E 8 1  103.3 .321 .a07 212.4 449.8 ,548 1.0660 107.0 1.236 -4.0 - 1 2 . 1  27t.l *SO1 
8-1OIo.O 5-1170 a394 297.8 -6.0 -1.8 1.389 75.6 .455 1.191 47.6 162.0 .6490 1.734A 103.9 ,602 1.8 -4.7 203.3 -213 
5-2170 5-1360 .122 106.5 32.0 1.6 .678 98.7 .277 1.349 204.3 324.2 .975A 1.1230 82 .5  1.108 - 2 . 0  8.6 60.4 -190 
12.b9 8 . 3 7  5-76 4.61 8.00  2.61 12-44 2/1/1 46.5 140.8 26.1 .38? 4.433 16.5 192.8 -13.5 100.ID 1.330 
UAR8 A R R I V A L  DATE 5 2451180 t 1 JAN 1999) - - -- - 
5- 650 5-1004.3 ~ 1 6 4  31.0 25.5 2.3 ,862 87.5 .274 .774 173.4 452.2 .562 .986 105.4 1.214 -2 .2  -7.6 262.3 e334 
¶-1004*3 1-1100 ,334 297.7 -8.7 -2.1 1.388 79.0 .431 1.193 37.3 165.1 .6790 1.707A 100.1 .603 2.3 -2 .8  204.3 .I92 
5-1160 8-1310 -186 131.5 18.5 .0 .597 101.2 .444 1.183 194.8 262.3 .658A 1.7090 64.9 1.066 -1.8 1 4 . 8  51.5 ,466 
12.24 8.16 4.21 4.07 7.47 3.95 17.17 e / i / i  50.8 1 7 5 . 1  35.1 .53e 3.320 8.8  190.2 1.8 ioe.80 1.24~ 
5- 840 3-1003.4 ,159 19.7 22.2 .2.3 .8 
1-1003.4 5-1180 -326 297.9 -9.1 -2.2 1.3 
1-1180 5-1320 -164 125.4 21.2 .3 .6 
11.67 7.61 4.19 4.06 7. 
9- 850 9-1004.1 .I72 13.7 18 .7  2.3 .8 
9-1004.1 5-1160 .332 297.7 -8.8 -2.1'1.3 
9-1160 3-1330 . 150  119.0 24.0 .8 .6 
li.55 7.48 4.32 4.07 7. 
4 91.2 ,287 . 7 7 8  183.3 450.4 .570 .9850 105.0 1.216 -2.6 -9.3 261.6 e326 
9 79.5 ,428 1.196 35.6 164.9 .6830 1 . 7 O Q A  100.8 .605 2.3 - 2 . 7  204.8 -191 
6 100.0 -390 1.235 197.9 275.2 .754A 1.7160 69.4 1.081 -1.7 16.9 54.9 ~ 3 9 3  
6 3.46 16.11 2/1/1 50.4 174.4 35.8 .565 3.253 9.7 189.7 -.3 107.80 1.174 
6 94.3 e271 .782 191.7 449.8 .170 .9940 105.1 1.219 -3.0 -10.7 202.9 ,332 
8 70.1 ,430 1.194 36.9 165.1 .6800 1.7OlA 100.7 ,603 2.3 -2.8 204.4 ~ 1 9 2  
9 100.7 .349 1.280 201.4 288.2 *.834A 1.7260 73.4 1.092 - 1 . 7  14.3 57.6 e328 * 
6 3.17 14.78 2/1/1 10.7 168.2 34.4 .545 3.389 10.7 189.8 -3.1 106.80 1.301 
























































7e.e .I34 l.li9 - 
100.7 -319 1.317 P 
3.01 13.15 2/1/l 
100.1 .e99 .795 2 
77.0 ~ 4 4 0  1.183 
100.7 -298 1.341 P 
































































95.8 . S I 0  
AN 1999) - 















2.2 -2.9 LO3.6 
- 1 . 7  13.6 5 9 . 5  













































¶- 810 6-1007.0 
$-1007.8 9-1180 
1-1100 S-1350 
1- 800 5-1010.4 
1-1010.4 8-1180 
(1-1100 6-1360 















I 103.1 -320 .do6 I 
75.5 .449 1.174 
100.7 .Le4 1.365 I 





L.l . I  
-1.9 1.3 






R 8  ARRIVAL DATE 8 24 
07.3 e273 ,174 1 
104.6 a451 1.195 1 
70.0 .490 i . ieo 










1 ,213 . 190 
1.070 
9.4 
t . 3  .a 
.o .a 
-t.3 1.a 










STOPOVER 71ME 0 O A Y S  1999 OUTBOUND SWINGBY MlS31ON DURATION = 4 8 0  D A Y 3  
MAR3 ARRIVAL DATE 2 4 5 1 1 9 0  
11 JAN 1999 
LAUNCH SUNG87 8PEEOl--RAl -0ECLl- i 1 - V 1 - P S I  1rCCEN SMA -THEfl THE12 PERIH APHEL P S I  2 V 2 I 2 OECLP RAP SPEECP 
SUNGBY ARRIVE SPEEO3 RA3 OECL3 1 3 V 3 P S I  3 ECCEN SMA THET3 THETI PERIH APHEL P S I  4 V  4 I 4 OECL4 R A 4  SPEED4 
DEPART RETURN )PEE05 R A S  OECLS I 5 V 5 P S l  5 ECCEN 3MA THE15 THET6 PERIH APHEL PSI 6 V 6 I 6 OECL6 RA6 SPEEC6 
-- - -PROP . - A E R O ?  V L O V !  -E!?-OV_O_EVR TYPE ___  SUN . A _ _  SUN R KAPPA - A  E INC RAP OECLP ETA P E R l C  
5- 8 4 0  5-1003.6 ,159 20.6 22 .3  2.3 ,863 91.0 .267 ,777 182.8 450.7~~569.9850~10S.Oi.216~~-2.6 -9 .3  262.2 .327 
5-10Q3.6 5-1190 ~ 3 2 7  297.6 -10.0 -2.4 1.385 79.4 ,424 1.162 36.5 169.5 .6820 1.683A 97.5 +598 2 . 5  - . 6  202.2 ,176 
5-1190 5-1320 . l a 3  123.0 21 .6  .3  .635 103.7 .399 1.250 202.7 275.6 .752A 1.7480 69 .1  1.085 - 1 . 7  15.0 54.6 .400  
11.14 6.02 4.15 3.72 7.12 3.67 16.28 2 / i / l  58.0 174.4 34 .9  .561 3 .331  10 .2  190 .1  1 . 2  101.50 1.309 
-- __ -_ 
5- 850 5-1004.5 -172  14.5 13.9 2.3 
5 -1004 .¶  5-1190 -333  297.5 -9 .7  -2.4 
3-1190 5-1330 .168 116.9 24.1 .6  
11.58 I . 8 6  4 .31  3.73 
5- 880 5-1006.0 .195 12.8 16.4 2.3 
9-1006.0 5-1190 .347 291.4 -8.9 -2 .3  
1-1190 5-1340 ,160 111.5 26 .3  .9 
11.75 8.00 4 . 6 2  3.75 
,866 94.1 ~ 2 1 1  ,781 191.3 450.0 ,569 ,9930 105.2 1.219 -3 .0  - 1 0 . 6  263.4 ,333 
.385 79.0 -425 1.131 31.7 169.6 ,6790 1.683A 97.S .597 2.4 -.I 201.6 ,177 
.656 103.2 -317 1.296 206.7 269.1 ,835.4 1.7610 73.2 1.097 - 1 . 7  14.7 57.1 .334 
7.13 3.55 14.88 2 /1 /1  58.3 161.9 33.6 ,543 3.462 1 0 . 7  I 9 0 . 2  -1 .6  106.60 1.338 
.e68 97 .1  ,262 ,787 198.8 449.9 ,565 1.0080 1 0 5 . 7  1.222 -3 .4  -11.5 261.9 . a 4 1  
.384 78.1 ,429 1.171 40.5 169.9 .6720 1.682A 97.4 . I 9 5  2 . 3  - .8  200.9 . l I 8  
.6?5 103.0 .327 i . 3 3 7  210.5 302.5 .899A 1.7740 16.3 1.106 -1 .6  1 3 . 8  5 8 . 5  .&??I 
7 . 1 5  3.31 13.81 2/1/1 59.0 159.7 31.1 .so0 3.731 11.0 190.8 -4 .0  i m . 6 0  1 .566  
3- 870 5-1008.2 ,226 1 4 . 1  15 .1  2 .2 
5-1008.2 5-1190 ,367 297.4 - 8 . 0  -2.2 
5-1190 5-1350 . I 5 6  107.3 26 .2  1.2 
12.15 8.36 5.09 3.79 
,813 100.0 .298 .791 205.5 450.0 .557 1.0310 106.6 1.228 - 3 . 7  - 1 1 . 9  2 8 9 . 2  .367 
.383 76.9 .436 1.171 44.4 170.4 ,6610 1.681A 97.3 .591  2 . 1  - 1 . 0  199.6 -179  
.667 102.9 .307 1.366 213.6 315.2 .947A 1.7660 19.9 1.113 -1 .7  12 .1  58.7 .230 
7.19 3.27 13.02 2/1/1 60 .1  150.0 28 .1  .446 4.124 13 .1  191.9 -8.1 102.20 1.594 
5- 880 5-1010.8 .E63 1 1 . 5  14 .8  2 .1  ,879 103.0 .320 ,804 211.6 450.2 A 4 7  1.0620 107.8 1.235 -4 .0  -12.0 273.2 ,393 
5-1010.8 5-1190 -393 297.8 -7 .0  -2.1 1.381 75.4 .444 1.162 49.2 171 .1  .6460 1.619A 97.0 .386 1 . 9  - 1 . 1  197.9 ,182 
5-1190 5-1360 .153 104.5 29.9 1 .5  .695 102.7 .294 1.381 2 i S . 9  321.0 .979A 1.1940 82.7 1 . 1 1 7  -1.8 9 . 6  5 7 . 1  -192  
12.75 8 . 9 1  5.70 3.84 7.24 3.21 12.47 2 /1 /1  61.6 138.3 24.7 ,389 4,667 1S.l 193.6 -11.4 99.60 1 .421  
.- - MARS ARRIVAL DATE = 24S1200 (21 JAN 19991 - -  -- - - 
5- 830 5-1005~6 . I 6 7  34.0 25.8 2.2 ,860 87 .0  .278 ,773 172.0 452.9 ,518 .987 105.7 1.213 -2 .2  -7.6 2 6 4 . 0  .339 
5-1001.6 5-1200 -339  297.7 -10.2 -2.5 1.383 76.5 .424 1 . 1 7 i  39.4 173.9 .6750 1.6661 94.4 ,593 2.5 1 . 5  198.5 6167 
l 2 . 7 ?  9.26 4.25 3.51 6 .91  5.01 18.36 2/1/1 66.5 175.5 33.4 .522 3.483 10.3 191.5 4.5 101.90 1 . 2 9 6  
5- 840 5-1004.3 -159 22.0 22.6 2.3 .e63 90.8 .268 .771 182.3 451.0 ,568 -9850 1 0 5 . 1  1.215 -2.6 -9 .3  262.8 .528 
5-1004.3 ¶-1200 -328 297.8 -11.0 -2 .6  1.383 19.2 .420 1.174 31.2 173.7 ,6800 1.667A 94.5 .595 2 . 6  1.6 199.3 .168 
5-1200 5-1520 .206 121.0 2 2 . 0  .4 ,648 106.8 .410 1.273 206.0 276.) ,751A 1.7950 68.7 1.092 - 1 . 7  1 5 . 1  54.2 - 4 1 0  
12.04 6.55 4.15 3.49 6 .89  4.40 16.48 2/1/1 6 6 . 0  174.2 34.4 . I 5 7  3 .383 11.0 190.8 2.8 107.30 1.328 
5-1200 5-1310 . p s i  i z c . 9  19.7 .o .em 108.2 ,468 1.214 203.1 262.5  MA i . 7 ~ 3 0  63.7 1.076 -1.8 15.0 51.4 .49z 
S- 8 5 0  5-1004.9 .171 15.4 19.0 2.3 .E65 94.0 .272 .780 190.8 450.3 .568 ,9930 105.2 1.218 - 3 . 0  -10.6 2 6 4 . 0  -335  
5-1004.9 5-P200 .333 297.7 -10.6 -2 .6  1.383 78.9 .422 1.172 38.2 173.8 .6780 1.667A 94.5 .594 2 . 5  1.6 199.0 a 1 3 6  
I-1200 5-1330 ,190 115.3 24 .1  .6  .671 106.0 .368 1.324 212.5 290.6 .837A 1.8110 73.0 1.104 -1 .6  14.7 56 .2  .340 
11.84 6 .34  4 . 3 0  3.50 6.90 4.04 15.00 2/1/1 66.2 167.5 53.1 .541 3 . 5 1 2  11.0 190.9 . l  106.50 1.360 
,786 198.3 450.1 
1.168 41.0 174 .1  
1.365 216.6 304.2 








-347  297.6 
-181  110.4 
11.90 6.44 
16.5 
-9 .7  
26 .0  
4 .61  
2.2 .e68 96.9 
- 2 . 5  1.382 78 .1  
. 9  .688 105.5 
3.52 6 .92  3.83 
2 . 1  .E72 99.6 
-2.3 1.381 76.9 
1.2 .699 105.2 












27.7 -446  











~ 7 5 2 A  1.8640 
34.1 ,552 
105.8 




9 4 . 2  
60.0 
4 . 1 8 0  
107.7 
93.9 
8 2 . 9  
4.726 
105.9 
9 1 . 6  










-3 .7  
2.2 
- 1 . 6  
192.6 
-11.4 266.  5 







2 7 3 . 8  
194.6 
54 .9  
















1 .420  
1 . 4  
13 .6  
-3 .2  























8 . 7 7  
18.0 
298.2 
104 .3  
9.29 
15 .2  
-8 .6  
27 .6  
5.06 
14.8 
- 7 . 6  




.S i9  
13.06 













.793. 205.0 450.2 
1.163 44.8 174.5 
1.396 219.9 317 .1  








- 6 . 7  
2.0  . e70  102.8 
-2.2 1.380 75.4 
1 .4  e707 104.9 
3.63 7.03 3 .63  
- MARS ARR 
2 . 2  .E19 66.6 
-2.8 1.361 78.3 
e 0  .637 112.2 
3.37 6.78 5 .81  
2 . 2  a862 90.6 
-2.9 1.382 79.1 
- 4  .666 110.1 
3.35 6.15- 5.09 
.EO3 211.1 450.4 
1.155 49.5 175 .0  
1.416 222.2 328.9 





-3 .9  
2 . 0  








e 1 9 1  
1 .453 
ATE = 2451210 (31 J 
.772 171.2 455.4 
1.164 40.3 177.9 
1.246 208.9 263.3 
W l / l  74.7 175.6 
J 7 6  181.7 451.3 
1.168 37.6 l T l . 6  
1.308 213.9 278.0 


































25 .9  







- 7 . 5  
1 5 . 0  
6 .0  
3 . 1  
-2 .2  
2 .6  
-1.6 
192.5 
.343 .. 160 . 508 
1 .e99 
105.2 
9 1 . 7  
68.3 
3.413 
1.215 . s94 
1.101 
12.0 
-2 .6  
2.6 
- 1 . 7  
191 .7  
-9 .2  
4 .e 
l S . 0  





S- 650 5-1005.4 .170 16 .4  19 .2  2.2 
5-1005.4 5-12%0 .334 298.1 - 1 1 . 6  -2 .8 
5-1210 1-1330 .217 114 .1  24 .1  .I 
12 .31  0.96 4 .29  3.35 
.E64 93.8 .272 . I 8 0  190.2 450.5 ,567 ,9920 105.3 1.216 - 3 . 0  -10.5 2 6 4 . I  ,334 
.3B2 78.9 .420 1.167 38.5 1 7 T . I  .SI10 1.657A 9 1 . 6  ,593 2.7 4 .0  193 .0  .l59 
.689 908.9 ~ 3 3 3  1.36t  216.9 292.5 .841A 1.8630 72.9 1.114 - 1 . 6  1 4 . 1  5 5 . 0  .547 
6.76 4.67 15.15 2/1/1 74.3 166.3 32.8 .539 3.538 11.7 191.6 1 .9  106.60 1.367 
5- 360 5-1007.0 ,193 14 .2  16 .7  2.2 
5-1001.0 5-1210 ,347 296.2 - 1 0 . 3  - 2 . t  
S-PZlO 5-1340 ,207 109.8 25.7 - 9  
12.39 9.00 4 .59  3.33 
5- 370 1-1009.1 ,223 15.3 15.3 2.1 
5-1009.L 1-2210 .367 298.4 - 9 . 4  -2 .6  
5-1210 5-1330 .ZOO 106.6 27.1 1.2 
~ 2 . 1 2  9.29 5.03 3.43 
,867 96.7 ,232 , 7 8 5  197.7 450.4 ,563 1.0060 105.3 1.221 - 3 . 3  -11.4 2 6 7 . 2  ,347 
.381 78.0 e424 1.163 41 .2  178.0 ,6700 1.656A 91.S -591  2 . 5  3.6 195.0 ,161 
.705 108.1 .354 1.405 223.3 306.5 .908A 1.9020 76.8 1.122 - 1 . 5  13.6 55.6 .e66 
6.19 4.42 13.97 2/1/1 11.0 157.2 30.4 .499 3 .811  11.5 192.4 -1.4 104.70 1 .401 
-371  99 .6  .296 . t92  204 .5  450.5 ,556 1.0230 106 .6  1 .223  - 3 . 7  -11.0 270.5 .36?  
.380 73.9 .131 1.158 45.0 178.3 -6590 1.656A 91.3 -587  2 . 3  3 .1  193.6 ,163 
. I 1 6  107.6 .335 1.436 226.7 319.4 . O S S A  1.9180 8 0 . 1  1.126 - 1 . 5  12 .3  54.8 ,236 
8.03 4.26 13.13 L / l / l  76.1 146.6 27.5 ,447 4.209 12.0 193.5 - 5 . 0  102.30 1.435 
14.9 




-13 .1  
22.3 
4.16 
2.0 .E77 102.3 ,319 ,801 210.1 450.7 .546 1.0510 
-2 .4 1.376 75.4 .439 1.150 49.1 178.3 ,6450 1.656A 
1.4 -722  107.1 -323 1.456 228.9 331.2 .986A 1.9260 
3.50 8.90 4.14 12.56 U l / l  7 7 . 5  134.0 24.3 -391  
M A R 8  ARRIVAL DATE 24Sl220 (IO FEB 19991 - 
2.2 .E61 90.4 ,271 . 1 7 5  181.0 451.6 ,565 .9850 
.4 .691 113.6 .446 1.362 220.5 260 .1  .755A 1.9690 
-3.2 1.361 79.1 .417 1.165 31.9 181.3 .6790 1.651 
3.28 8.69 5.99 12.04 Z / l / l  02.0 173.0 31.0 ,547 
101.7 
91.0 





6 7 . 9  
3.423 









- 3 . 9  - 
2 . 1  
- 1 . 5  
195.2 
. .  
- 2 . 6  
3.0 
-1 .6  
192.9 
, l l . B  274.5 
L.l 191.6 
10.0 5 2 . 2  
-3 .5 99.80 
-9.2 264.4 
6.5 193 .5  
1 4 . 9  52.3 
6.7 107.40 
. s o t  
,166 
.198 
1 . 4 6 7  
5- 630 9-1011.7 .?S6 1 8 . 6  
5 -1011 .7  S-1210 -392  296.9 
1-1210 5-1330 .195 104.6 
13.26 9 . ? 6  
- 
9- 6 4 0  5-1005.6 .159 24.6 
5-1005.6 5-1220 -352  298.9 
3-1220 S-1320 .2lO 118.3 
13.42 $0.14 
.332 
. l  a 6  






5- 850 5-1006.0 ,169 1 7 . 5  19.5 2.2 .E63 93.6 .e73 .779 169.6 450.8 .566 .9910 105.3 1 - 2 1 ?  -3 .0  -10.4 265.4 
5-1006.0 5-1220 ,335 298.9 -12.6 -3.1 1.361 78.9 .416 1.164 38.6 181.4 .6710 1.651 09.0 ,594 2.9 6 .3  193.2 
5-1420 5-1330 -249 113.5 24.0 .7 .Ti2 111.9 .403 1.418 225.9 295.1 .846A 1.9900 72.7 1.127 -1.5 14.5 53.4 
13.03 9.74 4.28 3.29 6.69 5.46 15.35 W i l l  82 .1  164.9 32.6 ,5116 3.542 12.6 192.9 4 .0  106.60 
3- 860 5-100?.3 .191 15 .2  16.9 e.1 .E66 96.5 ,283 .?E4 197.1 410.1 .562 1.0030 lOS.8 1.221 - 3 . 3  - 1 l . S  L61.9 
1-100?.5 5-1220 -346 298.9 -11.6 -3.0 1.360 78.1 .423 1.181 41.3 181.6 .6700 1.851 68.6 ~ 5 9 2  e .?  5.7 192.2 
5-1220 5-1340 -237 109.6 25.4 e 9  .?e7 110.8 -375 1.463 230.5 309.3 -014A t . 0 1 1 0  76.8 1.155 -1.4 13 .7 .  53.5 
13.03 9 . 7 1  4.57 5 . 3 t  8.72 5.14 14.10 $!/ill 8 t . 6  151.3 30.4 ,497 3 .611  11.9 193.5 .6 105.00 
5- 670 5-i009.7 ,221 i 6 . i  15.4 2.0 .E69 99.4 .ego .m 203.0 450.8 .515 1.0260 i m . 7  i.rre -3.6 - 1 i . r  2 n . r  
I - ~ L C O  5 - 1 ~ ~  .reo i o e . 9  26.6 1.2 .737 1 i o . i  .357 1.493 231.8 1eo.c . O ~ O A  e.0260 80.3 i . 140  -2.4 12.2 52.1 
1-1009.7 S-1220 -367  299.2 -10.2 -1.0 1.379 78.9 -429 1.151 45 .1  161.9 ,6190 1.6S1 80.6 ~569 2.4 5 . 1  190.? 










6lOCOVEI TIME x 0 D A Y 6  1999 OUTBOUND SWINGBY MISSION DURATION = 520 DAY3 
MARS ARRIVAL DATE f 2451140 
PP NOV 1998 _ _  . - ~  -- -- - 
LAUNCH SUNGBY (PEED1 R A l  DECLl 1 1 V 1 P31 1 ECCEN SUA-WET1 THETZ~PERIH~'APHEL-PS1 2-V 2 - . I  2 DECLL R A P  3PEECP 
6UNGBV ARRIVE 8PEED3 RA3 DECL3 1 3 V 3 PSI 3 ECCEN SWA WET3 THE14 PERIH APHEL P S I  4 V 4 I 4 DECL4 Rk4 6PEEO4 
DEPART RETURN WEEDS R A 5  DECLS I S V 5 PSI 5 ECCEN SUA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 DECLI R A 6  3PEEC6 
PROP AERO 0VL DVA EVA DVD EVR TYPE SUN A SUN R KAPPA _E_ . I N C  - --DECLP ETA CERIC 
5- 050 5-1002.2 ,176 10 .3  1 7 . 9  2.5 .a69 94.9 ,269 .785 193.7 448,9 ,574 ,9960 105.0 1.221 -3.0 -10.9 260.4 as30 
5-lOO2.2 (-1140 .3SO 303.4 - 6 . 1  -1.4 1.419 80.7 ,479 1.334 29.1 142.9 ,6940 f.974A 111.1 ,674 2 . 0  -8 .3  210.1 - 3 0 2  
5-1140 5-1370 -093  112.3 41.6 2 .6  .673 93.5 .e54 1.333 190.4 332.9 .994A 1.6700 84.6 1.104 -3 .0  - . 3  61.5 ,163 
13.31 6.49 4 . 3 6  6.83 10.20 2.13 12.10 2 / l / l  25.8 128.8 42.7 .513 2.744 11.2 191.0 -6.5 llO.6P .965 
MAR3 ARRIVAL DATE 2 2451140 (22 NOV 1996) --- 
MARS ARRIVAL OATE : 24111SO ( 2 OEC 19981 
5- 820 S-1006.2 
5-1006.2 5 - 1 1 5 0  
5-1150 3-1340 
5- 830 S-1002.5 
S-1002.5 S - 1 1 3 0  
5-1150 5-1350 
5- 840 5-1001.9 
s-1001.9 1-1150 
5 - 1 1 5 0  5-1360 
,196 4 1 . 5  
a362 299.9 
-107 121.4 
12.91 6 .99  
26.6 
-S .8  
28.8 
4.63 
2.3 .860 8 3 . 2  ,296 . ? l e  163.2 4 5 5 . 1  .543 1.001 106.9 1 . 2 % 3  -1.6 
- 1 . 5  1.406 78.0 .468 1.267 38.4 150.1 ,6740 1.860A 111.4 .642 1.9 
1.0 ,651 94 .4  e303 1.286 190.2 299.7 -896A 1.6760 77.1 1.093 -1 .9  
5.93 9 . u  2.35 n . 6 1  e / i / i  32.2 160.9 35.9 ,159 3.247 6.1 i g i . 9  
-5 .7  






-1 .4  
-9 .5 
-7 .3  
7 . 1  
-3 .5 
263.6 
2 0 8 . 3  
60.8 
105.SD 












. t e e  
.266 
.e23 





e l60  26.9 
~ 3 2 8  301 .1  
- 1 0 2  115.6 
12.32 6.44 
,159 16 .6  
,323 301.4 
,100 111.3 
12.27 8 .39  
25.1 
-6 .8  
30 .6  
4.17 
2 1 . 1  










5.87 9 .2s  
88.2 ,269 .776 175.2 451.2 
80.2 e460 1.279 31 .1  149.1 
94.8 .282 1.310 192.3 311.4 
2.27 12.91 2/1/1 31.1 l52.2 
91.7 I .264 .780 184.8 449.7 
80 .6  ! .459 1.280 30.4 148.9 
95.0 a268 1.328 194.1 322.6 

























5- 850 1-1002.8 -175 11.4 18,Z 2.4 .e68 94.7 .270 .784 193.1 449.2 .572 .9950 101.0 1.220 - 3 . 0  -10.8 roa.2 ,330 
1-1002.1) 5-1150 -330  301.0 -6 .7  -1 .6 1.408 80.0 ,461 1.278 32.0 149.1 .6890 1.866A 111.3 e647 2 . 0  -7 .4 209.4 ,268 
5-1150 5-1370 . l o0  108.7 39.0 2 . 3  .e75 95.2 .e56 1.540 195.2 333.3 .994A 1.68SO 84.6 1.106 -2 .7  1.5 60.6 -163  
1 2 - 4 6  6.56 4.34 5.88 9 . 2 6  2.24 12.09 2/1/1 31.2 128.8 39.5 - 5 5 1  2.962 11.1 190.2 -6 .0  109.10 1.081 
8- 660 5-1004.5 -200 10.4 lS.9 2.4 .e71 9 7 . 8  .282 .790 e00.4 449.1 ,567 I . 0 1 2 0  105.7 1.224 -3.4 -21.7 263.9 .348  
3-1004.5 5-1110 .346 300.3 - 6 . 2  -1 .6 1.407 79.0 .464 1.272 35.2 149.6 .6820 1.863A 111.4 .64S 2.0 -7.4 208.9 .e67 
6-1150 5-1380 . lo2  108.4 4 4 . 7  3.2 ,678 95.2 .2S2 1.347 195.7 343.3 1.0081 1.6860 66.7 1.106 -3.4 -6.7 57.5 .148 
12.86 6.96 4.69 5.90 9.28 2.27 11.94 2/1/1 31 .1  113.8 36.4 .SO3 3.201 12 .9  190.8 -6.7.101.90 1.106 
8-  870 5-1006.7 -232  12.2 14.8 &.4 .876 100.5 .299 ,798 207.1 449.3 .559 1.0360 106.6 1.230 -3.6 -12.2 267.2 .367 
3-1006*7 1-11.50 e367 299.7 - 5 . 1  - 1 . 5  1.406 77.7 .469 1.264 39.4 150.4 -6710 1.858A 111.4 -641. 1.9 -7.4 208.1 ,268 
S - L l I O  5-%390 . lo8 111.4 (13.3 4.6 .679 9 5 . 0  .249 1.349 195.5 3 5 2 . T  i.Ol4A 1.6850 88.5 1.109 -4 .7  -18 .5  54.4 , 1 5 2  
13.46 7.S6 5.18 5.93 9 .31  2.37 11.97 2/1/1 32.4 98 .1  32.7 .445 J . 5 4 r  14.9 1 9 t . 7  -11 .5  104.20 1.134 
. MARS ARRIVAL DATE = 2451160 (12 DEC 1998) 
5- 820 S - l O O V . 1  .e01 43.2 26.6 2.2 .E59 82 .7  ,301 .771 162.3 455.6 .539 1.003 107.1 1.212 -1.8 - 3 . 7  265.0 
3-1007.S 5-1160 ,366 288.5 -6 .2  -1.7 1.397 T7.3 ,458 1.227 41.4 156.0 ,6670 1.787A 107.7 ,621 1 .9  -6 .2  206.7 
5-1160 S-1340 .116 116.1 26 .8  .9 .654 96.3 .SO7 1.293 194.7 299.b .895A 1.6900 r 7 . 0  1.094 - 1 . 9  $ 3 . 1  60 .5  
5- 630 5-1003.t .162 28.4 25 .h  2.4 .a63 68.0 .271 -776  114.5 4 5 1 . 5  -566  .98S 105.2 1.214 -2.2 - 7 . 1  260.8 
5-1003.2 1-1160 .330 299.4 -7.4 -1.8 1.399 79.7 ,447 1.240 34.0 154.9 ,6860 1.793A 107.7 .e28 2.1 -6.t 208.3 
5-1160 I-13SO . l i t  112.6 30.0 1.3 ,665 96.6 .286 1.318 197.1 311.8 .941A 1.6960 79.6 1.100 -2 .0  11.2 61.7 
5- 640 5-1002.8 . l S 9  17.8 21.8 2.4 .e65 91 .1  .e65 . I 1 9  184.2 450 .0  . I 7 2  .986D 104.6 1.217 -2.6 -9.4 260.4 ,324 
9-1002.5 5-1160 .324 299.6 -? .6  -1.8 1.400 80.1 .445 1.241 32.7 154.7 ,6890 1.794A 107.6 .629 2 .2  -6 .1  208.6 .e35 
5-1160 5-1360 .110 108.5 33.2 1.9 .673 96.8 .272 1 .331  199.1 323.2 .973A 1.7000 82.4 1.105 -2.2 7.9 61.4 . l e 9  0 
11.66 6.5s 4 .15  5 . 1 1  8 . S O  2.40 12.43 2 /1 /1  36.9 141.4 38.6 .573 3.011 9.4 189.6 -2 .7  109.iO 1 . 1 5 1  
5- 8 5 0  5-1003.8 -174 12.3 18.4 2.4 ,867 94.6 ,270 ,183 192.6 449.4 , 579  ,9950 105.1 1.220 -3 .0  -10.6 261.8 .S31 
5-1003.3 5-1160 -331  299.3 -7.4 -1.8 1.399 79.6 .447 1.239 34 .2  1S4.9 .6OS0 1.793A 101.1  .628 2.1 - 6 . 2  206.3 ,236 
3-1160 5-1370 . l o 9  106.1 36.7 2.2 .e78 96.9 .262 1.349 200.3 334.0 .99SA 1.7030 64.7 1.108 -2.5 3 .0  59.4 .%63 
11.65 6 .72  4.33 5.12 6 . 5 1  2.39 12.09 2 / 1 / l  37 .1  128.4 37.2 . I 4 9  3.138 10.9 189.8 - 5 . 3  108.00 1 . 1 7 4  
12.39 7.22 4 . 7 0  5.17 8.S6 2.S1 13.6s 2/1/1 3 8 . 5 ' 1 6 1 . 0  33 .3  e441 3.490 6.3 191.8 - 9  104.00 






.e36 . 224 
1 .133  
I- 860 5-1004.S 
5-1004.S S-1160 
5-1160 5-1300 
5- 870 5 -1007 .1  
5-1007.1 5-1160 
1-1160 5-1390 










41 .2  
4 . I T  
14.9 




- 1 . 9  
2 .9 



















- 1 4 6  
1.225 
.e71 9V.S ,282 ,789 200.0 449.3 .S67 1.0110 105.7 1.224 -3.4 -11.7 
1.396 78.7 . 4 5 1  1.234 37.2 1SS.4 .6760 1.7901 107.6 .625 2.0 -6.2 
.681 96.6 -25 1.356 200.6 344.0 1.008A 1.7030 66.6 1.110 - 3 . 0  -4.1 
8.112 2.40 21.9! 2 /1 /1  37.7 113.4 34.3 ,502 3.388 12.7 190.4 -6.1 
. e 7 5  100.4 .e99 .797 206.7 449.4 .S59 1.0350 106.6 1.229 -3.6 -12.1 
1.397 77.3 .456 1.22T 41.3 156.0 .667D 1.787A 107.7 -621  1.9 -6 .2  
.682 9 6 . 6  .253 1.358 200.5 353.3 1.014A 1.7020 86.6 1.111 -3 .9  -13.7 
6.58 2.4s 11.90 2 /1 /1  38.5 97 ,s  30.9 -448  3.749 14.7 191.4 -11.0 
.a59 82.2 ,305 ,171 161.4 456.4 .S I5  1.006 107.4 1.212 -1.8 -5.6 
1.390 76.7 -449 1.199 44.0 161.4 .6600 1.737A 104.0 .606 1.9 -4.7 
,656 96.4 -312 1.303 199.6 300.3 .896A l . V l O 0  V6.9 1.097 -1.6 13.4 
7.97 2.73 13.70 2 /1 /1  4 5 . 5  160.8 31.3 -430 3 . 7 0 2  6.6 192.1 1.7 
- MARS ARRIVAL DATE = 2451170 (22  DEC 1990) 






















1 ,163  
5- 830 5-lOOS.6 -163 29.7 2 5 . 4  2.3 ,862 87.7 .272 -175 173.9 451.9 .564 .966 1OS.3 1.214 -2.2 - 7 . 7  261.5 .332 
1-1005.6 5-1170 ,332 296.3 - 8 . 0  -1 .9  1.393 79.3 -437 1.212 31 .9  160.3 ,6620 1.742A 1 0 4 . 1  .613 2 .2  -4 .6 206.6 . E l l  
5-1170 5-1350 .124 110.2 29.4 1.2 ,670 98.8 ,291 1.329 202.3 312.5 .942A 1.7170 19.8 1.103 -1 .9  11.6 61.0 , 2 2 6  
11 -37  6.84 4 .20  4 . 5 2  7.91 2.65 12.96 2 /1 /1  43.6 151.7 36.4 - 5 4 5  3.204 8 . 3  190.0 .8 107.SD 1.201 
2.4 .e65 91.4 ,266 .178 183.8 450.2 . I 7 1  ,9850 104.9 1.216 - 2 . 6  -9 .4  261.0 . 3 2 5  
-2 .0  1.393 79.7 .435 1.214 34.4 160.0 ,6860 1.743A 104 .1  .615 2.2 - 4 . 6  206.9 ,911 
1.6 ,678 98 .7  .277 1.349 204.3 324.2 ,97SA 1.7230 82.5 1.106 -2 .0  8 .6  4 0 . 4  a190 
4.52 7.91 2.61 12.44 Z / l / l  43.3 140.6 37.0 .569 3.146 9 .5  189 .5  -1.6 108.30 1 . 2 2 2  
S- 5 4 0  
I -1002 .9  
5-1170 
5 - 1 0 0 Z . S .  .159 18.8 
5-1170 ,326 298.5 
5-1360 . I 2 2  106.5 
11.26 6.76 
22 .0  
-8 .4  
32.0 
4 . 1 5  
16.5 
- 6 . 1  
34.8 
4.32 
5 -  850 
!I- 1003.7 
5-1170 
5-1003.7 .173 13.0 
5-1170 .331 296.3 
5-1370 .l21 104.4 
.331 
. Z l l  
.163 
1 . e 4 6  
2 .4 .E67 94.4 .e70 .763 192.1 449.6 . S 7 1  .994C 105.1 1.219 -3 .0  -10.7 262.4 
-1.9 1.393 79.3 -437 1.212 35.7 160.2 .663C 1.1421 104.1 .613 2 .2  -4 .6  206.6 
2 . 0  .e83 96.7 .268 1.361 205.6 335.0 .997A 1.7260 64.6 1.111 -2 .3  4 . 2  57.8 
4 . 5 2  7.92 2.59 12.10 2 /1 /1  43.6 127.6 35.1 . I 4 7  3.278 10.6 189.7 - 4 . 3  107.20 
2.3 .670 9 7 . 3  .282 .788 199.6 449.5 .366 1.0300 103 .7  1.223 -3.4 -11.8 264.9 
-1.9 1.392 78.4 .441 1.208 38.7 160.6 .6750 l.74OA 104.1  .611 2 .1  4 . 7  20S.9 
2.6 .686 98.6 .262 1.368 206.1 345.0 1.009A 1.7260 8 6 . 9  1.113 -2.7 - t . O  5S.8 
4.54 7.93 2.S6 11.91 2 /1 /1  44.2 l l 2 . 4  32.9 .SO2 3.536 12.3 190.3 -7 .2  105.20 
2.3 .875 100.2 .299 .796 206.3 449.6 . 5 5 8  1.0340 106.6 1.229 -3 .7  -12 .1  266.2 
-1.8 1.395 77.1 ,447 1.201 42.8 161.3 .664D 1.737A 104.0 .607 2.0 - 4 . 7  204.8 
3.4 .686 98.3 .2S9 1.369 205.7 354.2 1.014A 1.7240 68.6 1.114 -3 .3  -9.9 49.3 
4.57 7.96 2.59 11.67 2 / 1 / l  45 .2  96.6 29.6 ,446 3.914 14.3 191.3 -10.3 102.70 
2.2 .e81 103.3 .321 .807 212.4 449.8 .548  1.0660 107.8 1.236 -4.0 -12.1 272.1 
-1.6 1.389 7S.6 4 5 s  1.191 47.6 162.0 .649D 1.7341 103.0 .602 1.8 -4 .7  203.3 
4.9 .68S 98.0 .258 1.366 Z04.6 362.6 1.014 1.7180 9 0 . )  1 .115 -4.7 -20.2 46.4 
4.61 8.00 2.68 12.00 2 /1 /1  46.5 82.7 26 .1  .387 4.433 16.S 192.6 -13.3 100.10 
2 . 1  .858 81.6 . S i 1  .770 160.4 457.2 .S30 1.009 107.6 1.212 -1.8 - 5 . 6  267.6 
-1.9 1.385 76.2 .445 1.118 46.4 166.4 .6540 1.702A 100.4 .594 1.9 -3 .0  201.6 
4114 1.54 3.01 13.15 i?/i/i 53.1 160.4 29.7 . 4 u  s.696 6.9 192.8 2.5 101.60 
2.3 .E62 67.5 .e74 .774 113.4 452.2 .S62 .986 105.4 1.214 -2 .2  -7 .6  E62.3 
-2.1 1.388 79.0 ,431 1.193 37.3 165.1 .679D 1.707A 100.7 .e03 2 .3  -&.e 204.3 
1.2 .677 100.7 ,298 1.34) 207.7 313.7 .944A 1,7460 79.9 1.107 -1.8 11.9 60.0 
4.07 7.47 2.92 12.99 &/l/ l  50.6 151.0 35 .1  . I 3 8  3.3&0 6.8 190.2 1.8 106.80 
__ __ MARS ARRlVAL DATE = 2451160 ( 1 JAN 1999) 
- 9  -665 100.1 .319 1.317 204.8 301.2 .897A 1.7370 76.8 1.101 -1 .7  13.6 59.5 
11 .44  6.92 
9-1170 .346 296.0 
5-1300 . l Z O  103.9 
11.78 7.24 







16 .1  




-6 .8  






5- S70 5-1007.4 .229 13.1 
5-lOC7.4 5-1170 .367 297.7 






5- 680 5-1010.0 
¶-1010.0 5-1170 
5-1170 5-1400 
-267  18.6 










-143  113.2 
12.03 9.89 
26.4 
-6 .9  
26.5 
4.68 







5- 680 5-1004.8 
5-1004.3 5-1160 
5-1180 5-1350 







~ 1 1 9  19.7 
,326 29T.9 
e l36  105.2 
11.09 7.03 
25 .5  
-8.7 
26.8 






-9 .1  
30.9 
4 .15  
2.3 .a64 91.2 .e67 .778 183.3 450.4 . S T 0  .PO50 101.0 1.216 - 2 . 6  -9 .5  Z61.6 -326  
-2.2 1.369 7b.5 .4Z8 1.196 35.6 164.9 .6830 1.708A 100.8 .605 2.3 - 2 . I  L04.6 -191 
1 . S  -665 100.1 ,284 1.381 209.9 321.4 -97TA 1.7530 82.5 l e l l t  -1 .9  9.2 S8.9 rl91 
4.01  7.413 t.80 i e . 4 ~  z / i / i  50.4 139.7 ss.8 ,965 s.css 9 .7  109.7 - .3  i o 1 . 8 ~  1.274 
33 1 
8TOPOVER TXME :: 0 D A Y S  1999 OUT0OUND SWINGBY MI33ION DURATION 5 520 DAYS 
HARS ARRXVAL DATE = 2451180 
1 JAN 1999 - - .- - 
LAUNCH SUNGBY SPEED1 R ~ - - O ~ C L ~ ~ ~ V ~ P ~ i - l ~ C C E N - S M A - T H E T l  THE15 PERIH - A P H E L P S I  2-V 2 I 2 DECL2 RA2 SPEED(! 
SUNGBY ARRIVE SPEED3 RA3 OECL3 I 3 V 3 PSI 3 ECCEN SHA THE13 T H E T I  PERIH APHEL P S I  4 V 4 X 4 OECL4 R A 4  SPEED4 
DEPART RETURN SPEED5 R A 5  OECL5 I 5 V 5 PSX 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 X 6 OECL6 R A 6  EPEE06 
PROP AERO DVL O V A  EVA OVD -EVR TYPE SUN A SUN R KAPPA - A  E INC R A P  OECLP 'ETA ?ERIC .- - .- -_ - __ - - _ . _ _  __ -- -- . -. 
3- 850 5-1004.1 -172 13.7 18 .7  2.3 ,866 94.3 .271 . 7 8 2 - l 9 l S i - 4 4 9 . 6  .370 .9940 1 0 5 . ~ i . 2 1 9 - ^ - 3 . 0 ~ - 1 0 . 1  262.9 -33e  
5-1004.1 5-1180 .332 291.7 - 8 . 8  -2 .1  1.386 19 .1  .430 1.194 36.9 165.1 .68OD 1.707A 100.7 .603 2.3 -2 .8  204.4 . I 9 2  
5-1180 5-1370 ~ 1 3 4  103.4 33 .2  1.9 .690 100.6 .e73 1.311 211.2 336.2 .996A 1.7560 8 4 . 9  1.115 - 2 . 1  5 . 2  S6.0 a164 
11.23 1.16 4.32 4 .07  7.46 2.85 12.11 2/1/1 50.7 126.3 34.4 ,545 3.3S5 10.7 189.6 - 3 . 1  106.60 1.301 
5- 860 5-1005.6 .196 12.1 
5-1160 5-1360 .133 105.0 
5-ioos.6 5 - i i s o  .346 291.5 
i i . 5 5  1.46 
5- 870 5-1007.8 
5-1007.8 5-1180 
5-1160 5-1390 









-133  107.2 
12.11 8 .5s  
16 .3  
-6 .2  
35.9 
4.64 
l S . 0  
-1 .3  
39.5 
5 . 1 1  
14.7 
-6 .5 
4 5 . 0  
5 .73 
5- 820 5-1010.8 
5-1010.6 5-1190 
5-1190 5-1340 
5- 830 5-1004.9 
5-1004.9 3-1190 
S-ii90 5-1350 
1- 640 1-1003.8 
3-1003.8 5-1190 
5-1190 1-1360 
5- 850  5-1004.5 
5-1004.1 1-1190 
5-1190 5-1370 
5- 860 5-1006.0 
5-1006.0 5-1190 
5-1190 1-1360 
5- 070 5-1006.L 
s-1006.1 5-1190 
5-1190 B-1390 
5- 880 1-1010.8 
5-1010.8 5-1190 
1-1190 5-1400 
5- 890 5-1013.7 
3-1013.7 I -1190  
1-1190 5-1410 




















,226 1 4 . 1  






12.5r 8 . 7 3  
~ 







5- 830 5-1001.0 .161 34 .0  
1-1005.6 5-1200 -339 297.7 
9-1200 5-1350 . i r e  1 0 6 . 1  
1 1 . 4 1  7.91 
5- 840 5-1004.3 
5-1004.S S-1200 
5-1200 9-1360 
5- 650  5-1004.0 
5-1004.0 9-1200 
E-ILOO s - i s r o  
3 -  8 6 0  5-1006.5 
5-1006.5 5-1200 
9-1200 5-1380 
S- 870 5-1006.6 
5-1006.6 5-1200 
I -1200  9-1390 
.P I9  22.0 
.328 291.6 
. I 7 2  104.3 
,171 15.4 
. l e 9  103.2 
11.36 I . 8 6  
.194 13.5 
A 6 8  103.1 
11.62 8.09 
11.21 r . r o  
,333 297 . r  
,147 291.6 
A 2 5  14.7 
.567 297.6 
,162 104.2 
12.03 8 .47  
5- 680 1-1811.9 ,261 18.0 
3-lOl1.Z 5-1200 .393 298.2 
5-1200 S-1400 ,156  106.4 
P2.61 8.99 
9- 800  5-1014.1 
5-1014.1 5-1200 
S-1200 9-1410 
9- 830 9-1005.IJ 
3-1006,s S-1210 
I -1210  1-1350 
.302 22.8 
,424 299.0 
, 1 5 5  110.3 
13.40 9.69 
26 ,3  




-9 .4  





4 . 1 5  
16.9 
- 9 . 7  
31.6 
4 . 3 1  
16.4 
-8 .9  
33 .9  






- 7 . 0  
40 .7  
5.70 
15.2 
- 6 . 2  
47 .4  
6.46 - 
26.0 









2 9 . 1  
4 .19  
1 9 . 0  






4 .61  
1 5 . 2  
- 8 . 6  
34.4 






4 2 . 0  
6 . 4 1  
- 1 . 6  
-
.170 35.6 2J.9 
.343 296.1 -10.0 
.e00 106.6 2 T . l  
1 1 - 9 1  8.54 4.28 
2 . 3  .a69 97.2 .282 .787 199.2 449.7 .565 1,0090 105.7 1.223 -3.4 -11.6 265.4 -346  
-2 .1  1.388 78.2 .434 1.189 59.8 165.5 .6730 1.706A 100.6 .601 2 .2  -2 .9  203.6 ,192 
4.09 7.48 2.82 11.92 2/1/1 51.4 111.0 31.8 . I O 1  3 . 6 4 9  12.0 190.4 - 6 . 1  104.00 1.327 
2 . 2  .874 100.1 -299  .795 205.9 449.6 . 5 5 8  1.0320 106.6 1.228 -3 .7  -12.0 266.: -367  
-2.0 1.386 77.0 .440  1.183 43.8 166 .1  . I 6 2 0  l . IO3A 100.5 .397 2 . 0  - 3 . 0  202.4 $194 
3 . 1  .692 100.1 .e67 1.383 211.1 355.2 1.014A 1,7520 8 9 . 0  1.111 - 2 . 9  -6 .9  46.6 ,143 
2.4 .e92 100.1 ,210 1.383 2 i i . 6  346.2 1 . 0 1 0 ~  1.7560 0 7 . 1  1.117 -2.4 - . e  5 1 . 5  . i 4 r  
4 .11 7.51 2.80 11.87 e i w i  52.4 95.2 28.7 . u 6  4.031 13.7 101.5 -9.3 102.30 * . > s J  
2 . 1  ,880 103.1 .320 ,806 212.0 450.0 .548 1.0640 107.8 1.236 - 4 . 0  -12.1 272.9 -393  
-1.9 1.384 T 5 . 5  .449 1.174 48.6 166.7 .6470 1.7OlA 100.4 .592 1 .9  - 3 . 0  200.6 -196 
4 .2  ,691 99.7 .265 1.379 209.9 363.5 1.013 1.7450 9 0 . 7  1.118 -3 .8  -14.6 43 .1  -150 
4.17 7.58 2.81 11.95 Ul / l  53.8 81.0 25.3 .388 4 . 5 7 1  15.9 193.1 -1e.8 99.60 1.366 
- MARS ARRIVAL DATE E 2451190 (11 JAN 1999) - 
2.0 .E56 80.8 .319 .768 159.2 458.2 .523 1.013 108 .3  1.211 -1.9 -5 .6  269.5 .S91 
-2.1 1.382 75.5 .444 1.163 48.8 171.0 .6470 1.679A 97.0 . I 8 6  1.9 - 1 . 1  198.1 . l a 2  
. 9  .675 103.0 .327 1.337 210.5 302.5 .899A 1.7740 76.8 1.106 -1.6 1 S . B  5 8 . 5  . e 7 7  
3 .84 7.24 3.37 13.81 2/1/1 61.4 159 .1  28 .3  .393 4.094 7.2 193.9 3 .1  100.40 1.216 
2.3 .861 87.3 .273 .774 172.8 452.5 .561 .987 105.6 1.213 -2.2 -7 .6  263.1 e337 
1.2 .687 102.9 .307 1.366 213.6 315.2 .941A 1.7860 19.9 1.113 - 1 . 7  12.1 5 6 . 1  - 2 3 0  
3.14 7.13 3 .27  13.02 2 / 1 / l  3 8 . 5  150.0 34.1 . 5 3 1  3.412 9.4 190.7 3 . 1  106.JD 1.280 
2.3 .863 91.0 .267 ,777 182.8 430.7 .569 .9850 105.0 1.218 -2.6 -9 .3  262.2 a327 
-2.4 1.385 79.4 .424 1.182 36.S 169.5 ,6820 1.683A 97.5 .596 e.5 - .6  2 0 2 . 2  . 1 I 6  
1 . 5  .895 102.7 .e94 1.387 215.9 327.0 .979A 1.7940 0 2 . 7  1.117 -1.8 9 . 6  57.1 .192 .Yr 
-2 .3 1.381 78.8 ,426 1.180 38.5 169.7 .6770 1.6831 97.5 ,596 2.4 - .7  201.6 . i r r  
3.72 7.12 3.21 i e . 4 r  2 /1 /1  38.0 i s . 3  34.9 . ~ 6 i  3 . 3 3 i  10.2 i90.i 1.2 i o r . 5 0  s.30~ 
2.3 .e66 94 .1  ,271 .781 191.3 450.0 .569 .9930 1 0 3 . 2  1.219 - 3 . 0  -10.6 263.4 .335 
-2.4 1.385 79.0 ,423 1.181 37.7 169.6 .6790 1.683A 97.S .597 2.4 - .7  201.6 - 1 7 7  
1.6 .699 102.6 .285 1.399 217.2 337.8 1.000A 1.7970 8 5 . 1  1.120 -1.9 5 .9  5 3 . 1  -165 
3.73 7.13 3.17 12.12 2/1/1 58.3 124.5 33 .6  .543 3.4G2 10.7 190.2 - 1 . 8  106.60 1 .336  
2 . 3  .E68 
-2 .3  1.354 
2 . 2  . I O 1  
2 . 2  .e73 
-2 .2  L.383 
3.73 1 . 1 5  
2 . 8  .TOO 




3 .12  11.94 
100.0 .298 
76.9 .436 
I 102.0 .e76 




1 , 1 7 1  44.4 
1 .402 216.E 
L / l / l  80.1 
i . 1 7 1  40 .5  
21111 59.0 
I 449.9 .m. 1.0080 105 .1  1.222 -3.4 -11.5 265.9 .34? 
169.9 .sieo i.682A 97.4 .595 2 .3  - . e  200.9 . i r e  
347.6 1.OllA 1.1950 87 .3  1.121 -2 .1  1.1 48.6 .149 
1 1 0 9 . 1  31 .1  A00 3.731 11.6 190.8 -4 .8  104.60 1 .366  
450.0 A 5 7  1.0310 106.6 1.228 -3 .7  -11.9 2 6 9 . 2  .367 
170.4 .6610 1.681A 9 7 . 3  ,591 2 . 1  -1.0 199 .6  . 1 7 9  
1 3 5 6 . 5  1 . 0 1 5 A  1.1890 89.L 1.122 -2 .5  -4.4 43.7 ,144 
93.2 2 8 . 1 -  ,446 4.124 1 3 . 1  191.9 -6 .1  102.20 1.394 
2 .1  .a79 103.0 .320 .604 211.6 4 5 0 # 2  .547 1.0620 107.0 1.235 -4 .0  - 1 2 . 0  2 7 3 . 2  a393 
- 2 . 1  1.381 71.4 .444 1.162 49.2 171 .1  ,6460 1.679A 97.0 ,186 1.9 -1.1 197.9 . I 8 2  
3.6 .698 101.5 ,274 1.396 215.3 364.8 1.013 1.7180 9 1 . 0  I . 1 2 2  -3 .2  -10.6 39.9 .150 
1.9 .E88 106.1 .346 ,819 217.2 430.4 . I 3 5  1.1020 109.1 1.244 -4 .2  -11.6 277.7 ' ,424 
-2.0 1.319 73.6 .433 1.15L 54.6 171.8 ,6280 1.677A 9 5 . 7  . 5 T 9  1.7 -1.1 195.9 - 1 0 5  
S . 1  .e94 101.0 .273 1.386 213.2 372.0 1.007 1.7650 9 2 . 6  1.121 - 4 . 6  -18.7 59.0 . l e 1  
3.92 7.32 3.06 12.15 2 /1 /1  03.4 68.3 21 .3  .334 5.420 17.5 1 9 5 . 1  -14.8 9 7 . 1 0  1.475 
3.84 1.24 3.03 21.94 u i / i  61.6 79.0 2 4 . 1  ,389 4.667 1 5 . 1  ~ 3 . 6  -11.4 9 9 . e ~  1.427 
-- MARS ARRIVAL DATE = 2451200 ( 2 1  JAN 1999) 
1.9 .8S5 79.6 ,331 .767 157.4 439.6 .313 1 .021  109 .1  1.210 - 2 . 0  - 5 . 5  271.6 .407 
-2 .2  1.379 74.6 .446 1.111 52.0 175.4 .6370 1.664A 93.7 .580 1.9 .8 193.9 ,174 
. 9  ,688 105,s .339 1.365 216.S 304.2 ,9031  1.8270 76.8 1.113 -1 .6  13.8 57.3 ,281  
3.66 7.06 3.83 13.86 2 /1 /1  70.4 1 5 8 . 1  26.6 .364 4.341 7.4 1 9 5 . 5  3.5 96.90 1 . 2 1 5  
2 . 2  .880 87.0 ,278 ,773 172.0 452.9 ,356 ,987 105.7 1.213 -2 .2  -7 .6 264.0 .339 
-2.S 1.383 76.5 .424 1.171 39.4 173.9 .6750 1 .6661  94.4 ,593 2.5 1.5 196.5 ,167 
1.2 .699 105.2 ,319 1.396 219.9 317.1 .95OA 1.8410 80 .0  1.119 -1 .6  12 .3  57.0 ,232 
3 . S l  6 . 9 1  3 .71  13.06 2 / 1 / l  66.5 148.5 33.4 ,522 3.483 10.3 191.5 1.1 105.90 1.296 
2 . 3  ,863 90.6 
-2 .6  1.383 79.2 
3.49 6.89 3.63 
2.3 ,665 94 .0  
-2 .6  1.383 76.9 
3.50 6 .90  3.5s 
2.2 -868 96.9 
-2 .5  1.382 76.1 
2 . 1  ,712 104.3 
3.S2 6.92 3.49 
1 .4  , 1 0 7  i 0 4 . 0  













, 7 7 7  
1.174 
1.416 








Z l l l l  
182.3 451.0 e56S 
37.2 173.7 .6800 
222.2 328.8 .982A 
66.0 136.4 3 4 . 4  
190.8 450.3 *S66 
38.2 173.6 ,8780 
223.4 339.6 l.OO2A 
66.2 122.3 33 .1  
198.3 450.1 .564 
41.0 1 7 4 . 1  .6710 
223.4 349.2 1.0121 
61.0 106.7 30.6 
.ge l0  
1.667A 
1 ,8490 




. 5 4 1  
1 . 0 0 T O  
1.666A 




3 . 3 6 3  
105.2 
94.5 
85 .4  
3 . 5 1 2  
101.8 
94.4 
87 .6  
3 . I 8 4  
1.211 - 2 . 6  
. S O 5  2 . 6  
1.124 - 1 . 6  
11.0 190.6 
1.218 - 3 . 0  
. I 9 4  2.5 
1.126 -1 .6  
11.0 110.9 
1.222 -3 .4  
. I 9 1  2.4 
1 1 . 4  191.) 
1.121 - 1 . 9  
- 9 . 5  
1 .6  
9 .6  
2 .8  
- 1 0 . 6  
1 . 6  
6 . 1  
. l  
-11.4 x .1 
2 . 2  











4 5 . 8  
104.60 
2 . 1  ,072 99 .6  ,296 .193 205.0 450.2 . S 5 8  1.0290 106.6 1.227 - 3 . 7  -11.0 269.8 . 3 6 I  
-2 .3 1 .361  76.9 ,433 1.163 44.8 174.5 ,6600 1.666A 94 .2  .586 2 . 2  1 . 0  196.6 ,169 
2.6 .710 103.9 .e88 1.426 222.6 357.9 1 .01S4 1.8310 69 .5  1.127 - 2 . 2  - t . S  40 .6  .147 
3.57 6 - 9 7  3 .41  11.92 2/1/1 66.0 91.0 2 1 . 1  ,446 4 . 1 6 0  12.5 192 .6  - 6 . 7  102.20 1 . 4 2 0  
2.0 .e78 102.0 . a i 9  .eo3 211.1 450.4 .547 1 . 0 ~ ~  1 0 7 . 1  1.254 - 3 . 9  -11.0 e73.6 . 3 9 ~  
-2.2 1.360 71.4 . u i  1.153 49,s 175.c .6450 1.6641 95 .9  .sa3 2.0 .e 194.8 . i r e  
3.63 7.03 3.33 11.97 2 1 1 ~ 1  69.6 76.s 24.4 ,390 4.726 14.2 194.3 -10.1 99.10 5.453 
3 .2  , 7 0 7  103.4 ,285 1.417 220.9 365 . f  1 .013 1.8210 91.3 9.126 - 2 . 1  -7 .3  36 .6  ~ 1 5 2  
1.6 .Be7 105.9 ,341 ,817 216.6 4 5 0 . 7  . I 3 5  1.0990 109 .1  1.243 - 4 . 1  - 1 1 . 9  278.3 - 4 9 4  
-2 .1  1.377 73.6 ,452 1.145 14.8 i 7 5 . 7  .6270 1.663A 9 3 . 6  , 5 7 7  1.8 . 7  l 9 2 . 8  - 1 1 6  
4 .3  -703 102.8 .284 1.405 218.6 373.0 1.006 1.6030 9 2 . 9  i . 125  - 3 . ?  - 1 1 . 0  39 .6  * l e $  
3.72 7.12 3.27 12.13 2 /1 /1  11.4 65.6 21.0 .331 5 .480  16.4 196.5 -13 .5  9 I . 2 0  1.901 
_ _  MARS ARRIVAL DATE D 2451210 (31 JAN 1999) 
2.2 .659 66.6 .e80 .772 $71.2 453.4 .136 .988 105.9 ( - 2 1 3  -2.L 
-2.6 1.381 78.3 .422 1.164 40.5 171.9 .6730 1.656A 9 1 . 6  . 5 9 I  2 .5 
1 .2  ,716 107.6 .335 1.436 226.7 319.4 .955A L.9180 80.1 $ . l e  
3 .31  6.18 4.26 13.13 2/1/1 74.7 146.5 32.8 ,512 3.S38 1L.4 192.5 
5- 540 5-1004.9 .159 23.3 22.6 2.2 .862 90.6 .269 .776 $81.7 451.5 .567 ,9810 101.L 1.215 -2 .6  -9.e 263.0 
5-1004.5 9-1210 - 3 3 0  298.2 -12.0 -2.9 1.382 79.1 .418 1.166 3r .6  171.5 .6790 1 . 6 5 1 A  9 1 . 7  .594 2 .8  4.e 195.3 
9-19io 5-1300 . i o 1  104.8 28 .3  1.4 ,122 8 0 7 . 1  .523 1 . 4 ~ 6  228.9 331.e .OBBA 1.9260 8 3 . 1  1.132 -1 .9  10.0 52.9 
11 -04  8.30 4.15 3.35 6.75 4.14 rL.56 2/1/1 74.0 134.0 34.1 .55e 3.413 12.0 1 0 8 e 7  4 . 1  107.30 
9- 850  5-1009.4 
5-1005.4 8-1910 
8-le10 5-1370 
5- 860 9-1001.0 
I-ILLO 1-1380 
9-1oor.o (1-1210 
. I 7 0  16.4 19.2 
,354 l i96.1 - $ % . 6  
,191 103.8 29.6 
11.69 8.33 4 . 2 9  
.193 34.2 1 6 . r  
.3*7 29a.e -10.63 
-185 103.9 30.9 
%1.91 s,se a.59 
-7 .9  265.0 
5 . r  1 9 5 . 1  
1L.3 14.8 
6.0 lOS.60 
2 .2  .864 93 .8  .e72 .'I80 190.2 450.5 .567 .9920 103.5 l.218 - 3 . 0  
-2.8 I . 3 8 2  78.9 .420 1.167 38.3 177.7 .6770 1.837A 01.63 .SO3 e.7 
1.7 -725 106.8 .314 1.465 e29.6 341. 1.004A 1.9250 83.8 %.l% -1.8 
2.2 .86? 96.7 .$!Be .78S 197.7 410.4 .563 1.0060 101. 
-2.7 1.381 78.0 .4 4 1.363 41.P 1Td.O .e700 1.61611 01.1 .591 L.3 
2.0 .725 106.4 ,588 1.464 29.7 351.0 I.OtSA $.9160 87.0 1.234 - 1 . r  
3.31 8.76 4.04 ie.ei e / i / i  14.5 t i e .  32.0 . I 3 9  3.136 11.7 101.6 
8.58 6.79 3.94 ie .03  W U I  ts .0  ioa.8 80.4 .499 3.811 1 1 . 5  w . 4  
-10.53 L 6 4 . l  
4.0 am.0 
-81.4 e 6 l . e  
3 .8  193.0 
5 .0  4P.J 
-1.4 104.W 




. I  I 9  
* 198 
1.333 





. 1 5 ?  
I .4oa 
332 
1999 OUTBOUND SWINCBY M I S S I O N  CURATION = I 2 0  C A V S  
HARS ARRIVAL CITE = 2461210 
31  JAN 1999 
LAUNCH SWNGBY SPEED1 R A l  DECLl I 1 V 1 P S I  1 ECCEN-<MA THE11 THE12 PERIH APHEL -PSI 2 V 2 I 2 CECL2 R A Z  SPEECZ 
SUNGBY ARRIVE 3PEEO3 RA3 OECC3 I 3 V 3 P31 3 ECCEN SMA THE13 THETI PERIH liPHEL P S I  4 V 4 1 4 OECL4 RA4 SPEEC4 
OEPART RETURN 8PEEOS R A 5  DECLJ I 5 V 5 P S I  I ECCEN SUA THE15 THETI PERlH APHEL PSI 6 V 6 I 6 CECL6 RA6 SPEED6 
5- 870  5-1009.1 .223 15.3 1 5 . 3  ' 2 . 1  .E71 99.6 ,298 .192 204.5 450.5 ,556 1.0280 106.6 1.226 -3.7 -11 .8  270.5 a 3 6 1  
5-1009.1 5-1210 3 6 7  298.4 -9.4 -2 .6  1,380 16.9 ,431 1.158 45.0 178.3 ,6590 1 .656A 91.3 -587 2 .3  3 .1  193 .6  e 1 6 3  
9-1210 5-1390 . I 8 1  105.0 32.5 2.4 .723 101.9 ,303 1 . 4 5 1  228.6 359.5 1 . O l S A  1.8990 8 9 . 9  1.134 - 2 . 0  -a9 37.3 - 1 5 3  
12.28 8.85 5.03 3.43 6.83 3 .82  11.98 2 /1 /1  76.1 88.4 21.5 .447 4.209 12 .0  193.5 - 5 . 0  102.50 1 . 4 3 3  
3- 880 5 - l o l l . ?  ,258 18.6 14 .9  2.0 .871 102.6 .319 .801 210.5 4 5 0 . 7  ,546 1.0570 1 0 7 . 1  1.233 -3 .9  -11.8 274.5 a392 
?1-1011.( 5-1210 ,392 298.9 - 8 . 2  -2 .4  1.318 7 5 . 4  .439 1 .150  49.7 178.8 ,6450 1.656A 9 1 . 0  .582 2 . 1  2 . 1  191.8 e l 6 6  
s-1210 5-1400 , 1 1 5  101.0 34.7 2 .9  ,119 105.3 .300 1.445 226.6 367.1 1.012 1.8770 9 1 . 6  1.132 -2 .3  -4.7 33.7 - 1 5 7  
12 .81  9 .31  3.62 3.50 6.90 3.69 12.03 e l l / $  77.5 74.6 24 .3  ,391 4.752 13.4 195.2 -8 .5  99.80 1.46I 
5- 890 9-1014.7 .e99 23.3 15 .2  1 . 8  ,885 l O S . 7  .344 .815 216 .1  451.0 ,534 1.0950 109.1 1.242 - 4 . 1  -11.4 279.0 
5-1014.7 E1-1210 .423 299.8 -7.1 -2 .3  1.376 73.7 .451 1.141 54.9 179.3 .62?0 1.656A 9 0 . 6  .576 1.8 2.5 189.7 -171  
1-1210 5-1410 ,170 110.3 38.0 3.7 .713 104.7 .296 1.428 224.1 374.1 1.005 1.8520 9 3 . 2  1.130 - J . O  - 6 . 7  32.5 . I 6 8  
13.54 9.94 6 . 3 6  3.60 7 .00  3.58 12.16 2 /1 /1  79.2 63.5 21.0 .337 J.499 lS.5 197.5 -11.9 97.30 1.514 
5- 850 1-1007.4 -175  38.0 26.0 2 . 1  .e58 86 .5  .283 . 1 7 1  110.2 454.0 , 5 5 3  ,989 106.1 1.212 -2 .2  - 7 . 5  266.3 - 3 4 7  
9 - 1 0 0 7 . 4  5-1220 ,347 298.9 - i l . 7  -3 .0  1.380 78.1 .422 1.161 41.1 181.6 ,6700 1.651 88.9 .S92 2 . 7  5.8 192.2 . 1 5 7  
3-1220 1-1350 .228 106.9 26.6 1.2 . I 3 7  110.1 .357 1.493 233.8 322.2 ,960A 2.0260 80.3 1.140 - 1 . 4  12.2 92.1 -242  
12.57 9.25 4 .32  3.31 6.72 4.93 13.22 2 / $ / 1  82.8 144.1 32.4 .499 3.585 12 .1  193.8 1 . 9  105.30 1.291 
3- 640 5-1005.6 ,199 24 .8  23.0 2.2 . 8 6 l  90.$ .211 . 7 7 3  181.0 451.6 .565 .9850 105.2 1.215 - 2 . 6  -9 .2  264.4 a532 
5-1001.6 1-1220 ,352 298.9 -13 .1  -3 .2  1.381 79.1 .417 1.165 37.9 181.3 ,6790 1.651 8 9 . 1  ,591  3 . 0  6 . 5  993.1 * 1 5 6  
S-12ZO 3-%360 ~ 2 2 1  105.3 27.7 1.4 ,742 109.5 .345 1.510 239.8 353 .7  ,990A 2.0310 83 .3  1.143 -1.4 9 . 9  49 .0  
$2 .21  8.95 4 . 1 6  3.28 6 .69  4 . 7 1  12.83 W l / l  82.0 131.1 54 .0  .547 3 . 4 2 3  13.5 192 .9  6.7 107.40 1.S25 
STOPOVER TIME : 0 C A Y S  
--__ - -- - . . 
* PROP AERO DVL O V A  EVA DVO EVR TYPE S_UNWASUN RAAPPA-_ - A  - E _-l-NC RAP OECLP ETA P E R I C  ___ __.______ 
-- MARS A R R I V A L  DATE E 2411220 (10 FEB 1999) - -- 
5- 090 5-1006.0 e169 17.5 19.5 2.2 .e63 93 .6  .273 .779 189.6 450.8 ,566 ,9910 105.3 1 .217  -3.0 -10.4 265.4 - 3 3 5  
S-1006.0 S-P220 ,335 298.9 -12.6 - J . l  3.381 78.9 .418 1.164 38 .8  181.4 ,6770 1.651 8 9 . 0  -394 2.9 6 . 3  193.2 , 1 5 6  
8-1220 5-1370 e 2 1 5  104.7 28.7 1.6 .743 109.0 .336 1.516 236.5 343.9 1.007A 2.0250 8 6 . 0  1.144 - 1 . 5  7.0 44.3 ,178 
12.19 8-90 4 . 2 8  3 .29  6.69 4.63 12.28 2/1/1 8 2 . 1  116.3 32.8 .136 3.542 12 .8  192.9 4 .0  106.80 1.362 
3- 660 5-1007.J , 101  11.2 
5-1007.3 6-1220 e348 298.9 
9-1220 5-1380 .e09 105.0 
12.36 9.04 
I- 670 J - I O O 0 ~ T  .e21 16.1 
5-100O.F 5-1220 .367 299.2 
9-1220 5-1390 ,202 106.2 
12.68 9 .32  
5- 860 5-1012.8 ,256 19.3 
8-1012.3 1-1120 -392  299.8 
5-1220 5-1400 ,195 108 .1  
13.16 9 . 7 2  
1 6 . 9  2.1 ,866 96.5 
-11.6 -3 .0  1.380 78.1 
29.6 1.9 ,742 108.1 
4.57 3.32 6 .72  4 . 4 8  
15.4 2.0 .E89 99.4 
-10.2 .-2.8 1.379 76.9 
31.0 2.2 .138 107.9 
3.00  3 . 3 1  6.77 4 .32  
.283 .?64 197.1 410.7 
.423 1.161 41.3 181.6 
.329 1.511 236.1 353.0 
i E . t 1  2/1/1 82.8 100.7 
,298 .790 203.9 450.8 
.429 1 . 1 5 5  41.1 181.9 
.323 1.499 234.7 361.1 
12.07 2/1/1 83.9 85.6 












105.8 1.221 -3 .3  - 2 i . 3  267.9 
88.8 ,592 2 .1 5 . 7  192.2 
88.3 1.144 -1.8 3 .6  36 .9  
3.813 11.9 193.5 - 6  108.00 
106.7 S.226 -5 .6  - l l . ?  271.2 
88 .6  .S89 2.4 3 . 1  190 .1  
90.3 1.142 - 1 . 1  - 3  33.9 
4.282 11 .1  194.6 -3 .1  102.60 
107.7 1.232 -3 .9  - 1 1 . 7  275.2 
88.2 .sa4 2 .2  4.5 188.9 
92 .1  1.140 -2 .0  - 2 . 6  30.7 
4.149 l 2 . S  186.3 -6 .8  100.00 
.348 . a 5 8  










15 .0  1.9 ,875 102.4 .a18 ' .EO0 209.9 411.0 
- 8 . 8  -2 .6  1.318 15.4 .438 1.148 49.6 182.3 
32 .6  2 . 1  .733 107.3 .317 1.481 232.5 368.5 
11.58 3.44 6.85 4.11 12.12 2 f 1 f 1  85.2 72.3 - nA 
2.0  .e17 





t . 4  .764 
3.26 6.68 
RS ARRIVAL Ob 
85.6 .281 , 77.8 .424 
112.6 .387 
5 - 1 6  13.35 
90 .1  ,272 
79.1 -417 
, 111.9 .374 
1.13 i2 .75  
bTE = I 
.770 
1.119 
1 . 5 7 5  




L / l / l  
!451230 (20 FEE 199f 
169.0 454.7 ,549 
4 2 . 0  181.0 ,6680 
241.3 325.2 ,965A 
90.5 141.2 32.0 
180.2 412.0 ,563 
38.0 184.8 ,6780 
243.0 336 .4 '  ,994A 







































I t .  66 
4 0 . 1  
299.9 











8 6 . 3  
80.5 
3.630 
105 .3  
8 6 . 6  
8 3 . 6  
3 .411 
105.4 









i . 1 5 7  
15.2 






-1 .3  
i 9 4 . 4  






11 .9  
6.0 
-9 .1  
8 .6  
0 .7  
0.9 
-10.4 





















I- 8006. E 
J-1006 .a 
O-ILSO 
8 -  860 
U-1006. I 
I- 1230 




2 3 . 3  
-14.4 
2 Y . i  
4 .16 
L66.2 
190 .1  
40.4 
10T.2D 
18 .7  
-14.1 
27.9 





2 .1  ,682 03.3 -273 
-3.5 1.381 18.9 . * I 6  
1.6 -766  111.8 -364 
3.28 0.69 5.33 12.40 
-3.3 1.380 78 .1  .4 tL  
1.9 .763 110.7 ,351 
3 . 8 i  6.12 5.13 lL .23  







t/ l / l  
.Ye9 




189.0 451.1 .565 
38 .6  184.8 ,6170 
L43.4 346.3 1.00BA 































1 T . O  











4 * i s s  






t . O  
1.1 
* 546 







.367 . t L ?  
aa.14 




1 99.L .Le8 
1 Y8.9 ,429 
' 110.0 ,347 
' 4.64 1L.19 
1.22s 
.SOL 
l . l U 3  
l l . ?  
- 3 . 6  












3TOPOVER T I M E  0 D A Y S  1999 OUTBOUNO SWINGBY MISSION DURATION 560 D A Y S  
MARS ARRIVAL CATE : 2P51110 
2 OEC 1998 
L*UNCH SUNGBY 3 P E E O l - k A i ' E C L l ~ ~  - -~S~-1CCEN--SMA-THEl l  THEl2-PERlH -APHEL -PSI 2 V 2 1 2 OECL2 RA2 SPEEC2 
5WNGBY A R R I V E  EPEE03 RA3 DECL3 I 3 V 3 PSI 3 ECCEN SHA THE13 THE14 PERlH APHEL P S I  4 V 1 1 4 DECLI R A 4  SPEECI 
O W A R T  RETURN 3PEEDS R A 5  DECLS 1 5 V 5 PSI I ECCEN SMA WETS WET6 PERIH AfHEL PSI 6 V 6 I 6 OECL6 RA6 SPEED6 
O V O  EVR TIPE SUN-&SUN R KAPPA--A - E -INC RAP OECLP ETA P E R I C  
- 
MARS ARRIVAL DATE = 2411110 ( 2 DEC 1998) - --- 
5- 820 5-1006.2 .196 41.5 26.6 2.3 .e60 83.2 ,296 .772 163.2 4S1.1 ,543 1.001 106.9 1.213 -1.8 - 5 . 7  263.6 ,362 
s-KiO8.2 5-1150 -362  299.9 -1.8 -1 .1  1.406 78.0 .468 1.267 38.4 lSO.1 ,6740 1.860A 111 .1  .542 1 .9  - 7 . 4  206.3 ,268 
5-1150 5-1380 . l o 2  108.4 4 4 . 7  3.2 ,678 91.2 ,212 1.347 19S.7 343.3 l.OO8A 1.6860 86 .7  1.108 - 5 . 4  -6 .7  5 7 . 5  .149 
12.83 6.90 4.63 1 .93  9 .31  2.27 11.94 2 /1 /1  32.2 113.8 35.9 .419 3.247 6 . 1  191.9 - 2  101.60 1.031 
5- 830 1-1002.5 .160 26.9 2 1 . 1  2 . 4  ,864 88.2 .269 ,776 175.2 451.2 .568 
5-1002.8 5-1150 .328 301.1 -6 .8  -1 .6 1.408 80.2 .460 1.279 31.1 149.1 .6910 
I -1150  1-1390 . l o 8  111.4 113.3 4 .6  .679 95.0 .249 1.349 195.5 352.7 i . O I 4 A  
5- 840 5-1001.9 ,159 16 .6  21.5 2.4 .a66 91 .7  .264 .780 184.8 449.7 .174 
1-1001.9 1-1110 .323 301.4 - 7 . 0  -1 .6  1.408 80.8 .459 2.280 30.4 148.9 ,6930 
3-1110 1-1400 .133 123.9 66.9 8.0  ,678 94 .7  .e48 1.348 194.6 361.3 1.014 
12.86 6 .98  4 .15  1 . 8 Y  9 .21  2.83 12.45 2/1/1 31.0 81.7 4 1 . 3  
12.42 6.54 4 . 1 7  s.88 9.26 2 .37  11.97 w i / i  31.1 98.1 40.8 
.985 103 .1  1.215 -2 .2  - 7 . 8  259.9 .328 
1.667A 111 .3  .6A8 2 . 1  - 1 . 4  209.J ,286 
1.685D 88.1 1.109 - 4 . 7  -18 .1  14 .4  .152 
.559 2.868 1.9 190.4 -1.4 109.80 1.044 
-9860 104.8 1.217 -2 ,6  -9 .5 259.7 ~ 3 2 3  
1.6830 90 .3  1.110 - 7 . 9  - 3 6 . 0  54.9 a191 
. S I 7  2 .834 9.5 190.1 - 3 . 5  110.40 1.088 
1 . 8 6 8 ~  111.3 .649 2.1 -7 .3  209.7 .26s 
5- 870 5-1006.7 ,232 12.2 14.8 2.4 .876 100.1 .299 .798 207.1 449.3 .559 1.0360 106.6 1.230 - 3 . 8  - 1 2 . 2  267.2 - 3 5 1  
5-1006.7 5-1110 .367 299.7 - 5 . 7  - 1 . 5  i . 4 0 6  71.7 .469 1.264 39.4 150.4 .6710 1.8S8A 111.4 .641 1 . 9  - 7 . 4  208 .1  ,268 
6 - l l S O  S-1430 .ill 113.6 -18.7 -6 .1  .671 93.0 .e57 1.330 188.8 384.6 ,989 1.6720 9 5 . 0  1 .111  6 . 7  4 7 . 4  8 . 9  .LO1 
13.32 7.60 5.18 1 .93  0 . 3 1  2.42 12.19 2/1/2 32.4 56.5 32.7 .445 3.147 14.9 1 9 1 . 1  -11.1 104.20 1.134 
5- 820 5-1007.1 .201  43 .2  
5-1160 5-1380 .LlO 105.6 
12.28 7 . 1 0  
1- 830 5-1003.2 ,162 28.4 
5-1003.2 5-1160 .330 299.4 
5-1160 5-1390 .113 101.1 
11.16 6.63 
5-ioor.1 5-1160 .368 298.1 
2 6 . 6  2.2 
-6 .2  -1 .7  
41.2 2.9 
4 . 7 0  5 . 1 7  
zs.2, 2.4 
-7.4 -1 .6 
47.6 3.9 
4.16 1.12 
~ MARS ARRIVAL DATE = 2411160 (12  OEC 1998) - 
.ass 82.7 ,3oi ,771 162.3 455 .8  ,539 1.003 1 0 7 . 1  1 .212 -1 .6  - 1 . 7  265.0 
1.397 71.3 .456 1.227 41.4 156.0 .6670 1.787A 107.7 .621 1 . 9  -6 .2  206.7 
,681 96.8 .e56 1.316 200.8 344.0 1.008A 1.7030 8 6 . 8  1.110 -3.0 -4 .1  55.8 
8.56 2.40 11.92 P / l / l  38 .1  113.4 33.3 - 4 4 1  3.490 6 . 3  191.8 - 9  104.00 
.E83 88.0 ,271 .776 174.5 411.5 $166 .985 105.2 1.214 -2.2 -7 .7  260.0 
.682 96.6 .213 1.358 200.5 313.3 1.014A 1.7020 88 .6  1.111 -3.9 -13.7 11.8 
0.11. 2.45 11.90 21111 37.1 97.6 38.2 .112 3.054 8.0 190.0 -.I 100.40 
1.399 79.7 ,441  1.240 34.0 114.9 ,6860 1 . 7 9 3 ~  107.7 .628 2.1 - 6 . 2  208.3 
.368 
,238 
. 1 4 7  
.330 
* 236 
- 1 4 6  0 
1.133 
1.107 
5- 8 4 0 .  1-1002.1 .119 17.8 21.8 2.4 .e65 91 .1  ,261 .779 184.2 450.0  .172 e9860 104.8 1.217 -2.6 -9 .4 260.4 -324 
1-1002.1 5-1160 .324 299.6 -7 .6  -1.6 1.400 80.1 ,441  1.241 32.7 154.7 .6890 1.794A 107.6 .629 2.2 -6.1 208.6 - 2 3 5  
5 - 1 3 6 0  5-1400 .124 114.0 18.0 6 .1  ,681 96.3 .252 1.316 199.1 3 6 l . 9  1.014 1.6980 90.4 1.112 -1 .9  - 2 7 . 0  50 .1  -160  
11.92 6.81 4 . 1 1  1.11 8.50 2 .61  12.14 t / l / l  36.9 84.3 38.8 .¶73  3.011 9.4 189.6 - 2 . 7  109.10 1 . 1 5 1  
5- 850 1-1003.3 .174 12.3 18.4 2.4 .e67 94.6 .270 .783 192.6 449.4 ,572 .99SO 105.1 1.220 - 3 . 0  -10.8 261.8 -331  
5-1003.3 5-1160 .331 299.3 -7.4 -1.8 1.399 79.6 .447 1.239 34.2 114.9 .6850 1.793A 107.7 .628 2.1 - 6 . 2  208.3 ,236 
5-1160 5-1410 ,186 146.6 74.1 13.0 .679 91.8 ,253 1.311 197.9 369.7 1.009 1.6930 92.0 1.112 -12 .7  -49.7 56.6 - 2 6 1  
13.40 8.28 4.33 1.12 8.51 3 .91  13.64 2 / l / l  37.1 79.3 37.2 ,549 3.138 10.9 109.0 -9.3 108.00 1 .174  
5- ero 5-ioor.1 .ea1 12.6 14.9 2.3 . a n  100.4 .e99 .79r  206.7 449.4 .559 1.0350 106.6 i.229 -3.8 -12 .1  2 6 r . i  . 3er  
5-ioor.1 1-1x60 .367 e98.5 - 6 . 2  -1 .7 1.397 77.3 .456 1.227 41.3 156.0 . 6 6 7 ~  i.rarA i o 7 . 7  .a21 1.9 -6.2 zo6.r  .e30 
5- naa 5-iooo.r .e68 16.2 14.7 2.2 .e82 103.4 .wi  .a08 212.8 449.6 .149 i .0670 i 0 7 . 8  i . 2 3 ~  -4.1 -12.2 271.6 ,394 
13.22 6.01 1.19 1 .21  8.59 2.20 fe .se 39.6 41.4 P7.2 .387 4.249 16.9 ise.8 -14 .1  io0.60 1.257 
MAR8 ARRlVAL DATE : 2451170 (22'DEC 1998) - 
5-1160 5-1430 .136 111.3 -24.4 -8.4 ,672 94.6 .260 1 .331  193.3 384.8 .BO8 1.6820 9 1 . 0  1.112 9.0 14.1 357.2 e231 
13.20 8.03 1 .16  1.17 8.56 2.87 13.04 2/1/2 38 .1  60.8 30.9 ,446 3.749 14.7 191.4 -11.0 103.30 1 .221  
5-1009.6 5-1160 .394 298.4 -1 .6  -1-6 1.395 71.8 .464 1,217 46.3 116.9 .6520 1.782A 107.6 .616 1.8 -6 .1  205.4 e239 
5-1160 5-1440 .099 119.2 - 8 . 9  -4.2 .E68 93.7 .e61 1.321 190.3 391.4 .974 1.6760 96.4 l . i l 2  1.0 3 0 . 1  17.1 -200 
5- 620 5-1008.1 .e06 44.9 26 .1  2.2 .OS9 .82.2 .305 .771 161.4 416.4 .131 1.006 107.4 1.212 -1.8 -5.6 266.2 - 3 7 4  
5-1008.1 5-1170 .374 297.7 -6 .6  -1.8 1,390 76.7 .449 1.199 44.0 161.4 .(I600 1.737A 104.0 .606 1.9 -4 .7  204.4 -214 
S - l i 7 0  1-1380 .120 103.9 38.3 2.6 .686 98.6 .26 t  1.368 208.1 341.0 1.009A 1.7260 8 6 . 9  1.113 -2.7 -2.0 13.6 . 1 4 7  
11.01 1.37 4.70 4.16 7 . 9 7  2.58 11.91 2/1/1 45 .1  112.4 31.3 -430  3.702 6 . 6  192.1 1.1 102.70 1.163 
1- 830 5-1003.8 .163 29.7 21.4 2 .3  .862 e l . ?  
5-1003.0 1-1170 .332 290.3 -8.0 -1 .9 1.393 79.3 
1 -1170  1-1390 .121 101.3 4 3 . 1  3.4 .686 98.3 
11.31 6.79 4.20 4.52 7.91 2.59 
1- 540 5-1002.* .159 18.8 22.0 2.4 .e61 91.4 
1-1170 5-1400 . I 2 1  109.4 50 .7  4.9 ,681 98.0 
11.35 6.83 4 . 1 1  4.52 7.91 2.68 
s-ioat.* ~--1iro .3es e9o.s -0.4 -2.0 1.393 79.7 
.E72 . I 7 3  173.9 451.9 .164 .986 105.3 1.214 -2.2 
,437 1.212 31.9 160.3 .6820 1.742A 104.1 .613 2.2 
11.07 W l / l  43.6 96.6 36.4 ,141 3.204 8 . 3  190.0 
.e86 ,778 183.8 4 5 0 . 2  ,171 .985D 104.9 1.216 - 2 . 6  
.431 1.214 34.4 160 .0  .6860 1.7431 104.1 .611 2.t 
I .258 1.368 204.6 362.6 1.014 1.7180 90.1 1.111 -4 .7  
.e59 1.369 eos.7 314.2 1 . 0 1 4 ~  1.7240 88.1) 1.114 -3 .3  
12.00 w i / i  43.3 82.7 37.0 .s69 3.148 9 .1  i8s.s 
-7 .7  261.5 .a32 
- 4 . 6  200.6 . e l l  
-9.9 49.5 .143  
- 6  107.50 1.201 
-9.4 261.0 .321  
- 4 . 6  206.9 . P i 1  
-20.2 45.4 .I55 
- 1 . 6  ioe.30 1.212 
I- 850 5 -1005 .1  .173 13 .0  18.1 2.4 .e67 94.4 ,270 .783 192.1 449.8 .S71 .9940 105.1 1.219 -3.0 -10.1 262.4 ,331  
a - loot .?  1-1170 .331 298.5 - 8 . 1  -1.0 1.393 79.3 -437 1.212 31.7 160.2 .6830 1.742A 104.1 . E l 3  2.2 - 4 . 6  200.6 ,211 
11.99 7.46 4 . 3 2  4.12 1.92 3.14 12.60 W l / l  43.6 74.8 31.1 -547 3.278 10.6 189.7 -4 .3  107.20 1,246 
8- i i ro  1-1410 ,149 i2e.s 64.3 0 . 8  .e83 91 .1  ,250 1.360 202.8 370.4 1.009 i . 7 i i o  9 2 . 1  i . i i s  -8.1 -36.2 46.4 ,202 
S- 880 5-1010.0 .287 15.0 14.7 2.2 ,881 103.3 ,321 .e07 212.4 449.8 .148 1.0660 107.8 1.238 -4.0 -12.1 272.1 .394 
5-1010.0 5-1110 .394 297.5 -6 .0  -1.8 1.389 75.6 .415 1.191 47 .6  162.0 a6490 1.734A 103.9 e602 1.8 - 4 . 7  203.3 - 2 1 1  
12.01 6.20 1.76 4 .61  8.00 2.43 19.71 L/l/2 46.5 47.9 26.1 .387 4.433 16.5 192.8 -11.1 100.10 1 .330  
s - i i r o  5-1440 . i i z  110.1 - 1 i . s  -1.r ,870 01.2 .pee 1.330 194.7 391 .1  ,974 i . 6 8 6 0  9 6 . 1  1.114 8 . 1  12.7 13.5 .e12 
5- 590 a - i o i t . ~  .so9 21.8 11.1 2.0 ,891 108.4 ,348 .see t i 8 . o  410.0 .IS@ i.io80 109.2 1.246 - 4 . 2  -11.8 278.1 -426  
5-1012.9 1-1110 ,426 290.2 -9.3 -1 .7 1.387 73.0 ,466 1.180 13.1 162.9 ,5310 l.73OA 103.8 . I 9 1  1 . 7  - 4 . 1  201.8 - 2 1 6  
1-1110 5 - 1 4 5 0  .031 125.0 -1.8 - 2 . 1  ,851 94.2 a274 1.317 191.2 397.8 ,957 1.6780 97.8 1.113 3.9 S2.9 t 4 . 9  . e l l  
13.39 8.71 6.11 4.58 8 .07  2.tS 12.73 2 / l / Z  48 .1  36.9 22 .4  .331 5.111 19.0 194.8 -16 .7  9 7 . 4 0  1.316 
MAR3 A R R I V A L  DATE : L4S1180 I 1 JAN 19991 -- - - -- -----_- 
5- 820 5-1OOS.t .e13 46.8 26.4 2 . 1  .as@ 81.6 ,311. . n o  160.4 457 .2  . ~ S O  1.009 ior.8 1.212 -1.8 -1.6 267.5 . s e i  
s-fOO*.L 5-1180 -351  297 .1  -6 .9  -1 .9 1 ,381  7S.2 .441 1.178 46.4 166.4 ,6140 1.702A 100.4 ~ 1 9 4  1.9 -3 .0  201.6 * i 9 5  
5-llOO 5-1380 .133 103.0 31.9 2.4 .692 100.4 .e10 1.383 211.6 346.2 1.OlOA 1.7160 8 7 . 1  1.117 - 2 . 4  -.2 5 1 . 1  
11-04  7 -10  4.80 4.14 1.14 2.82 11.92 $9111 13.1 111.0 29.7 ,414 3.896 6.9 192.0 2.5 101.60 1.199 
5- 830 5-1004.3 -164  31.0 21.5 2.3 -862 87.1 .e74 .774 173.4 4S2.2 .562 a986 101.4 1.214 -2.2 - 7 . 6  262.3 ~ 3 3 4  
5-1004.1 1-1180 a134 297.7 - 8 . 7  -2.1 1.388 79.0 .431 1,193 31.3 165.1 .6790 1.707A 100.7 .e03 2.3 -2.8 204.3 
5-ll8O 3-1390 .la2 104.2 39.5 3 .1  .69L 100.1 .e61 1:383 L1l.l 311.2 1.014A 1.7120 8 9 . 0  1.117 -2.9 -6 .9 48.6 -1.S 
11.09 7.01 4 . 2 1  4.01 7.47 2.80 11.87 Z/1/1 10.8 91.2 35.1 -138 3.320 8.0 190.2 1.0 106.60 1.248 
5- 640  1-!003.4 a 1 1 9  19.7 22.2 2.3 .e64 91.2 ,267 .770 183.3 450.4 . 5 7 0  .9850 101.0 1.216 -2.6 -9.3 261.5 e326 
5-1003.4 * - * l e 0  -326  291.9 -9.1 - 2 . t  1.389 79.1 .428 1.196 31.6 164.9 .6830 1 ,708A 100.8 e601 2 .3  - 2 . 7  204.0 -191  
s-1160 5-3400 ,133 107.2 41.0 4.2 .691 99.7 .e61 1.379 209.9 363.1 1.013 1.74SO' 90.1 1.118 -3 .8  -14.8 43.1 - 1 5 0  
11.03 6.96 4 . 1 1  4.06 1.46 2.81 11.05 e r l i l  10.4 81.0 11.8 .S65 3.213 9.1 189.1 - .3 '107.60 1.274 
5- 850 5-1004.1 .ill 13.7 !8.7 2.3 .e66 94.3 .e71 ,782 191 . r  449.8 .170 -9940 101.1 1.219 -3 .0  - 1 0 . 7  262.9 a332 
5-1004.1 5-1160 r332 297.7 -0.8 -2.1 1.388 79.1 .430 1.194 36.9 161.1 . I 8 0 0  1.707A 100.7 .603 2 .3  -2.8 204.4 ~ 1 9 2  
5-1180 5-1410 .141  114.1 54.8 6.4 ,688 99.2 ,261 1.371 L07.9 371.1 1.008 8.7350 9 2 . 1  1.117 -5.9 -20.2 4 3 r l  * 1 ? 7  
i i . s r  7.30 4.32 4.07 7.46 t . 0 8  12.27 u i / i  10.1 71.3 34.4 .s4s 3 .381  10.7  i8s.e -3 .1  io6.00 1.301 
5- 080 1-1010.4 ,265 11.0 
1-1010.4 I-1180 ~ ,393 297.6 
8-8180 1-1440 ,132 114.1 
14 .1  2 . i  -880 103.1 1 ,320 ,806 212.0 410.0 e148 1.0640 
-6.1 -1.9 1.384 11.1 A 4 9  1.174 48.8 166.7 ,6470 1.701A 
-16.8 -1.0 ,a73 91.9 .27t 1.338 109.3 391.1 .973 1.6990 
5.13 4 . 1 1  ?.$e t . 6 0  i3 .06 W l / t  13.6 11.1 t 5 . 3  ,388 
13.1 La0 .OS0 106.3 ,541 .120 t l T . 6  410.L . I 3 0  1.1080 
- 5 . r  -1.0 1.382 11.1 ,411 $.la3 14.0 167.6 ,6200 1.6981 
-2.9 -3 8 868 95 6 E77 1 3 2 2  193 0 397 0 95s 1.688D a.si 4 . h  i .03  2 . h  16.62 titit 9s:a 3 L 2  i i . r  .313 
101.8 1.236 
100.4 .SOL 
96.6 1 .115  
4.111 11.9 
109.1 8.248 
1oo.t *eo¶  
11.9 9.114 
1.314 l l . 3  
-4 .0  - i Z . l  2 7 t . 6  -393  
1.9 -3.0 LOO.0 ,106 
7.9 48.S ?.L .e33 
l e 3 . 1  -1C.6 09.80 1 . 3 8 8  
- 4 , t  -11.7 211.1 , 4 1 1  
1 . 7  -2 .1  198.* -199 
4.5 31.3 23 .1  ,216 
ie5.t - S I . @  91.20 1.434 
334 
OTOCOVCR TIWE = 0 OAY3 
-___._ __- - -. 
LAUNeH SWNGBY EPEE01 R A 1  OECLl I 1 V 1 
3UNGBY ARRIVE 6PEEO3 R A 3  OECL3 1 3 V 3 
OEPART RETURN 6PEEO5 R A 5  OECLS 1 5 V 5 
1999 OUTBOUNO SWINGBY MlS3ION DURATION 5 560 O A Y S  
WAR8 ARRIVAL O A T €  = 2451190 







8 9 . 2  
3.412 
- . _-_ 
PSI 1 ECCEN SWA- 
PSI 3 ECCEN SHA 
PSI 5 ECCEN SWA 













KAPPA - A  
V  2 I 2 OECLZ RAP SPEED2 
V 4 1 4 DECL4 R A 4  SPEED4 
V 6 I 6 OECL6 RA6 8PEEC6 
I N C  _RAP OECLP ETA PERIC 
1.213 -2 .2  - 7 . 6  263 .1  ,337 
1.122 -2 .5  - 4 . 4  43.7 . 1 4 4  
9 .4  190.7 3 .1  106.30 1.280 
_. 
. S M  2.4 - . I  201.6 . i r 7  
PROP AERO OVL O V A  EVA . ----- - ----__--_-______-- .- - 
5- 830 5-1004.9 .165 32.4 2 5 . 6  2.3 ,861 87.3 ,275 .774 
5-1004.0 5-1190 .337 297.5 -9.4 -2.3 1.385 78.8 .426 1.180 
5-1130 5-1390 e146 103.9 36.7 2.8 ,700 102.0 .276 1.402 
11.04 7.30 4.23 3.74 7.13 3.07 11.88 2/1/ l  
5- 840 5-1003.8 .159 20.8 22.3 2.3 .e63 91.0 .267 .777 182.8 450.7 .569 .9850 105.0 1.216 -2 .6  - 9 . 3  262.2 -327  
5-1003.8 5-1190 .321 297.6 -10.0 -2.4 1.385 79.4 .424 1.182 36.5 169.5 ,6820 1.683A 97.5 ~ 5 9 8  2.5 - . 6  2 0 2 . 2  -116  
5-1lSO 5-1400 .144 106.4 40.7 3.6 ,698 101.5 .274 1 .396  215.3 364.6 1.013 1.7780 91.0 1.122 -3.2 -10.6 39.9 - 1 5 0  * 





34.1 . 5 3 1  
!+ 810 5-1004.8 -172 14 .5  18.9 2.3 .E66 94 .1  .e71 
5-1004.5 5-1190 ,333 297.5 -9 .7  -2.4 1.385 99.0 .425 
5-1190 5-1410 ,145 111.3 47.4 5 . 1  .694 101.0 .273 
11.10 7.37 4 .31  3.73 7.13 3.06 12.15 
5- 860 5-1006.0 -195 12.8 16.4 2.3 .e68 97 .1  ,282 
5-1190 5-1420 -166  124.5 60.7 8 . 9  .690 100.3 .273 
11.87 8-12 4 . 6 2  3.75 7.13 3.49 i 2 . 8 3  
5- 880 5-1010.0 -263  1 7 . 5  14.8 2.1 .E79 103.0 .320 .804 211.6 450.2 .547 1.0620 107.8 1.235 - 4 . 0  -12.0 2 7 3 . 2  ,393 
5-1010.0 5-1190 -393  297.8 - 7 . 0  -2.1 1.381 15.4 .444 1.162 49 .2  1 7 1 . 1  .6460 1.679A 9 7 . 0  .586 1.8 -1.1 197.9 e 1 8 2  
1-1190 5-1440 . I 7 2  113.4 -25.2 -10.7 .678 9 8 . 8  .277 1.345 203.9 392.1 .972 1.7180 96 .8  1.117 11 .7  56.4 352.9 -284 
13.17 9.82 5.70 -3.84 7.24 3.63 13.94 2/1/2 61.6 58 .6  24.7 .369 4.667 15.1 193.6 -11.4 --.SO 1.427 
I- 890 5-1013.7 - 3 0 5  22.4 15.2 1.9 .OB8 106.1 .346 .e19 217.2 450.4 , 5 3 1  1.1020 109.1 1.244 - 4 . 2  -11.8 277.7 -424 
5-1013-? 5-1190 ,424 298.5 - 6 . 2  -2.0 1.379 73.6 ,455 1.152 54.6 171.8 .6280 1.6776 96.7 ,579 1 . 7  -1.1 1 9 5 . 9  - 1 8 5  
5-1190 5-1450 .116 121.0 - 5 . 1  -4 .3  ,672 97.5 .e81 1.329 200.1 397.9 .956 1.7020 9 8 . 0  1.116 5 . 4  38.5 21 .2  - 2 2 1  
12.89 8.97 6 . 4 6  3.92 7.32 2.50 12.96 2 / 1 / 2  63.4 40.0 21.3 .334 5 .420  17.5 195.7 -14 .8  97.10 1 . 4 ? 5  
5-1006.0 s-iiso .34r 297.4 -8.0 -2.3 1.384 78.1 .429 
.781 191.3 450 .0  .569 .9930 105.2 1.219 -3 .0  -10.6 263.4 . 3 3 3  
1.181 37.7 169.6 .6790 1.683A 97.5 .597 2 .4  - . 7  201.8 a177 
1.386 213.2 372.0 1.007 1.7650 92.6 1.121 -4 .6  - 1 8 . 7  39.0 ~ 1 6 7  
2/1/1 58.3 68.3 33.6 .543 3.462 10.7 190.2 - 1 . 6  106.60 1.338 
.TO7 198.8 449.9 .565 1.0080 105.7 1.222 -3.4 -11 .5  2 6 5 . 9  -347  
1.177 40.5 169.9 .6720 1.682A 97 .4  .595 2.3 - .8  200.9 e 1 7 8  
1.374 210.5 378.9 .998 1.7490 9 4 . 0  1.120 -8.2 - 3 3 . 7  43.2 - 2 1 7  
, 2 /1 /1  59.0 64.9 31.1 .SO0 3 . 7 3 I  11.6 190.8 -4 .8  104.60 1.366 
_. . MAR8 ARRIVAL DATE :: 2451200 121 JAN 1999) 
5- 820 5-1012.6 ,236 52.2 26.0 1.9 .E55 79.6 .331 .767 157.4 419.6 ,513 1 .021 109.1 1,210 -2.0 - 5 . 5  271.8 -407  
I-1012.8 5-1200 ,407 298.5 - 7 . 1  -2 .2 1.379 74 .6  ,446 1 .151  52.0 175.4 .6370 1.664A 93.7 a 5 8 0  1.9 .8 193.9 -174 
5-1200 5-1380 a166 103.1 32.3 2.1 .712 104.3 .292 1.430 223.4 349.2 l.Ol2A 1.8470 8 7 . 6  1.127 -1.9 2 . 2  45 .8  - 1 5 2  
12.39 8 .73  5.24 3.66 7.06 3.49 11.97 2 / l l l  70.A 106.7 26.6 .364 4 .341 7 .4  195.5 3 .5  9 8 - 9 0  1.215 
5- 830 5-1005.0 .167 34.0 25 .8  2.2 .860 87.0 .e78 ,773 172.0 452.9 . 5 5 8  .987 105.7 1.213 -2.2 -7 .6  264.0 -139 
5-1005.8 5-1200 a 3 3 9  297.7 -10.2 -2.5 1.383 78.5 .424 1 .171  39.4 173.9 .6750 1.666A 94 .4  ,593 2.5 1.5 198.1 ,167 
I - I 2 0 0  5-1390 -162  104.2 34.4 2.6 . * l o  103.9 ,288 1.426 222.6 357.9 1 .015A 1.8370 89.5 1.127 -2.2 - 2 . 5  4 0 . 6  -147  
1 3 . 1 7  7.66 4 .25  3 . S ;  6 . 9 1  3.41 11.92 2/1/1 66.5 91.0 33.4 .522 3.483 10.3 191.5 4.5 105.90 1.296 
,268 .777 182.3 451.0 .568 ,9850 
.420 1.174 37.2 173.7 .6800 1.667A 
.285 1.417 220.9 365.8 1.013 1.8210 
11.97 2/1/1 66.0 76.9 34 .4  -557  
5- 840 5-1004.8 .159 22.0 22.6 2.3 .e63 
5-1004.3 5-1200 .328 2 9 7 . 8  -11.0 -2 .6  1.383 
5-1200 1-1400 ,158 106.4 37 .3  3.2 . IO7 







9 1 . 3  
3.383 
i . 2 1 5  -2 .6  - 9 . 3  2 6 2 . 8  ~ 3 2 8  
a595 2 .6  1 .8 199 .3  -166  
1.126 -2 .7  -7 .3  36.8 .I52 
11.0 190.8 2.8 107.30 1 .328  
5- 650 5-1004.S .171 15 .4  
5-1004.0 5-1200 -333 297.7 
5-1200 5-1410 - 1 5 5  110.3 
11.07 7.57 
5- 860 5-1006.5 .194 13.5 
5-1006.5 3-1200 .347 297.6 
5-1200 5-1420 .160 117.8 
11.50 7.98 
19.0 2.3 .E65 
-10.6 -2.6 1.383 
42.0 4 .3  .703 
4.30 3.50 6.90 
16.5 2.2 .e68 
- 9 . 7  -2 .5  1.382 
50 .8  6.5 .697 









,272 ,780 190.8 450.3 
.422 1.172 38.2 173.8 
.284 1.405 218.6 373.0 
12.13 2/1/1 66.2 65.8 
.282 .786 198.3 450.1 
.426 1.168 41.0 174.1 
.e83 1.390 215.7 379.7 




33.1  -541 
.564 1.0070 
-6710 1.666A 
-997  1.7820 
30 .6  .SO0 
105.2 





94 .3  
3.784 
1,218 -3.0 -10.6 284.0 ,333 
,594 2 . 5  1 .6  199.0 -166  
1,125 -3.7 -13.0 35.6 .165 
11.0 190.9 . I  106.50 1.360 
1.222 -3.4 -11.4 266.5 .347 
-591  2.4 1.4 198.0 ,167 
1.124 - 5 . 7  -22.6 38.0 .194 
11.4 191.1 -3.2 104.60 1.391 
5- 890 5-1014.1 .SO&? 22 .8  1 5 . 2  1.8 .e87 105.9 .345 . E l 7  216.6 450.7 .535 1.0990 109.1 1.243 -.4.1 -11.5 278.3 .424 
5-1014.1 5-1200 ~ 4 2 4  299.0 - 6 . 6  -2.1 1.377 73.6 .452 1 . 1 4 1  54.8 175.7 .6270 1.663A 93.6 ,577 1.8 .7  192.8 . I 7 6  
5-1200 1-1450 a133 119.3 -8.9 -5.6 .677 99.2 .286 1.337 204.7 398.2 .954 1.7210 98 .2  1.118 6 .8  4 3 . 1  17.2 .241 
12.96 9.24 6 . 4 1  3.72 7.12 2.83 13.21 2/1/2 71.4 4 3 . 0  21.0 .335 5 . 4 8 0  16.4 196.5 -13.5 9 7 . 2 0  1 .501  
- MAR 
2 .2  .a59 
-2.8 1.381 
2.4 -723  





2 . 2  -864 
-2.8 1.382 
3 .7  .713 
3 .35  6.76 
2 .2  .867 
-2.7 1.381 
5 . 1  ,707 
3.38 6.79 
2 .1  ,871 
-2 .6  1 .380  
9 . 0  $699 
5.43 6.83 
IS A l i R l  IVAL DATE = 2451210 I31 . 
-280 .772 171.2 453.4 
.422 1.164 40.3 177.9 
.303 1.457 228.6 359.5 
11.9a 2/1/1 74.7 88.4 
,269 . I 1 6  181.7 451.3 
.418 1.168 37 .6  l l 7 . 6  
,300 1 . 4 4 5  226.6 367.1 
12.03 2/l/l 74.0 74.6 


























9 1 . 7  
91.6 
1 .413  
105.3 






1 .811  
106 .6  






























2 . 6  








-3 .0  
191.8 
-3.3 
2 .5  
- 4 . 3  
192.4 
- 3 . 7  
2.3 






2 6 3 . 6  
196.3 











193 .6  
4 0 . 3  
102 .30  
279.0 
189.7 
8 . 7  
97.30 
5- 630 5-1008.5 ,170 35.8 2 5 . 9  
5-lOO6.l 5-1210 .343 298.1 -10.9 
5-1210 5-1390 .181 105.0 32.S 
11.47 8.10 4.28 
5- 840 5-1004.9 .159 23.3 22.8 
5-1004.0 5-1210 .330 298.2 -12.0 
1-1210 5 -1400  .175 107.0 3 4 . 7  
11.19 7.85 4 . 1 5  
5- 850 9-1009.4 ,170 18.4 19.2  
5-1005.4 5 - % 2 l O  .334 298.1 - 1 1 . 6  
I -1210 1-1410 .170 110.3 38.0 
11.22 1 .87  4 . 2 9  
5- 880 5-1007.0 .193 1 4 . 2  16 .7  
S-1007.0 5-1210 . a 4 7  296.2 -10.6 
I-LLIO 5-1420 -187  115.8 43.7 
11.50 8.11 4.59 
5- 8 7 0  5-1009.1 . 2 2 3  1 9 . 3  15,s 
1-1009.1 5-1210 -367 298.4 -9 .4  
1 1 - 3 5  8 . 9 2  5 .03  
S- 890 1-1014.7 .2SS 23.3 15.2 
5-lOI4-7 5-1210 ~ 4 2 3  299.8 - 7 . 1  
S - l L I O  S - 1 4 5 0  .;68 118.1 -16.0 
13.38 9.78 6.36 
1-1110 ~ - 1 4 3 0  1 2 8 . 3  56 .3  
-7.5 
3.7 
- . s  
6 .0  
-9 .2  
4.2 
- 4 . 7  
4 . 7  
-10.5 
4.0 


















,272 .780 190.2 4 5 0 . 5  
,420 1.167 38.5 177.7 
-296  1.128 224.1 374.1 






. 5 B l  
1.128 
1 1 . 5  
,282  ,785 197.7 4 5 0 . 4  
.424 1.163 41.2 176.0 
.e94 1.410 221.0 380.7 
1 2 . 4 1  Z / l / l  75.0 56.0 
.298 -792  204.5 4 5 0 . 5  
.431 l . l S 8  45.0 178.3 
$293 1.390 217.4 386.7 
13.11 2 / l / l  76.1 16.0 
-11.4 
3 . 6  
&14.8 






. s a 7  
1,126 
12 .0  
-11 .6  
3 .1  
-28.9 
- 5 . 0  
-11.4 
2 . 5  
50.3 




1 . 4 3 1  
,423 
.171 
. 2  7 5  
1 .514 
1.8 .685 105.7 .344 . e l 5  216.1 451 .0  , 5 1 4  1.0950 109.1 1.242 - 4 . 1  
-2 .3 1.376 73.7 ,451  1.141 54.9 179.3 .6270 1.656A 9 0 . 6  ,576 1 .8  
-6.3 -683  101.0 ,294 1.348 209.4 398.5 .953 1.7440 98.5 1.121 9.5 
3.60 1.00 3.42 13.77 2/1/2 79.2 48.7 21.0 .337 5.499 15.5 197.5 
MARS ARR 
2.1 ,858 86.2 
-3.0 1.380 78.1 
2 .2  .738 107.9 
3.31 6.72 4.32 
2.2 .861 90.4 
-3.2 1.381 79.1 
2.7 .733 107.5 
3.28 6.69 4.11 
-- IVAL DATE : 2451220 I10 FEQ 1999) - 
.283 .771 170.2 4 5 4 . 0  . 5 S 3  -989 
.422 1.161 4 1 . 1  181.6 .6700 1.651 
.323 1.499 234.7 361.1 1.015 1.9020 
12.07 2/1/1 82.8 85.6 32.4 -499  
.e71 .775 181.0 451.6 a565 ~ 9 8 5 0  
.417 1.165 37.9 181.3 .6790 1.651 
I .S i7  1.481 232.5 368.5 1.011 1.9510 
12.12 2/1/1 82.0 72.3 34.0 ~ 5 4 7  
- 
106.1 1.21?. - 2 . 2  
88.9 ,592 2.7 
3.585 12 .5  193.8 
105.2 1.215 -2 .6  
8 9 . 1  .S95 3.0 
92 .1  1.140 -2.0 
3.423 13.5 192.9 
90.3 1 . 1 4 2  - 1 . r  
I- 930 5-1007.4 ,173 38.0 26 .0  
1-1007.4 5-1220 -347 296.9 -11.1 
S-1220 (1-1390 .LO2 106.2 31.0 
11.95 8.64 4.32 
-7.5 
5 .8  
.3  
7.5 
-9 .2  
6.5 
- 2 . 6  
6 .7  
-10.4 
6.3 
- 5 . 4  
4 .0  
266.3 
192.2 












31 . I  
105  .oo 




5- 840 5-1005.8 . l S 9  24.8 23.0 
S-1005.8 5-1220 a332 298.9 -13 .1  
5-12LO 6-1400 .195 108.1 32.6 
11.58 8.30 4.16 
5- 010 5-1006.0 .169 17.5 19.5 
S-1008.0 5-1220 ,335 298.9 -12.8 
5-ILL0 5-1410 . l a 7  111.0 34.9 





. 3 3 5  
.156 
* 1 9 4  
1 .362  
2.2 .E63 93.6 .273 .?79 189.6 450.8 .566 .9910 105.3 1.217 -3.0 
-3.1 1.381 70.9 .418 t .164 38.6 181.4 ,6770 1.651 89.0 .594 2 . 0  
3 . 3  . I 2 6  106.6 .312 1.459 229.7 37S.3 1.003 1.9110 9 3 . 6  1.137 - 2 . 5  
3.29 0.69 3.97 12 -24  Wl/l  82.1 61.4 32.8 . I 3 6  3 .542  12.8 192.0 
e.1 .866 96.5 ,283 .784 197.1 450.7 .562 1.0050 105.8 1.221 -3.3 
-3.0 1.380 7 8 . 1  .423 1.161 41.3 181.6 .6700 1.651 88.8 .592 2 .7  
4.3 ,718 105.8 .308 1.436 226.4 381.6 ,993 1.8790 95.0 1,134 -3.4 
3.32 4.72 3.83 12.43 2/1/1 82.8 53.3 50.4 -497 3.815 11.9 193.5 
5- 060 4-1007.1 .I91 15.2 16.9 
0-1001.1 5-1220 - 5 4 8  298.9 -11.6 
I - W L O  8-1420 -181 115.2 38.6 









1- 870 1-1009.7 .221 16.1 15.4 2.0 .E69 99.4 .298 . I S 0  203.9 450.8 , 5 5 5  1.0260 106.7 1.228 -3 .6  -11.7 271.2 *367  
(1-1OO*.T 5-1220 -367  299.2 -10.2 -2.8 1.379 90.0 .429 1.155 4 5 . 1  181.9 .6590 1.611 88.8 .589 2.4 5 . 1  190.7 ,160 
8-1LLO 1-1430 *le1 122.7 4 6  3 Q 4 710  104 9 305 1.4ll P22.6 387.5 ,081 1.8420 9 8 . 3  1.131 -5.4 -17 .1  35.6 *218 
IC.;* 8 . 6 3  5 . b  3 . i 7  6.77 3.63 16.81 W $ / l  83.9 49.8 27.5 .447 4.212 1 1 . 7  194.6 - 3 . 1  102.60 1.435 ___ MAR3 ARRIVAL DATE S L45121O (e0  fEB 1999) 
5- 030 3-1008.8 ~ 1 7 1  40.7 28 .1  2.0 . O S 7  8 5 . 6  .PET .770 169.0 454.7 -549 -991 106.3 1.212 -2.L -7.4 267.8 * 3 5 2  
S-100.-8 6-1230 -352  299.9 -12.3 -3.2 1.580 77.8 .424 1.159 42.0 181.0 ,6680 1.849 86.3 e594 2.8 7.5 189.3 , 1 5 8  
8-1180 8-1?)90 -127  107.7 29.7 2.1 .757 110.0 ,347 1.554 240.9 362.9 1.013 2.0930 9 0 . 7  1.153 - 1 . 5  1.3 30.5 ~ 1 9 1  
18.01 9.28 4.37 3.3L 6.13 4 .91  12.1S W l / l  90.5 82.6 32.0 -484 3.030 13 .8  195.4 0 . 8  104.SO 1.274 
335 
8TOPOVER T I Y E  I 0 D A Y S  1999 OUTBOUND SUI NGBY n I a 5 I E N  D U R A T I O N  560 D A Y S  
MARS A R R I V A L  DATE 2 4 5 1 2 3 0  
20 F E 8  1999 -__. _. ---. 
LAUNCH OUNCBY 8 P E E O l  R A i  -0ECLl -  
3WNGBY A R R I V E  8PEEOS R A 3  OECLS 
O E P A R l  RETURN SPEEDS R A 5  DECL5 
PROP AERO OWL 
-. .-_ 
1 1  
I 3  
I 5  
OVA 
2.1  
- 3 . 5  
2.1 
3.28 
T H E 1 1  THE12 
T H E 1 3  THE14 
THE15 T H E 1 6  
5 U N  A SUN-R 
180.2 412.0 
38 .0  184.6 
238.4 370.0 
89 .5  69 .9  
- _ -  
P E R I H  
P E R I H  










- A  





P S I  2 
P S I  4 
P S 1  6 
101.3  
8 6 . 6  
92.5 
3.415 
- E . .  
V 2 I 2 OECL2 RAE 8PEECO 
V 4 I 4 OECL4 R A 4  OPEEC4 
V 8 1 6 O E C L 6  R A 6  3 P E E C 6  
I N C  - R A P  OECLP ETA C E R I C  -. - - . - - . -- ___-- -- -- _- 
S- 840 5-1006.8 .180 26.4  23.3 
5-1006.3 1-1230 ,334 299.8 -14.4 
5-1230 5-1400 ,218 109.6 10.9 
12.13  6 . 8 5  4 . 1 6  
5- 650  5-1008.6 .169 18 .8  1 9 . 7  
5-1006.6 5-1230 .a36 299.8 -14 .1  
5-1210 5-1410 .e08 112.2  32 .5  
12.01 8 . 7 3  4 .27  
5- 860 5-1000.1 .190 16.2 1 7 . 1  
5-1008.1 5-1230 .346 299.9 -12 .7  
I-1230 5-1420 .199 115.8 34.9  
12.09 8 . 7 8  4 . 1 5  
90.1 .e72 ,774 
79.1 -417 1.164 
109 .4  .339 1.529 
4 .69  12.24 2/1/1 
i . z i 4  -2.6 -9.1 261.4  .a14 
*596  3 . 2  8.6 190.9 - 1 5 6  
1.149 - 1 . 7  - . 9  27 .7  , 1 7 5  
15.2 194.4  8 .9  107.60 1 .305  
2.1 . e62  93 .3  .273 .778 189.0 451.1 .565 .9910 105.4  1.217 - 3 . 0  - 1 0 . 4  266 .2  .336 
-3 .5  1.381 78 .9  .418 1.163 38.6  184 .6  .6770 1.649 88 .6  ,597 3 . 1  8 . 5  1 9 0 . 7  . 1 5 0  
2.9 -742  108.6 .332 1.500 231.4 376.6 1.002 1.9980 94 .1  1.141 -2.1 -2.6 27.0  .le4 
3-88  6.69  4 . 4 6  12.36 2/1/1 8 9 . 6  59 .4  33 .0  .533 3 . 5 2 1  1 4 . 3  194.4 6 . 4  107.20 1.345 
2.1 .861 9 6 . 3  .283 .783 196.5 451 .0  ,161 1.0040 105.9 1.220 - 3 . 3  -11.2 268.7 . a48  
- 3 . 3  1.380 78 .1  .422 1.160 4 1 . 2  185 .0  .6700 1.649 8 6 . 4  . 5 9 5  2.9 7 . 1  189 .7  , 1 5 7  
3.7  .732 107.8 .326 1 .470  231.8 382.7 ,991 1.9480 9 5 . 1  1.141 - 2 . 7  - 5 . 1  2 8 . 5  .198 
3.31 6 . 7 2  4 .24  12 .53  2/1/1 9 0 . 3  51 .3  30 .5  .496 3 .798  12.1  194.9 2.8 105.40 1.388 
2.0  .868 99.2 ,298 .789 203.2 451.1  .554 1.0240 106.7 1.225 - 3 . 6  -11.6 272.1 e 3 0 1  
- 3 . 0  1.319 76.9 .429 1.155 4 4 . 9  185.2 .66OO 1.650 8 6 . 1  .592 2 . 6  6 . 8  188.2 . le0 
1.0 .722 106.8 -320 1.439 227.9 388.4 ,918 1.9000 96.8 1 .137  - 3 . 9  - 9 . 4  32 .3  .e14 
3.37 6 .77  4 . 0 8  12.78 2/1/1 91.2 4 5 . 9  27 .6  .447 4 . 1 9 3  1 1 . 1  195.9 - 1 . 1  102.90 1.42G 
1 .8  ,873 102.1 .318 .798 209.2 4 1 1 . 3  .144 1.0510 107.7 1.231 - 3 . 6  -11 .6  276.1 ,391 
-2 .8 1.378 7 5 . 5  .438 1.148 4 9 . 1  185 .1  ,6460 1.651 8 1 . 7  ,588 2.3 6.0 186 .1  . le4 
8.9 ,712 105.8 .316 1.409 223.6  393.8 .964 1.8140 9 7 . 9  1 .132  - 7 . 7  -22.5 39.6 .e50 
3.45 6 .85  4 . 3 1  13.45 2/1/1 92.5 47 .8  24 .1  .393 4 .722  11 .9  1 9 7 . 6  - 4 . 9  100.30 1 . 4 6 2  
1- 870 5-1010.3 .218 1 7 . 0  11 .1  
5-1010.3 5-1250 .367 300.2 - 1 1 . 1  
5-1230 6-1430 -192 121.2 39.8 
12 .41  9 .04  ' 4 . 9 6  
S- 880 5-1012.9 -253  20.0 1 5 . 0  
5-1012.9 5-1230 ,391 300.9  - 9 . 5  
5-1230 5-1440 ,202 133.1 51 .1  
13 .26  9 . 6 3  1 . 5 3  
- WARS ARRIVAL DATE = 2451240 ( 2 UAR 1999) .. 
B- 830 5-1010.1 ,182 4 3 . 8  2 6 . 2  
5-1010.). 5-1240 .!I19 301.3 -12.6 
6-1240 5-1390 .256 109 .4  28 .6  
13 .46  10.07 4 . 4 4  
J- 840 5-1007.0 -160 28.2 23 .5  
6-1007.0 5-1240 ,336 300 .9  -15 .9  
5-1240 5-1400 .e44 111.3 29 .4  




1 .9  .E56 85.0 ,293 .768 167 .6  455 .6  .543 .993 106 .7  1.211 -2.3 -7.3 2 6 9 . 7 .  .359 
- 3 . 4  1.380 77 .5  .426 1.158 4 3 . 2  188.3 .6610 1.651 83.9 .598 2.9 8 . 7  186.9 .161 
2.0 .780 112.2 .378 1 .630  247.1 364.7 1.014 e .2460 9 1 . 3  1.165 - 1 . 4  2.0 27 .2  .184 
3 .39  6.8a 5 . 6 2  12.37 2/1/1 9 7 . 6  79.8 3 1 . 1  .461 3.685 14.5 197 .2  10.0 104.40 1 . 2 5 0  
2.1 .859 89.8 ,274 .TI3 179.4 452 .4  . I 6 2  .981 101.1 i . 2 1 4  -2.6 -9.0 266.4 -330  
-3 .9  1.381 79 .0  .417 1 .164  36.0 168.1 .6780 1.610 8 4 . 3  .602 3 . 1  1 0 . 5  188.9 , 158  
2 . 3  . 7 7 l  111 .5  .367 1 .593  244.4 371.5 1.008 2.1770 9 3 . 1  1 .160  - 1 . 5  . 4  2 4 . 9  -188 
3.33  6 . 7 3  1 .34  12 .42  2/1/1 9 6 . 5  6 7 . 6  34 .3  a533 3 .388  17 .4  196 .1  1 1 . 4  108.00 1.274 
1 . 4  .564 
8 .1  .6770 
7 . 6  .999 
7 . 6  3 3 . 3  
5- 610'  
5- 100 7 .  L 
5-1240 
.168 20.1 20.0 
.337 300.9 -15 .6  
. e 3 2  113.8 30 .5  
12 .63  9.30 4 . 2 6  
2.1 .e61 
-3.8 1.381 
2 . 7  . I 6 0  
3 . 3 3  6 .74  
2.0 .e64 
- 3 . 6  1.381 
3.2 .749 
3.38 6 . 7 6  
- 3 . 3  1.380 
4 . 1  ,737 
3.42 6.82 
1.9 . e61  
9 3 . 1  .274 . I 7 7  188.3 4 
79.0 -418 1.164 38 .3  1 
110.7 .357 1 .553  e41 .1  1 
5.04  12 .53  2/1/1 96.5  
9 6 . 0  -283  .781 195.8 4 
78.2 .422 1.160 4 1 . 0  1 
109.8 .347 1.114 237.4 3 





.9900 101.4 1,216 -2 .9 -10.3 267.1 
1 .650  8 4 . 3  .602  3 . 4  1 0 . 4  188.8 
2.1070 9 4 . 7  1 .115  - 1 . 7  - . 8  24.7 
1.0020 105.9 1.220 -3.3 -11.1 269.6 
1.610 84 .1  ,600 3.1 9 . 4  187 .7  
2.0390 9 6 . 0  1.150 -2 .2  -2.0 28.3 
.529 3.485 1 6 . 4  196.0 9 .1  107.80 
.494 3.760 14.1 196 .5  5 . 3  105.90 
.337 


























.188 5 7 . 3  1 7 . 3  
.349 301 .1  - 1 4 . 0  
-220 117.0 32.1 
12.63 9 . 2 7  4 . 5 2  
,216 17.9 1 5 . 7  . .367 501.4  -12.1 
.LO9 121.4  34 .9  
12.63 9 . 4 1  4 . 9 3  
1.3 .560 
8.2 .671D 
3 .7  .988 
9 . 6  30.8 
1 . 4  - 5 5 3  
18.4 .6600 
19.2 .975 
3 . 6  27.9 
4 
98.9 .e98 -787 202 .4  4 
77 .0  .429 1.116 44 .7  1 
108.6 .339 1.475 233 .2  3 
4 . 4 8  12.88 2/1/1 98.0  
1.0220 106.7  1.224 - 3 . 6  - 1 1 . 5  273.0 
1.851 83.8 .  .597 2 . 7  8 . 3  160.3 
1.9750 9 7 . 3  1 .144  - 3 . 0  - 4 . 1  29.8 




.E50 20.8 1 5 . 1  
.391 302.2 -10.2 
-204 126.4 4 1 . 2  
13 .33  9 .63  5 .47  
1 . 7  -872 101.8 .317 .796 208.5 451 .7  .544 1.0480 107.7 1 .230  -3.6 - 1 1 . 5  277.0  .391 
-3.0 1.378 7S.6 e438 1.149 4 9 . 2  188.6 -6460 1.652 6 3 . 4  -593 2 . 4  7.2 184.6  -166  
6.1 .726 107.7 ,332 1.436 228.8 394.1 ,961 1.9160 9 8 . 4  1 .139  - 4 . 9  -10.6 3 5 . 5  .e41 






RS ARRIVAL DATE 3 e451250 
92.0 .e75 ,776 167.6 4 
79.1 .416 1.165 37.9 1 
l l e . 6  -387 1.626 246.9  3 
5.74 12.76 2/1/1 102.7 
95 .6  .e64 .TOO 195.0  4 
76.3 .422 1.162 40.6  I 
111.8 .374 1 .57L 242.9 1 
5.37 lL.89 t / l / t  103.3 
2 WAR 1909) 
.6 .563 .9890 105.5 1 .2 i8  -2.9 -10.2 Z67.9 .338 
.2 .6760 1 .653  62.2 -608 3.6 1L.t  167 .6  . l o 3  
1.0 .997 L.2510 9 S . S  1.167 -1.5 .a 22.5 . e l2  
i.0 34.0  .526 3.417 19.2 198.0 l t . 2  100.10 1.271 
.6 . 5 5 9  1.0010 105.0 1.219 - 3 . 3  -11.0 t7d.1  ,349 
a 3  -67eO 1.653 82,O -606 3 . 4  10.9 166.5 . l o 4  
1.7 .e65 L.1600 96.6 1.160 -1.6 .I 24 .4  .221 
I.L 81.4 ,493 8.701 1 0 . 1  in8.s 0.1 io1.50 1.330 
5- 850 1-1007.8 .167 21 .4  
5- iOO7.8  5-1250 .338 302.2 
1 - 1 2 S O  5-1410 .e60 115.6 
13.41 9.99 
I- 860 5-WO9.4 .166 18.5 
5-100S.4 5-1210 ,349 302.4 
8-1250 J-14tO .246 116.6 
lS.32 0 . 0 7  
20.2 
-17 .6  
26.9 
4 .e5 
1 7 . 5  
- 1 5 . 5  
29.9 
4 . 3 0  
2.0  .e 
- 4 . 3  1 . 3  
L . 5  . 7  
3 .43  8. 
1 .9  .a 
- 4 . 0  1 . 3  
L.9 . I  
3 .41  6. 
1.8 ,665. 96.6 ,198 ,788 801.7 451.6 . S 5 t  l.OLO0 106.1 1.Zt3 -3.6 -11 .4  t 7 3 . 9  ,887 
-3.6 1.160 77.1 ,429 1.156 4 4 . 3  191.4 .8610 1.851 61.7 .603 L.9 n . 4  181.0 ,167  
8.9 ,115 110.e ,362 1.ltL L38.6 390.1 .97S C.0730 t 7 . 9  1.153 -1 .3  -,4 E 7 , O  ,C3L 
1 - 9 1  e . 9 ~  U.OL ia.01 m i l  104.1 4 c . 0  e6.a .440 4 .096  i 8 . t  m 9 . i  8.a ios.90 i . m e  
336 
STOPOVER T I M E  L: 0 D A Y 8  1999 OUTBOUNO SWINGBY MISSICN OURAlION 600 C A Y S  
MARS ARRIVAL DATE i 2451110 
22 NOV 1998 
~AUNCH-8WNGB;--'SPEEDl Rll OECLl I 1 V 1 P S I  -1-ECCEM $MA THETl WET2 PERIH -APHEL PSI 2 V 2 I L DECL2 R A Z  SPEEDP 
SWNGBY A R R I V E  SPEED3 RA3 OECL3 I 3 V 3 PSI 3 ECCEN $MA THE15 THET4 PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  SPEED4 
DEPART RETURN 8PEEOI R A 5  OECLS I 5 V 5 P31 S ECCEN SHA THE15 THE16 PERIH APHEL P S I  6 V 6 1 6 OECL6 RA6 SPEED6 
RAP DECLP ETA CERlC 
-. - _  
- O _ O L R L Y P - E  SUN-A-SUN R*P_PA --:A- - 
MARS ARRIVAL DATE = 2451140 (22 NOV 1998) - 
5-  8 5 0  5-1002.2 ,176 10.3 17.9 2.5 ,869 94.9 .269 . 7 6 5  193.7 446.9 .574 ,9960 105.0 1.221 - 3 . 0  -10 .9  260.4 - 3 3 0  
5-1002.2 5 - 1 1 4 0  .330 303.4 -6.1 -1.4 1.419 80.7 ,479 1.334 29.1 142.9 .694C 1.974A 1 1 5 . 1  .674 2 .0  -8 .3  210.1 ,302 
5-1140 5-1450 ,081 136.9 - . 9  -2.0 .663 89.6 .270 1.309 178.9 398.5 ,956 1.663 91.9 1.111 2 . 9  27.9 26.6 $ 9 0 4  
13.14 6 .32  4.36 6 . 8 3  10.20 1.96 12.64 2 / 1 / 2  25.8 34.1 42.7 .553 2.144 1 1 . 2  191.0 - 6 . 5  110.80 -965 
5- 860 5-1004.0 ,201 9 . 6  1 5 . 7  2 .5 ,872 97.8 .282 .191 201.0 448.9 ,568 1.0130 lOS.6 1.225 -3.1 -11 .6  263.2 -346  
5-1004.0 5-1140 .346 302.5 - 5 . 7  -1 .4 1.419 79.6 .463 1.328 32.5 143.4 .6870 1.970A 115.2 .671 1.9 -6.3 2 0 9 . 1  .303 
5 - 1 1 4 0  5-1460 ,083 148.5 1.2 -1.4 .659 88.3 .281 1.300 175.7 40S.2 .935 1.665 99.4 1.111 2 .4  25.9 32.8 ,225  
13.55 6 - 1 0  4 .71  6.85 10.22 1.99 12.94 2 / 1 / 2  26.2 2 7 . 7  39.3 . S O 3  2 .974 13.0 191.5 - 9 . 0  108.40 -994 
MARS ARRXVAL DATE = 2451150 ( 2 OEC 1998) - - -  -___ - _.________ 
5- 830 5-1002.1 ,160 26 .9  2 5 . 1  2 .4  ,864 88.2 .269 .776 175.2 451.2 -568  .985 105.1 1 ,215  -2 .2  - 7 . 8  259.9 ,328 
5-lOOZ.S 5 - 1 1 5 0  ,328 301.1 -6 .6  -1.6 1.408 8 0 . 2  ,460 1 .279  31.S 149.1 .6910 1.667A 111.3 .648 2 .1  -7.4 209.S -266  
S - 1 1 5 0  5-1430 . i l l  113.6 -16 .7  - 6 . 1  .611 93 .0  .257 1.330 188.8 384.6 .989 1,6720 9 5 . 0  1.111 6.7 41.4 6.9 ,201 
12.46 6.59 4.17 5.88 9.26 2 .42  12.59 2/1/2 31.1 5 6 . 5  40 .8  3 1 9  2.866 7.9 190.4 -1.4 109.80 1.044 
5- 840 5-1001.9 ,159 16 .6  
1-1001.9 3-1110 .323 301.4 
5-1150 5-1440 ,090 122.4 
12.11 6.24 
5- 8 5 0  I-1002.8 
5-1002.8 5-1110 
5-1150 8-1410 
5- 860 I -1004.5 
5-1004.5 S-1150 
¶ - 1 1 S O  5-1460 
;- 870  5-1006.1 
5 - 1 1 5 0  5-1470 
s- ioo6.r  $ - t i s o  
I- 830 5-1003.2 
5-1003.2 5-1160 
5-1160 5-1430 
5- 840 1-1002.5 
I-1002.5 5-1160 
5-1180 1-1440 




~ 3 3 0  301.0 
,064 133 .0  
lL.2'2 6 .34  
.200 10 .4  
,346 300.3 

















1 1 . 5 1  6.39 
21.5 
- 7 . 0  
- 7 . 0  
4.1s 
18.2 
- 6 . 7  
-1.0 
4.34 
l S . 9  
-6 .2  
1 . 7  
4 . 6 9  
14.6 
- 5 . 7  
2 . 2  
5.18 
25 .2  
-7.4 
- 2 4 . 4  
4 .18  
21 .8  
- 1 . 6  
- 6 . 9  
4.15 
18 .4  
-7.4 
-1.2 





2.4 ~ 8 6 8  
-1 .6  1.408 
-2.3 .663 




5.90 9 .28  
91.7 
80.6 
92 .1  
2.09 
9 4 . r  
80.0 





1 .98  
.264 ,780 184.8 449.1 
.459 1.280 30.4 148.9 
,263 1.321 186.0 391.5 
12.49 2 / 1 / 2  31.0 43.7 
.e70 .?e4  193.1 449.2 
,461 1.278 32.0 149 .1  
-270 1.311 182.9 598.1 
12.65 2 / 1 / 2  31.2 34.9 
.282 .190 200.4 449 .1  
.464 1.272 35.2 149.6 
.e80 1.301 179.5 404.6 
12.92 Z / l / 2  31.7 26.3 
.574 .986D 104.8 1.217 -2 .6  
,6950 1.866A 111.3 .649 2 . 1  
,974 1.6660 96.4 1.111 4 .2  
41 .3  ,571 2.834 9.5 190.1 
,572 .9910 101.0 1.220 -3.0 
.6890 1.866A 111.3 .647 2.0 
,956 1.6660 9 1 . 8  1.111 3.2 
39.5 , 5 5 1  2.962 11.1 190.2 
.S67 1.0120 105 .7  1.224 -5.4 
.6820 1.863A 111.4 .641 2.0 
a936 1.665 9 9 . 3  1.111 2 .6  
36.4 . S O 5  3.201 $2.9 190.0 
-9.5 259 .1  
- 7 . 3  C O B . ?  
35 .2  19.2 




- 6 . 0  109.10 
-11.7 263.9 
-7 .4  206.9 
26.6.  52 .9  
-8.7 106.90 
2.4 ,676 100.1 .299 .198 207.1 449.3 .159 1.0560 106.6 1.230 -3 .6  -12.2 267.2 
-1.5 1 .406  77.7 .469 1.264 39.4 110.4 ,6710 1.858A 111.4 .641 1.9 -7.4 208.1 
-1.0 .653 88 .4  .292 1.290 176.0 411.0 ,913 1.667 100.91.111 2.2 25.8 39.2 
1.93 9 .31  2.05 13.27 2/1/2 32.4 23.0 32.7 .A45 3 .141  14.9 191.7 -11.1 104.20 - - MARS ARRIVAL DATE = 2451160 (12  QEC 1998) 
2.4 .863 88.0 ,271 .176 174.5 451.5 .566 .985 105.2 1.214 -2.2 - 7 . 7  260.8 
-1.8 1.399 79.7 .447 1.240 34.0 154.9 .6860 1.793A 107 .7  .628 2.1 -8 .2  208.3 
-8.4 .672 94.6 .260 1.333 193.3 384.8 ,988 1.6820 95.0 1.112 9 .0  54.1 357.2 
5.12 8 . 5 1  2.87 13.04 2/1/2 37.1 60.6 38.2 .5S2 3.054 8.0 100.0 -.I 100.40 
2.4 .e65 91.5 .e65 .119 164.2 450.0 ,512 .9860 104.6 1.217 -2 .6  -9 .4 260.4 
-1.8 1.400 80.1 .44S 1.241 32.7 1 5 4 . 1  .6890 1.194A 107.6 .629 2.2 -6 .1  208.6 
-4 .2  .668 93.7 .265 1.325 190.3 391.4 .974 1.6760 96.4 1.112 5 . 0  38.5 i 7 . l  















. 2 4 5  
I .  134 __ 








2 .4  .E67 94.8 ,270 .783 192.6 449.4 .572 .9950 105.1 1.220 - 3 . 0  -10.8 261.8 
-1.8 1.399 79.6 .447 1.239 34.2 154.9 ,6850 1.793A 1 0 7 . 7  .628 2 .1  -6 .2 208.3 
-2 .5  .663 92.6 .272 1.314 181.0 397.9 .957 1.6700 97.6 1.112 3.5 31.0 25 .9  
S.12 8 .51  2.05 12.68 2 / 1 / 2  37.1 35.8 31.2 .549 3 . 1 3 8  10 .9  189.8 -5.3 108.00 
5- 860 5-1004.9 .199 11.0 16.0 2.4 .671 97.5 .282 .789 200.0 449.3 .567 1.0110 105.7 1.224 -3.4 - 1 1 . 7  264.4 -346  
5-1004.9 1-1160 .346 298.9 - 6 . 8  - 1 . 7  1.398 78.7 .451 1.234 37.2 155.4 .6780 1.790A 107.6 .625 2 .0  -6 .2  207.6 .236 
5-1160 1-1480 , 085  140.9 2 .2  -1 .6  ,658 91.4 ,280 1.302 183.5 404.2 .937 1.6670 9 9 . 2  1.111 2 . 7  27.7 32.8 ,223 





5- 610 5-1007.1 .231 12.6 14.9 2.3 .E75 100.4 ,299 .797 206.7 449.4 e159 1.0350 106.6 1.229 - 3 . 8  -12.1 267.7 .367 
5-100t.l 5-1160 .367 298.5 -6.2 -1 .7 1.397 71.3 .456 1.227 41.3 156 .0  -6670 1.787A 107.7 ,621  1.9 - 6 . 2  206.7 .E38 
3-1160 3-1470 .066 1 5 3 . 3  3 . 0  -1 .0  .653 89.9 .291'1.290 179.8 410.4 e911 1.666 100.7 1.111 2 .3  26.4 39.4 .243 . 12.36 7 . 1 0 '  5 .16  5 . 1 1  8 .56  2.03 13.24 2/1/2 38.5 23.5 30.9 .446 3.749 14.7 191.4 -11.0 103.30 1 .225  
I- 880 5-1009.6 ,268 16.2 14 .7  2 .2  .882 103.4 .321 .e08 212.8 449.6 -549  1.0670 107.6 1.237 - 4 . 1  -12.8 2 7 1 . 6  ,394 
1-1009.1 1-1160 .394 296.4 - 5 . 6  -1 .6 1.395 15.8 .464 1.217 46 .3  156.9 e6520 1 . 1 8 Z A  107.6 .616 1.6 -8.1 205.4 .e39 
1-1160 5-1460 .OB3 161.5 2.1 - . 6  .647 6 8 . 3  .304 1.279 176.0 416.6 -889  1.668 i 0 2 . 3  1.110 2 .1  26 .2  46 .2  .e66 
13.14 1.93 5.19 5.21 8 .59  2.13 13.62 2/1/2 39 .6  18.9 27.2 .387 4.249 16.9 i 9 2 . 6  -14 .1  100.60 1 .257  
MAR8 ARRIVAL DATE : 2451110 (22 DEC 1996) -----____ 
5- 830 5-1005.6 ,163 29.7 25.4 2.3 .662 67 .7  ,212 . 7 1 5  173.9 451.9 e564 .966 105.3 2.214 -2.2 -7 .7  261.5 .332 
5-1003.8 5-1170 .332 298.3 -6 .0  -1.9 1.393 79.3 .431 1.212 35.9 160.3 .6820 1 .7421  104.1 a613 2.2 -4 .8  206.6 .211 
5-1170 9-,1430 ,191  110.5 - 3 3 . 0  -13.5 .675 96.2 ,264 1.341 197.9 385.1 e966 1.6950 9 5 . 2  1.114 1 4 . 1  61 .4  534.9 ,306 
12.77 6 .25  4 . 2 0  4.52 7.91 4.05 14.35 W1/2  43 .6  67.9 36.4 ~ 5 4 5  3 .204 8 . 3  190.0 a6 107.50 1.201 
I- 840 5-1002.9 .159 16.6 22.0 2.4 ,865 
S - 1 0 0 2 . ~  5-1110 ,325 298.5 - 8 . 4  -2 .0  1.393 
9-1170 1-1440 . I 1 2  116.5 -11 .9  -5 .2  ,670 
1 1 - 1 0  6.58 4.15 4 .52  7.91 
9- 850 5-1003.7 .173 13.0 18,s 2.4 -867 
5-1003.7 5 - 1 1 7 0  .331 298.5 - 8 . 1  -1 .9 1.393 
3 - 1 1 7 0  S-1450 ,095 126.0 -1.8 -2.9 .66S 
11.00 6.48 4 . 3 2  4.52 7.92 
91.4 .E66 .776 
79.7 - 4 3 5  1.214 
95.2 .P68 1.330 
2.43 12.75 e / l / 2  
94.4 .E70 .783 
79.3 .437 1.212 
94.2 .214 1.311 





35 .1  160.2 
1 9 t . 2  391.6 












1.6860 96 .5  
.569 3.148 
.OB40 105.1 
1.742A 104 .1  
1.6160 97.8 
,547 3.276 
1.216 -2 .6  
,615 2 .2  
1 . 1 1 4  6 . 1  
9 . 1  169.5 
1.219 -3 .0  
.613 2 .2  
1.113 3.9 
10.6 189 .7  
-9 .4 261.0 .325 
-4.6 206.9 . e l l  
42.7 13.6 ,212  
- 1 . 6  108.30 1 . 2 2 2  
-10.7 262.4 .331  
- 4 . 6  0 0 6 . 6  . 2 1 I  
32 .9  24 .9  - 2 1 1  
- 4 . 3  101.20 1 . 2 4 6  
5- 060 5-1005.3 ,197 11 .6  16.1 2.3 .e70 97.3 .e82 .768 199.6 449.5 .566 1.0100 105.7 1.223 -3 .4  -11.6 264.9 
9-1170 1-1460 .086 137.1 2 .7  -1 .6  .659 92 .9  .281 1.305 187.6 403.9 .936 1.6110 9 9 . 2  1.112 3 . 0  26.7 32.6 .2P4 
11.26 6.71 4 . 6 6  4.54 7.93 2.06 12.93 U l / e  44.2 29.6 32 .9  . S O 2  3.S36 12 .3  190.3 -7 .2  105.20 f . 2 ? 2  
5-io0s.a 5-1170 . w e  296.0 - 7 . 5  -1.9 1.392 78.4 .441 1.206 38.1 160.6 .67SD 1.740A 1 0 4 . 1  ,611 0.1 - 4 . 7  205.9 . z i z  
5- 670 5-1007.4 .229 13.1 14.9 2.3 .615 100.2 .299 .196 206.3 449.6 .SS6 1.0340 106.6 1.229 -3 .7  -12 .1  266.2 . 3 6 ?  
5-1007.4 5-1170 .367 297.7 -6 .6  -1.8 1.391 77.1 .447 1.201 42.8 161.3 .6640 1.7371 104.0 .SO7 2.0  - 4 . 7  004.8 ~ 2 1 3  
5-!lro 5-1470, -087  149.5 4 .0  -1.1 .653 91.5 .291 1.292 163.1 410.0 -916  1.6670 100.6 1.111 2.4 P7.0 39.6 a 2 4 2  
l l . I 5  1.18 S .13  4.57 7.96 2.04 13.22 2/1/2 43.2 24.0 29.6 ,446 3.914 14.3 191.3 -10.3 102.70 t .299 
(I- 86@ 1-1010.0 .267 16.6 14 .1  2.2 .681 103.3 .3Z l  .e01 212.4 449.6 .546 1.0660 107.8 1.236 -4 .0  -12.1 272.1 .39A 
5 - l O l O . o  5-1170 ~ 3 9 4  297.6 -6.0 -1.8 1.38s' 73.6 .455 1.191 47.6 162.0 .6490 1.734A 103.9 .602 1.8 - 4 . 7  203.3 . e l5  
5-1170 1-1460 .091 162.3 3.2 - . 6  .641 6 9 . 9  .303 L.279 119.7 415.9 .692 1.666 102.1 1.110 2.1 e6.6 46.5 0263 
12.48 T . 8 7  5.76 4.61 6.00 2.10 13.57 2/1/2 46.5 19.4 26 .1  .367 4.433 16.5 192.8 -13.5 100.10 1.330 
5- 890 5-1012.6 -309  01.6 1 5 . 1  2.0 .891 106.4 .348 .e%? 218.0 450.0 . I 3 6  1.1060 109.2 1.246 -4 .2  -11.8 216.5 ~ 4 2 6  
5-1012.6 5-1170 .426 296.2 -5.3 - 1 . 1  1.387 73.8 ,466 1.160 53 .1  162.9 a6310 1.13OA 105.8 -595 1.7 -4.5 201.6 .e16 
1-1170 1-1490 -101 174.3 1.2 - .2  .641 86.0 .311 1.266 175.7 421.9 .865 1.668 103 .1  1.109 1.9 26.7. 33.7 *e87  
13.46 6.60 6.55 4.68 8.07 2.25 13.99 2/1/2 48 .1  15.4 t 2 . 4  ,331 5 . 1 5 5  19.0 194.8 -86.7 9 7 - 1 0  1.376 
UARS ARRIVAL DATE e i s i i e o  ( I JAN issei ----I-- - - -  
(I- 620 5-lOO9.t ,213 46.8 26.4 
S-lO09.t 5-1180 .381 297.5 -6.9 
5-1160 Sb1420 ,207 147.4 71.8 
15 -45  9.31 4 . 8 8  
5- 840 5-1003.4 .159 19.7 22.2 
S-1003.4 5-1100 .!I26 291.9 -9.1 
S-1160 1-1440 .132 114.5 -16.8 
11.01 6.95 4.15 
5- 850 5-1004.1 .172 13.7 10.1  
5-1004.1 S-1180 -332 297.7 -8.8 
S-1180 5-1450 . lo4  123.2 -9.9 







- 7 . 0  
4.06 
-858 81.6 .S i1  .770 160.4 4 5 7 . t  
1.385 76.2 -445 1.176 46.4 166.4 
.e84 98.9 -266  i . 3 6 i  205.4 378.1 
7.53 4.43 14.06 2/1/1 53.1 72.8 
-664 91.2 .P61 ,176 183.3 450.4 
1.389 19.1 ,426 1.196 35.0 164.9 
.or3 9 6 . 9  .me  i .336  199.3 3 s i . r  
7.46 e.so 1s.01 w i l e  s0.4 51.7 
. I 3 0  1.009 107,8 1.211 
.6540 1.7021 100.4 .194 
-999 1.7230 93.6 1.117 
29.1 .414 3.896 8.9 
.a830 1.798A 100.8 .a05 
.973 1.6990 96.6 1.115 
35.8 .¶65 3.253 0.7 
.s70 .sese 105.0 1.916 
-1.8 -5 .6  t 6 7 . 6  e381 
1.9 -3 .0  t 0 1 . 6  ,191 
-13.6 -49.5 51.4 ,291 
192.8 2 . S  101.60 1.199 
-2.8 -9.3 z a . 8  .a28 
e.3 -1.1 204.6 . i s$  
7.9 48.5 1.1 .E33 
189.1 - . I  107.80 1.274 
2.3 .a66 94:3 .e71 .TOP 191.1 449.0 ,570 .SO40 105.1 ¶.e19 -3.0 -10.1 262.9 e332 
-2.1 1.388 79.1 ,430 1.194 36.9 165.1 .6800 1.707A 100.7 .SO3 ' t . 3  -2.6 204.4 .IO&? 
-3.5 .668 9S.8 .e11 1.302 195.6 397.8 .956 1.6880 91.9 1.114 4.5 35.3 23.5 -216  
4.01 7.46 1 . 8 0  i t .8e g i l t 2  50.7 3 e . t  34.4 .545 3.381 10.7 i e 9 . e  -3.1 i o e . ~ ~ o  i . s o i  
337 
WISSICIN DURATION : 600 D A Y 3  
WARS ARRIVAL DATE 2451160 
1 JAN 1999 
LAUNCH 3WNGBI--'SPEEOl R A l  -OECLl--l -1 -- VT --Psi G C C E N  SWA THE11 THETZ PERIH -APHEL--PSI 2--V 2 I 2 OECLZ RAE SPEED2 
3WNGBY ARRIVE SPEED3 RA3 OECL3 I 3 V 3 PSI 3 ECCEN SWA THE13 THE14 PERlH APHEL PSI 4 V 4 I 4 OECL4 RA4 SPEED4 
OEPART RETURN SPEEDS R A 5  OECLS I 5 V 5 PSI 5 ECCEN SWA THE15 THE16 PERlH APHEL PSI 6 V 6 I 6 OECL6 RAE 8PEED6 
-- . -__ _ _  PROP -AERO OVL O V A  EVA OVO EVR _IYPE__SUN-A_3UN R KAPPA-:A E --INC--RAP -0EcLP ETA . CERIC 
5- 860 5-1005.6 .196 12.1-16.3 2.3 .a69 97.2 .202 .767 199.2 4 4 9 . i 7 1 6 5  1.0090 101.7 1.223 -3.4 -11.6 265.4 ~ 3 4 6  
5-1005.6 5-1160 -346  297.5 -0 .2  -2.1 1.308 78.2 ,434 1.109 39.6 165.1 .6730 1.706A 4 0 0 . 6  -601  2.2 -2 .9  203.6 . I 9 2  
5-1180 5-1460 ,094 133.7 3.0 -2.0 . 6 6 l  94.6 .203 1.306 191.7 403.0 .930 1.6700 99.2 1.113 3.2 29.8 32.2 
10.07 6.70 4.64 4.09 7.40 2.14 12.96 2/1/2 51.4 30.2 31.0 . S O 1  3.649 12.0 190.4 -6 .1  104.60 1.327 
¶- 870 5-1007.0 ,226 13.6 15.0 2.2 .e74 100.1 .299 .795 205.9 449.0 -156  1.0320 106.6 1.220 -3 .7  -12.0 268.7 a367 
5-1007.0 5-1160 .367 297.4 - 7 . 3  -2.0 1.306 77.0 .440 1.163 43.0 166.1 .6620 1.703A 100.5 ,597 2.0 -3.0 202.4 e 1 9 4  
9-1100 5-1470 .OB0 145.7 4.9 -1 .2 .655 93 .1  .291 1.294 107.7 409.6 .917 1.6710 100.6 1.112 2.6 27.6 39.6 - 2 4 2  
11.31 7.19 1.11 4 .11  7.51 2.08 13.22 2/1/2 52.4 24.5 20,7 .446 4.037 13.7 191.5 - 9 . 3  102.30 1 . 3 5 5  
STOPOVER TIME = 0 D A Y S  1999 OUTBOUNO SWINGBY 
__ 
5- 860 5-1010.4 .265 17.0 14.7 2.1 .e60 103.1 .320 .e00 212.0 450.0 .540 1.0640 107.0 1.236 -4.0 -12.1 272.6 ,393 
5-1010.4 5-1160 a393 297.6 -6.5 -1 .9 1.304 75.5 .449 1.174 40.6 166.7 .6470 1 . 7 O l A  100.4 a 5 9 2  1.9 -3 .0  200.8 -196  
5-1160 5-1480 ,091 150.7 4 .4  - .6  .649 91.5 .SOP 1.200 103.6 415.4 .e94 1.6660 102.0 1.111 2.2 26.9 46.8 *E61 
12.00 7.03 5.73 4.11 7.56 2.10113.54 2/ l /2  53.0 19.0 25.3 ,308 4.571 15.9 193.1 -12.6 90.60 1.306 
3- 890 5-1013.2 .307 21 .9  1 5 . 1  2.0 .e90 1 0 6 . 3 '  .347 .e20 217.6 410.2 .S36 1.1050 iO9.1 1.245 -4 .2  -11.7 277.1 - 4 2 5  
5-1013.2 5-1100 .425 296.2 -5 .7  -1.0 1.382 73.7 .439 1.163 5 4 . 0  16r .6  .6290 1.690A 100.2 e 5 0 5  1 . 7  - 2 . 9  190.9 -199 
5-1180 5-1490 e097 171.5 2.4 -.2 -642  09.7 -315 1.266 179.4 421.2 .e60 1.665 103.5 1.109 1.9 26.9 5 4 . 1  -268  
12.94 6 .71  6 .51  4.23 7.63 2.20 13.93 2/1/2 S5.6 15.9 21.7 ,333 S.314 10.3 195.2 -15.9 97.20 1.434 
- __  MAR8 ARRIVAL DATE = 2411190 I l l  JAN 1999) 
(1- 620 5-1010.6 .222 49 .1  26.3 2.0 .e56 00.0 ,319 . I 6 0  159.2 450.2 ,523 1.013 106.3 1.211 -1.9 - 5 . 6  269.3 -391 
5-1010.6 5-1190 .391 297.7 - 7 . 1  -2.1 1.302 75.5 ,444 1.163 4 0 . 0  171.0 .6470 l .679A 9 7 . 0  ~ 5 0 0  1 .9  -1.1 198.1 .IO2 
1-1190 5-1420 .166 124.5 60.7 0 . 9  .690 100.3 ,273 1.374 210.5 370.9 .990 1.7490 9 4 . 0  1.120 -6 .2  -33.7 43.2 * Z i l  
12.35 6 .51  5.02 3.04 1.24 3.49 12.03 W l / l  61.4 64.9 20.3 .393 4.094 7.2 193.9 8 .1  100.40 1.210 
I- 040 S-lO03;O e159 20.0  2 2 . 3  2 .3  -063 91.0 ,267 ,777 102.0 450.7 .!I69 .9050 101.0 1.210 -2.8 -9.3 2 6 2 . t  -327  
I - 1 0 0 3 . 0  5-1190 .327 291.6 -10.0 -2.4 1.305 79.4 ,424 1.102 36 .5  169.S .6020 1.603A 97 .5  .598 2 .5  - .6  202.2 - 1 7 0  
5-1190 5-1440 -172  113.4 -21.2 -10.7 -678  90.0 .e77 1.345 203.9 392.1 -972  1.7100 9 6 . 0  1.117 11.7 56.4 352.9 .E64 
11.50 r .70 4.15 3.72 7.12 3.63 13.94 2 / 1 / 2  50.0  S0.6 34.9 .561,  3 .331 10.2 190.1 1.2 107.50 1.309 
5- 8¶0 5-1004.5 -172  14.5 10.9 2.3 .666 94 .1  .e71 .701 191.3 410.0 *S69 ,9930 105.2 1.219 - 3 . 0  -10.6 263.4 -333  
5 - 1 0 0 4 . I  3-1190 .333 297.5 -9.7 -2.4 1.305 79.0 .425 1.101 37.7 169.6 .6790 1.6051 97.5 e591 2.4 -.I LO1.0 - 1 7 1  
5-1100 5-1450 -116  121.0 -5.1 -4 .3 .672 91.3 .261 1.329 200.1 397.9 ,916 1.7020 90.0 1.110 1.4 30.5 2 l . 2  e 2 2 3  










5-1006.0 ,195 12.0 
1-1190 .347 297.4 
¶-1460 . lo1 130.0 
10.64 6.80 
1-1006.2 .226 14.1 
5-1190 .367 297.4 
5-1470 .091 142 .2  
11.03 7.24 
1-1010.0 .263 17.5 
5-1190 .393 297.0 





4 . 6 2  
15 .1  
-0.0 
5 .0  
5 .09 
14.0 
- 7 . 0  
















90 .2  
2.86 
100.0 












.436 1 .171  
+293 1.297 









201.5 450 .0  
191.9 409.4 
60 .1  24.9 
211.6 410.2 
4 9 . 2  1 T l . l  















1 . 0 0 ~ 0  105.7 i.eze -3 .4 - i i . s  265.9 ,347 
1.662A 97.4 .S95 2.3 - . O  200.9 . I 7 0  
1.6090 9 9 . 3  1.114 3 . 1  31.2 31.6 .229 
.SO0 3.731 11 .6  190.8 -4 .0  104.60 1.866 
1.0310 106.6 1.220 -3 .7  -11.9 269.2 -367  
f .66 lA  9 7 . 3  .59l 2.1 -1.0 199.6 . I 7 9  
1.6770 100.6 1.113 2 . 1  28.3 39.5 -243  
,446 4 .124 13 .1  191.9 -0.1 102.20 1.394 
1.0620 107.8 1.235 -4.0 -12.0 273.2 .393 
1.679A 91.0 .SO6 1 . 9  -1.1 197.9 ~ 1 0 2  
1.6690 101.9 1.111 2.2 t 7 . 3  41.0 e 2 0 1  
.309 4.667 19.1 193.6 -11.4 99.60 1.427 
9- 890 5-1015.1 . 3 0 5  22.4 15 .2  1.9 .e80 106.1 .346 .e19 2 1 7 . 2  410.4 .535 3.1020 109.1 I . 2 4 4  -4 .e  -11.6 t77.Y ,424 
1-1019.1 5-1190 .424 296.5 -6 .2  -2.0 11.579 73.6 , 4 5 5  1.152 54.6 171.8' .6200 1.677A 96.V .5?8 1 . 7  -1.1 199.0 -168 
I-IILBO 5 - 1 4 Q O  .096 160.4 3.8 - .2  a644 91.4 ,813 i . 2 6 7  163.1 420. . e l l  1.6640 803.3 1.100 1. 
$ Z . S Y  0 .64  6.46 3.02 1.32 2.10 i 3 . 0 0  2 / l /2  63.4 ¶6. a b 3  .314 5 .420  2 7 . 5  199. 
- WARS ARRIVAL DATE = 2451200 (2 i  JAN 199 
1.9 .e55 79.8 
-2.2 8.379 14.6 
. 6 . 5  ,697 iCl2.i 
8.66 7.06 1 . 3 1  
2.8 ,060 07.0 
-2.5 I . 3 0 3  1 0 . 4  
15.e .691 101.0 
3.51 0 . 9 1  4.95 
, .331 . ? I T  197.4 459.6 .518 I . 0 2 1  iO9.n I . 2 1 0  - t . O  - J . 4  873.61 
I -446 1 . 1 5 1  5 2 . 0  175.4 ,6370 1.664A 9 3 . 9  .560 2.9 
d2.49 2 / g / %  70.4 99.7 28.6 -364 4.342 1.4 189 .4  
.203 1.390 2P5.1 119.9 .991  1.1020 9 4 . 8  1.124 - 5 . 1  - 
.407 










'5- 620 5-lOi2.6 ,236 52 .2  26.0 
1-1012.8 5-1200 .401  290 .1  -7.1 
$ -%ZOO ?1-%420 .150 117.8 5 0 . 0  
12-28  6.62 9.24 
9-1005.8 9-1200 .339 297.7 -10.2 
9-¶200 9-1450 ,229 150 .4  68.6 
1 t . r l  9.20 4.25 
52.B .518 .967 10 
73.0 .6750 1.666A 9 
1 .202 1.373 212.3 305.9 -985 P.7610 9 .6 %. ICE -14.3 -47.4 4 
14.54 2 /3 /% 66.5 66.1 31.4 ~ 5 2 2  3.485 10.3 1Sl.g 4 . 9  1109.80 
5-10G4.0 .IYl 15.4 1B.O 2.3 .E65 94 .0  .272 .780 P90.6 450.3 .560 .9930 105.b I . 2 1  
J-1200 .333 297.7 -10.6 -2 .6  1.303 10.9 -422 1.172 38.2 91J.8 ,6700 2.667~4 94.5 me9 
4-1200 5 - 1 4 5 0  .133 110.3 -8 .9  -5 .6  ,677 99 .2  .e06 11.337 204.7 398.p! .954 4.7210 90.2 L.11 
10.62 7.12 4 . 3 0  3.50 6.90 2.83 I3.21 2/1/2 66.2 4 3 . 0  33.1 , 5 4 1  3.512 111.0 IBO.) .1 206.50 
I- 860 3 ~ 1 0 0 6 ~ 4  .194 1 3 . 1  18.5 2 .2  .e60 96.9 .202 .106 190.3 450.1 -964 1.0070 101.6 2,222 -3.4 -11.4 256.9 , 3 4 1  
9-1006.3 5-1200 - 3 4 r  297.6 -9 .7  -2 .3  i . S 0 2  70.1 ,426 1.160 41.0 114.1 .6710 1.666A 94.4 - 5 9 1  2.4 1.4 198.0 -167  
3-1200 5-1480 .111 120.1 2 .4  -2 .7 .689 97.9 .290 1.320 200.5 401.1 -937  1.7020 99.4 1.116 4 . 0  S2 .8  3 0 . I  ,254 
J- 870 9-1008.6 .225 14.7 11.2 2.1 -872 99.0 .298 .793 205.0 410.2 -156  1.0290 106 .6  1.227 - 3 . 7  -11.9 269.0 ' e367 
5-1000.0 ¶-I200 .367 297.0 -8 .6  -2 .3 1.361 76.9 -433  1 -16s  44 .0  174.5 ,6600 8.666A 94.2 - 5 0 0  2.L 1.0 196.9 ~ 1 6 0  
9-1200 1-1470 ,102 139.1 8.4 -1 .4  .662 96.5 +e95 1.302 196.1 409.2 $917  1.6870 100.6 1.114 C . 9  29.0 S9.3 - 2 4 9  
10.8* 7.32 5 . 0 8  S . l 7  0 . 9 7  2 .20 15.27 Q / l / L  111.0 2 S . S  e7.7 . 4 4 0  4 . 1 0 0  1 2 . S  19L.O -0 .7  102.LO 1 . 4 2 0  
10.15 7.03 4.61 3.52 6.92 2.42 13.10 2 /1 /2  67.0 31.8 30.6 .500 3.104 11.4 191.3 - 3 . 2  104.80 1.391 
5- 0 0 0  5-1011.2 
I -1011.L 5-1200 
5-1100 1-1480 
S- 890 5-1014.1 
9 -1014 .1  5-1200 
I -1200 5-1490 
5- 900 5*1017,3 
5-1017.8 5-1200 
¶-1P00 9-1500 
- -  - -  - - 







i t . 3 2  0.11 
_._ 
2.0 
- 2 . 2  











 - - . - . . . - 
.319 ,003 211.1 4 5 0 . 4  
. 4 4 1  1 . 1 5 s  49.5 171.0 
.303 1.261 191.6 414.7 
13.53 2/1/2 69.6 20.5 
.34J .e17 216.6 450.7 
.452 1 .145  54.0 175.7 
.S12 1.269 107.1 420.1 
13.0) 2/1/2 11.4 16.5 
. $ 4 7  1.0590 101 .1  
,6450 1.664A 93.9 
.E96 1.6740 101.9 
24.4 .390 4.120 
. 5 3 5  1.0900 109.1 
.6270 1.663A 9 3 . 6  
.e73 1.6650 103.2 
21.0 .335 5.480 
14.8 
-7 .6  
7.0 
J.06 
11 .2  
5 .3  






1.234 - 3 . 9  -11 .9  2 I 3 . 0  
,563 2 . 0  .I 184 .8  
1.112 2.3 27.6 47.1 
14 .2  194.3 -10.1 09.70 
1.243 - 4 . 1  -11.9 216.3 
. I 7 7  1.8 . I  192.8 
1.110 2.0 2 I . S  S I . ?  
16.4 196.9 -13.9 91.20 
1 .8 







1 1 . 7  
9 i  .2 
2.20 
S.255 - 4 . 2  -10.8 263.3 
. I 6 0  1.6 - 7  190.4 
1.106 1.0 L7.5 82.1  
19.9 199.3 -16.B 94.80 
.160 
. l o r  
.500 







~ 1 5 9  
.e75 
1 . 3 0 7  
,348  26.7 
,460 300.2 
,103 111 .5  
13.41 9.62 
16.0 
- S , V  
2.3 
. 7 .33  
1.6 







.376 .E36 221 .1  410.9 .522 1.1500 110.7 
.466 1.134 60.7 $76.4 .6050 1.662A 93 .1  
.325 1.253 102.1 425.6 ,046 1.6600 104.6 
14.23 e / i / e  73.1 13.1 a 7 . s  .re4 8.160 
- UA1 I0 A R R l  VAL DATE 2451210 (31 JAN 1999) -- - -  
.556 .908 101.9 
.6730 1,056A 9 1 . 6  
.983 1.7960 9 0 . 0  
32.8 -512 3.530 
. .. 
1.213 -t.t -7 .1  C61.0 
.191 2 .6  3.7 195.3 
1.126 -0.1 -80.9 40.3 
11.4 192.5 6 . 0  105.60 








-2 .0  
9 .0  
3.37 
*as9 










,280 ,172 171.2 453.4 
,422 1.164 40.3 117.9 
.293 1.390 217.4 306.7 





. 1 Y O  16.4 
a 3 4  298.1 
-163 l l 0 . l  






4 m a  
2.2 
-2.0 








8-  080 
1-1011 
5-1210 









.563 1.0000 lOS.0 1 .2L l  -3.3 -11.4 L 6 1 . t  e847 
.6700 1.656A 91.5 . $ 9 l  t . 5  3.0 195.0 ~ 1 6 1  
.s31 i . 7 t i o  99.0 i . i i o  4.0 35.1 t9.3 .te 
30.4 .499 i . o i i  11.5 SOLA 4 . 4  i o 4 . m  1.401 
-3.7 -11.6 L7O.S .307 
L.3 3.1 193.8 -163  
3.1 t9.e 89.0 a 4 9  






. I  
5-1007.0 . I  
.O 3-1210 .? 
8-1460 . I  
LO. 
5-1009.1 .I 
.1 5-1210 .: 
5-1470 . I  
10. 
.IO5 197.7 410.4 
1.103 4 1 . 2  170.0 
t / l / L  15.0 33.1 
.TO2 204.5 450.5 
1.158 45.0 170.3 
1.309 LOO.5 409.2 
L/I/f! 76.1 25.0 
i.se8 eos.0 405.0 
I3 




I7  1 
!O 1 
I7  
4 .2  16.7 
l0.L -10.6 
16.1 1.1 
. t 3  4 . 5 9  




2.L -067 96.7 
-2.1 1.301 70.0 
-3.3 -675 9 9 . 1  
3.39 8.79 2.65 
2.1 -071  99.6 
-1.8 .667 90.3 
3.43 0.03 L .41  
-2.6 i . 3 0 0  76.0 
-8.9 -1 i .o  1174.5 . 3 9 t  
*.a 1.7 i ~ i . ~  io. 
, x.4 LO.O 47.1 .roe 
195.C -8.8 99.80 1.401 
5-1011.7 .e50 10.8 14.9 2.0 .877 102.6 
11-1490 .lo3 140.C 0.0 - A  .e58 98.7 
11.41 7 - 0 1  0 . 6 t  ) . S I  8.90 L.C6 





.LO1 LlO.5 450.7 
1.150 4 9 . r  178.0 
1.LIO 195.8 414.1 
t w e  7 1 . 5  1o.0 
338 
8TOPOVER T l H E  = 0 D A Y 8  1999 OUTBOUNC SWINGBY 
I 1 ' V  t - P S I  ¶ €CCEN SHA THE11 THE12 P E R I H  APHEL PSI 2 
I 3 V 3 PSI 3 ECCEN SHA THE13 THE14 PERIH APHEL PSI 4 
I 5 V 5 P S I  1 LCCEN SHA THE15 THE16 PERIH APHEL P S I  6 
O V A  --EVA -DVO_-EVR _-TYPE SUN A SUN R KAPFA - - A  E 
1 .8  . E 8 5  105.7 .344 .a15 216.1 4 5 1 . 0  .534 1.0950 109.1 
- 2 . 3  1.376 73.7 .451 1 .141  54.9 179.3 .6270 1.6*6P. 90 .6  
- . 2  .610 93 .0  .313 1.272 191.1 119.8 ,874 1.6100 P03.1 
3.60 7.00 2.24 13.84 2 /1 /2  79.2 16 .8  21.0 .337 5.499 
1 . 5  .897 108.9 .374 .833 221.1 451.2 . 5 2 1  1.1450 110 .7  
- 2 . 1  1.374 71.7 ,465 1,130 60.7 179.9 .6050 1.656A 90 .1  
. 2  ,642 93.0 .323 1.215 186.3 425.0 .849 1.6600 104.3 
3.73 7.13 2 .28  14.18 2/1/2 81.3 13.4 17.5 ,286 6.572 
- _ _ _  MARS ARRIVAL DATE = 2451220 (10 FEB 1999) 
MISSION OURATION : 600 C A Y S  
HARS ARRIVAL C I T E  = 2451210 
31 JAN 1999 
V 2 I 2 OECL2 R A 2  SPEEC2 
V 4 I 1 OECL4 R A 4  SPEEC4 
V 6 I 6 OECLl RA6 SPEECC 
INC R A P  CECLP ETA PERlC 





A R R I V E  SPEED3 
RETURN OPEEOI 
PROP 
R A l  
R A 3  









1 5 . 2  
- 7 . 1  
6 .8  
6 .36  









S- 900 5-1017.9 .345 29 .2  15 .9  
S-1017.9 5-1210 .458 301.1 -6.1 
(1-1210 5 -1500  . l o 2  t 7 4 . 0  3 . 9  
1 3 . 2 1  9.54 7 .26  
1 . 2 4 2  - 4 . 1  -11.4 2 7 9 . 0  . A 2 3  
.576 1.8 2 . 5  109.7 - 1 7 1  
1.111 2.0 2 7 . 5  54.9 .e79  
15.3 197.5 -11.9 97.30 1 . 5 1 4  
1.254 - 4 . 2  - 1 0 . 7  294.0 . 1 5 8  
.569 1.6 2 . 3  161.1 . 1 7 1  
1.108 1 . 7  2 7 . 5  62 .8  .e91  
17 .6  2 0 0 . 3  -15.3 95.0C 1.593 
.. 
1.212 -2 .2  - 7 . 5  2 6 6 . 9  .347 
.192 2.7 5 . 8  l 9 2 , 2  . 1 5 1  
1.131 -5.4 - 1 7 . 1  35.5 .216 
1 2 . 1  195.8 1.1 105.30 1 .291  
5- 930 5-1007.41 .173 38 .0  26 .0  
1-1007.4 5-1220 ,347 298.9 - 1 1 . 7  
5-1220 5-1430 +le1 122.7 46 .3  
11.46 0 . 1 5  4 . 3 2  
2.1 .858 86 .2  .e83 ,771 170.2 454.0 , 5 5 3  -989  106.1 
-3 .0  1.380 78.1 .422 1,161 41.1 181.6 .6700 1.651 88.9 
6.4 .710 104.9 .SO5 1 .411 222.6 387.5 .961 1.8420 96.3 
3 .31  6.72 3.83 12.81 2 /1 /1  82.8 49.6 32.4 .499 3.585 
5- 840 5 - 1 0 0 5 * 6  ,159 24.8 2 3 . 0  2 . 2  .861 90.4 ,271 ,775 181.0 451.6 .565 .985D 105.2 1.215 - 2 . 6  - 9 . 2  264.4 ,332 
6-1003.6 5-1220 ,332 298.9 - 1 3 . 1  -3.2 1.381 79.1 .417 1.165 37.9 181.3 .6790 1.651 8 9 . 1  .595 3 . 0  6 .5  193.5 -156  
5-1220 5-1440 .250 154.2 6 5 . 1  1 6 . 1  ,701 103.9 .303 1.387 218.5 393.1 .967 1.8060 97.5 1.127 -14 .9  - 4 4 . 0  46.2 -342  
12.92 9.63 4 . 1 6  3.28 6.69 5.48 15.04 2 /1 /1  82 .0  61.S 3 4 . 0  .147 3.423 1 3 . 5  192.9 6.7 107.40 1.323 
5- 850 5-1006.0 .169 17.5 19 .5  2 .2  .863 93.6 .273 ,779 189.6 450.8 .366 .9910 105.3 1.217 -3 .0  -10.4 265.4 - 3 3 %  
5-1006.0 S - I Z 2 0  -335 298.9 - 1 2 . 8  -3.1 1.381 78.9 .418 1.164 38.6 i 8 1 . 4  .6770 1.651 6 9 . 0  .594 2.9 6.3 193 .2  . I 5 6  
5-1220 5-1450 -243 118.5 - 3 0 . 1  -16.0 .692 102.8 .SO3 1.363 214.3 399.0 ,950 1.7750 98 .8  1.124 17.3 6 0 . 0  341.4 . S 8 f  
12.86 9.58 4 . 2 8  3.29 6.69 5 . 3 0  15.94 2/1/2 82.1 60.8 32.8 .536 3 .541  12.8 192.9 d.0 106.80 1.362 
5- 860 5-1007.5 ,191 15 .2  1 6 . 9  
5-1007.?1 1-1220 ,348 298.9 -11.6 
5-1220 5-1460 .140 1 2 5 . 1  - 1 . 6  
10 .83  7.S2 4 .37  
I- 870 5-1009.7 - 2 2 1  1 6 . 1  11.4 
5-1009.7 I-lZeO .367 299.2 -10.2 
5-1220 5-1470 ,122 134.8 6 .6  
10.97 7.61 5.00 
2 .1  .e66 
-3 .0  1.380 






96.5 .E83 ,784 197.1 450.7 .562 1.0050 105.8 1 .221  -3 .3  -11.3 267.9 .340 
78.1 ,423 1.161 41.3 181.6 .67OD 1.651 88 .8  ,592 2.7 5 . 7  192.2 - 1 5 8  
101.3 ,303 1.339 209.7 404 .1  .934 1.7450 9 9 . 8  1.121 5.6 38.4 2 7 . 0  -254 
2.95 13.42 2 / 1 / 2  82.8 35.1 30.4 .497 3.815 11.9 193.5 .6  105.00 1 . 4 0 0  
99.4 .298 ,790 203.9 450.8 ,5115 1.0260 106.7 1.226 -3 .6  -11.7 271.2 .567 
76.9 ,429 1 . 1 5 5  4 5 . 1  181.9 ,6390 1.6S1 88.6 3 8 9  2.4 S . 1  190 .7  a 1 0 0  
100.1 ,305 1.317 2 0 5 . 0  409.3 .9lS 1.718C 100.9 1.118 3 .4  30.8 38.6 .e54 
2 .61  13.42 2 /1 /2  83.9 26 .3  27.5 .447 4.222 11 .7  194.6 - 3 . 1  102.60 1.435 
5- 880 5-1012.3 .256 19.3 1 5 . 0  1 .9 .E75 102.4 .318 .800 200.9 d51.0 .545 1.0540 107.7 1.232 - 3 . 9  -11.7 2 7 5 . 2  - 3 9 2  
5-1012.5 5-1220 a392 299.8 - 8 . 8  -2.6 1.378 75.4 .438 1.148 49.6 182.3 .e450 1.652 88.2 -584 2.2 4.5 188 .9  ,164 
5-1220 5 -3480  -111 145 .3  8.8 - . 9  .664 98.5 .309 1 .296  200.1 414.4 .E96 1.6960 102.0 1.115 2.5 28.4 47 .1  -265  - 11.45 8.00 5.56 3.44 6 .85  2.43 13.60 2/1/2 85.2 21.0 24 .3  .392 4 . 7 4 9  12.5 186.3 -6 .6  100.00 1 .469  
5- 890 5-1015.2 .296 23 .9  
5 -1015 .2  5-1220 .422 300.8 
5-1220 5-1490 . l o 6  157.2 
12.18 8.63 
.534 1.091C 109 .1  1.241 -4 .0  -11.3 2 7 9 . 8  ,422 
.6280 1.6S2 87.8 -579  1.9 4.0 187.0 . l 6 9  
,874 1.6710 103 .2  1.112 2.0 27 .6  5 5 . 1  -279  
21.0 .338 5.483 14 .1  198.6 -1O.e  97.50 l.Si6 
l S . 2  1.7 .a83 105.4 .343 '.a13 215.5 451.3 
- 7 . 1  -2 .4 1.376 73.7 .449 1.140 54.8 182.7 
8 .2 - .E  ,654 96 .8  .315 1.276 195.2 419.5 
6 . 3 0  3 . 5 5  6.95 2.33 13.86 2/1/2 86 .8  17 .0  
15.9 1.4 .E95 108.7 ,373 .E30 220 .1  451.5 
- 6 . 5  -2.3 1.314 71.8 .463 1.129 60.5 183.2 
5 .6  .E .646 94.8 .323 1.217 190.3 424.6 
7.18 3.70 7.10 2.31 14.16 2/1/2 88 .6  13.6 
MARS ARRIVAL DATE = 2451230 (20  F 
5- 900 1-1018.5 ,341  29.7 
5-1018.5 5-1220 .457 302.2 
5-1220 5 - 1 5 0 0  ,104 170.3 
13 .19  9 .49  
__- 
.521 1.1400 110.6 1.252 -4.1 - 1 0 . 6  2 8 4 . 0  .457 
-6060 1.653 87.3 . I 7 2  1 . 6  3 .7  184.8 . I 7 5  
. 851  1.6630 104.4 1.109 1 .7  27.5 63.1 .e95 
17.8 .288 6 . 5 2 9  16.1 201.5 - 1 3 . 5  9 5 . 2 0  1.594 
--- EB 1999) 
5- 630 5-1008.6 .177 40 .7  26 .1  2.0 .857 85.6 .287 . I 7 0  169.0 454.? .549 ,991 106.3 1.212 - 2 . 2  -7 .4 267.8 .352 
5-1008.6 5-1230 e 3 5 2  299.9 -12 .3  -3 .2  1.380 77.8 .424 1.159 42.0 185.0 .6680 1.649 86 .3  ,594 2.8 7 .5  189 .3  a l S 8  
5-1230 9-1450 . I 9 2  121.2 39.6 5.0 ,722 106.8 ,320 1.439 227.9 388.4 .978 1.9000 96 .8  1.137 -3 .9  -9 .4 32 .3  e214 
11.77 8.45 4.37 3.32 6.13 4.08 12.78 2/1/1 90.5 45 .9  32 .0  ,484 3 . 6 5 0  13.6 195.4 8.8 104.90 i . 2 7 4  
5- e40 5-1006.3 
5-1006.3 5-1230 
5-1230 5-1440 
5- 600 5-1008.1 
1-1008.1 5-1230 
5-1230 5-1460 
a160 26.4 23.3 
.334 299.8 -14 .4  
a202 133.1 5 1 . 1  
1 1 . 7 5  8 .47 4 . i 6  
~ 1 9 0  16 .2  17.1 
.348 299.9 -12.7 
.163 l Z b . 5  - 8 . 9  
11.28 7.97 4 . 1 5  
2.1 
-3.5 
8 . 9  
3.28 
2.1 
- 3 . 1  
-6 .1  
3.31 





- 2 . 8  
-1.0 
3.45 
1 .6  
- 2 . 6  - . 3  
3 .56  
1 .3  
-2.4 
.2  
3 . r 2  
I .9 
-3 .1  



























.E60 90.1 ,272 ,774 180.2 452.0 .563 .9850 105 .3  1.214 -2.6 -9 .1  265.4 
1.381 79 .1  .417 1.164 58 .0  184.8 . 6 7 W  1.649 86.8 a 1 9 8  3.2 8 .6  190.9 
,712 105.8 .Si6 1.409 223.6 393.8 -964 1.8540 9 7 . 9  1.132 - 7 . 7  -22.5 39.6 
6.68 4 . 3 1  13.45 2/1/1 89.3 47.8 34.1 -540  3.415 1 5 . 2  194.4 8 .9  107.60 
.334 
.156 
, 2 5 5  
1.305 
.546 
. 1 5 7  
.e76 








I . 462  




. 4 5 5  
. I 7 6  
.296 I. see 
,661  96.3 ,283 ,783 196.5 451.0 ,561 1.0040 105.  
1.380 78 .1  .422 1.160 4 1 . 2  185.0 ,6700 1.649 86. 
e691 103.3 ,312 1.353 214.4 404.4 e931 I .7750  100. 
.868 99 .2  .298 ,789 203.2 4 5 1 . 1  ,554 1.0240 106. 
1.379 76.9 .429 1 . 1 5 5  44.9 185.2 ~ 6 6 0 0  1.650 86.  
.681 101.9 . s i 2  1 .328  209.1 409.4 -914 1.7420 101. 
6.77 2 .86  13.S4 2/1/2 91.2 27.0 27.6 ~ 4 4 7  4 . 1 9  
6 .72  3.45 13.80 e / i / e  90.3 39 .1  30.5 ,498 3.79 
1.220 - 3 . 3  -11.2 268.7 
.s95 2.9 7 .7  189.7 
1.124 7.6 4 3 . 9  22 .3  
12.7 194.9 2.6 lOS.40 
1.225 - 3 . 6  -11.6 272 .1  
,592 2 .6  6 . 8  188.2 
1,121 3 . 9  32.2 37.8 
11.7 195.9 - 1 . 1  1 0 2 . m  
I- 870  ¶-1010.3 
5-l0iO.3 5-1230 
5-1230 5-1470 
.216  17.0 1 5 . 5  
,367 300.2 -11.1 
,135 133.6 5.9 
11.19 7.83 4 . 9 6  
3- 0dO 5-1012.9 
9-1012.9 5-1230 
5 - 1 2 1 0  5-1480 
I -  890  5-1015.9 
5-1OlS.9 5-1230 
5 - i Z Z ) O  5 - 1 4 9 0  
-253  20 .0  1 5 . 0  
.a91 100.9 -9.5 
.122 143 .2  9 .3  
11.39 8.14 5.53 
.e93 24 .6  15 .2  
.421 301.9 - 8 . 1  
.113 154.3 9 . 3  
12.26 8 .70  6.24 
e337 30.3 15.9 
- 4 5 s  303.4 - 6 . 8  
. IO9 166.7 7.2 
13.20 9.49 7.10 
.E73 102.1  .318 . I 9 8  209.2 451.3 ,544 1.0510 107.7 
1.378 7 5 . 5  .438 1.140 49.5 185.5 -6460 1.651 85 .7  
.670 100.3 ,314 1.304 204.6 414.3 .e95 1.7130 102.2 
6.85 2.62 121.67 2 l i l 2  92.5 21.3 2 4 . 1  a393 4.722 
.881  105.2 -342 -810 214.8 451 .6  .533 1.0870 109.1 
1.376 73.8 -449 1.140 54.6 185.9 -6280 1.652 8 5 . 2  
,660 98.6 ,318 1 .281 199.5 119.3 .a74 1.6890 103 .2  
6.97 2.46 13.69 2 /1 /2  9 3 . 9  17.1 21 .2  ,340 5.437 
.892 108.4 .371 .E27 219.8 451.9 . 5 2 0  1.1340 110.6 
1.314 71.9 ,463 1.130 60.1 186.3 ,6070 1 . 6 5 3  84.6 
.6$1  9 6 . r  .324 1 .261  194.4 424.2 ,852 1.6700 1 0 4 . 4  
7.12 2 .38  14.16 2/1/2 95.5 13.7 17.8 a290 6.447 
- WAR3 ARRlVAL OAlE = 2451240 I 2 WAR 1999) -- 
1.231 -3.8 -11.6 276.1 
,188 2 . 5  6 . 0  186.5 
1.117 2 . 6  26 .6  47.0 
11.9 197.6 -4 .9  100.30 
1.240 - 4 . 0  -11.2 280.7 
, 5 8 2  2.0 5 . 3  184 .6  
1 .113  2 .0  27.7 5 5 . 2  
13.0 199.9 - 8 . 4  97.80 
1 .250  - 4 . 0  - 1 0 . 5  285.7 
.576 1 . 7  4 .8  182 .6  
1.110 1 . 7  27.5 63.3 
14.6 202.6 - 1 1 . 0  95.5C 
5- 900 5-1019.1 
5-1019.1 5-1230 
1-1230 5 -1300  
5- O S 0  5-1010.1 ,182  43 .8  26 .2  
5-1010.1 5-1240 .359 301.3 -12.8 
5-1240 1-1430 .209 121 .4  34 .9  
12.32 8.93 4.44 
.a56 85 .0  
1.360 77.5 
.737 106.8 





,293 -768  167.6 455.6 
,126 1.158 43.2 188.3 
.339 1.475 233.2 389.2 
12.88 2/1/1 97.6 43.6 
.274 .773 179.4 452.4 
.417 1.164 38.0 188.1 
.332 1.438 228.8 394.s 
13.21 2/1/1 96.5 41 .1  
,543 ,993 106.7 1,211 - 2 . 3  -7 .3  269.7 .359 
,6650 1.651 83.9 .598 2 . 9  8.7 186.9 .161 
.973 1.9750 97.3 1.144 -3 .0  -4.3 29.8 ,221 
31 .5  .465 3.685 14.5 197.e 10.0 104.40 1.250 
5- 840 5-1007.0 .160 28 .2  23.S 
5 - 1 0 0 7 . 0  1-1240 ,336 300.9 - 1 5 . S  
I - 1 2 4 0  5-1440 -204 128.4 43 .2  
11.85 8.12 4.17 
5- 100 5-1008.6 ,186 11 .3  1 1 . 3  
5-1008.6 5-1240 e349 301.1 -14 .0  
S-1240 5-1460 ~ 2 1 2  123 .6  -18.8 
$2.42 9.06 4 .52  
1.214 -2 .6  -9.0 266.4 -336  
.602 3 .5  1 0 . 5  188.9 .156 
1.139 -4 .9  -10.6 3 5 . 5  - 2 4 2  
17.4 196.1 11.4 1oe.00 $.e14 
.562 .985 103. 
.678C 1.650 8 4 .  
.961 1.9160 98.  
34 .3  .533 3.38 
,864 9 6 . 0  .283 .781 191.8 451.3 .560 1.0020 105.9 1.220 -3 .3  -11.1 e69.6 ,349 
1.381 78.2 .422 1.160 41.0 188.2 ,6710 1.630 8 4 . 1  .600 3 .1  9.4 161.7 ~ 1 6 0  
~ 7 0 2  105.3 .323 1 .371  219.3 404.0 .928 1.8140 100.5 1.129 12.5 5 4 . 3  7.9 ~ 3 3 0  
6.76 4.53 14.97 2/1/2 97.1 48.9 30.6 .494 3 . 7 6 0  1 4 . 1  196.5 5 . 3  105.90 1.365 
98.9 .298 .?e7  .553  1.0220 106.7 1.224 -3.6 -11.3 273.0 .361  
77.0 .429 1.156 44.7 188.4 .6600 1.651 83.8 .597 2.7 6 . 3  186.3 e l62  
103.8 . 3Z l  1.342 214.2 409.6 .911 1.7720 101.4 1.124 4.5 34.3 96.7 .211 
3.19 13.71 2/1/2 98.0 28.2 27.9 -446 4 .154  12.2 197.4 1.1 103.40 1.406 
5- 810 5-1011.0 ,216 17.9 
5-1011.0 5-1240 -367 301.4 
3-1240 5-1470 ~ 1 5 1  132.8 
11.53 8 .11  
1 5 . 7  
-12.1 
4 .3  
4.93 













I .  380 
.690 
6.82 
.E72 101.8 .317 .796 
1.378 75.6 .438 1 . i49  
.679 102.2 3 2 1  1.314 
6.90 2.86 13.77 L / l / 2  
,879 104.9 .341 .a06 
1.377 73.9 $449 1.142 
.a68 100.5 ,323 1.289 
7.03 2.64 13.95 P / l /P  
202.4 451.4 
5- 686 5-1013.6 
5-1015.6 5-1240 
5-iL40 3-1480 
5- 890 5-1016.6 
5-lQt6.B 5-1240 
5-1240 1-1490 







-289  25.3 
-419  303.3 
el23 151.9 






' 54.2 188.9 
I 203.9 419.2 









107.7 1.230 -3.6 - 1 1 . 5  t 7 7 . 0  ,391 
63.4 .S93 e.4 7 . 2  184.6 -166  
102.4 1.120 2.8 29.3 46.8 -275 
4.673 11.5 199.1 -2.9 100.70 1.447 
109.0 1.236 -3.9 -11.1 281.6 . 4 ¶ 9  
82.0 . I88  8.0 6.3 182.8 .17$? 
103.4 1 .115  2.1 27.6 55.3 - 2 8 5  
5.366 12.0 201.3 -6 .5  96.20 1.492 
.333 31.0 
-453 304.6 
~ 1 1 6  163.4 
13.SL 9.W. 
.E90 100.1 .370 .E24 219.0 452.3 .519 1.1280 110.1 1.249 -4.0 -10.5 286 .7 '  -453 
i . 3 7 )  72 .1  .463 1.132 19.7 im.2  .(IDSO 1.650 02.3 . 5 ~  1 .7  5.5 mi.1 . ire  
,657 98.6 -327 1.266 198.8 4941.0 .OS#! 1.6600 104.4 1 .114  1.7 27.4 63.6 .E97 
?.19 L.SO 14.19 t l l l t  101.7 13.8 16.9 .e93 S.355 18.2 204.C - 0 . 7  05.00 1 . 5 6 1  
339 
STOPOVER T I U E  = 0 CAYS 1999 OUTBOUNC SWINGBY I I I S S I C * N  CURATION 600 C A Y S  
U A R S  ARRIVAL CATE E 2451250 
-.-- __ ._ 
LAUNCH SUNGBY SPEED1 
SUNGBY ARRIVE SPEED3 
DEPART RETURN SPEEOS 
























9 .51  
30.1 
302.2 
1 2 1 . 5  
8 .89  
26.2 1.8 .854 84.0 -301 .766 165.1 456.8 
-12 .9  - 3 . 5  1.380 16.9 .430 1.157 44 .8  191.4 
31.6 3.5 . 7 5 5  110.8 -362 1.522 238.6 390.1 
4 .56  3 . 5 2  6.92 5 . 0 2  13.06 2/1/1 104.2 42 .0  
23 .8  2 . 0  .e59 89.5 .215 .112 178.6 452.8 
-17.6 -4 .3  1.382 79.1 ,418 1.166 37.9 191.2 
35.0 4 . 1  .741 109.1 , 3 5 1  1.476 234.0 395.2 
4.18 3.43 6 .83  4.72 13.28 2 /1 /1  102.7 31.8 
.536 .997 101.2 
.6600 1.655 8 1 . 6  
.911 2.0730 9 1 . 9  
30.8 .441 3.111 
.559 .985 105.6 
.679D 1.652 82.2 
.951 1.9940 98 .9  
34.9 .526 3 . 3 3 8  
1.210 -2 .3  - 7 . 2  212.2 
,603 2 .9  9 .3  184.8 
1 .153  -2 .3  - . 6  21.8 
1 S . O  199.4 10.6 103.50 
1.213 -2 .8  - 9 . 0  267.4 
.608 3 . 8  1 2 . 2  1 0 1 . 6  
1.146 - 3 . 4  - 3 . 5  32.8 
20.0 198 .1  14.1 100.50 
1 2  UAR 1999 
R A l  CECLl 1 1 V 1 P S I  1 ECCEN SUA THETl THET2 PERlH APHEL P S I  2 V 2 I 2 CECL2 RA2 SPEECD 
RA3 OECLS I 3 V 3 PSI 3 ECCEN SUA THET3 THfT4 PERIH APHEL PSI 4 V 4 I 4 CECL4 R A 4  SPEED4 
R A 5  CECLS 1 5 V 5 P S I  5 ECCEN SWA THETS THET6 PERIH APHEL P S I  6 V 6 I 6 DECL6 RA6 SPEEO6 





. 3 3 8  
, 163  
,246  
.230 
UAfS ARRIVAL CITE = 2451250 (12  UAR 1999) -- - 
5- 850  5-1007.8 ,161 21.4 20 .2  2 . 0  ,861 92.9 
5-1001 .8  5-1250 .a38 302.2 -17.6 -4.3 1 .382  19.1 
5 - 1 2 5 0  5-1410 .221  138.1 44.9 8.3 .728 108.5 
12.45 9.02 4.25 3.43 6.83 4.17 
5- 810 5-1011.1 .213  19 .0  15 .9  1.8 -865 98 .6  
5-1011.1 5-1250 .361 302.8 -13 .2  -3.6 1.380 17 .1  
S-1250 5-1470 .172 132.2 .9  -4 .2  ,701 105.7 
12.02 8 . 5 1  4 .89  3 .51  6 . 9 1  3.62 
.275 .176 187.6 451.8 .563 .9890 1 0 5 . 5  1 .216 - 2 . 9  -10.2 261.9 -338 
.418 1.165 31.9 191.2 .6780 1.653 8 2 . 2  ,608 3.8 12 .2  181.6 e163 
.343 1.433 229.2 400 .1  .942 1.9250 9 9 . 9  1.140 - 6 . 9  -14.9 40.7 e278 
3.83 2/1/1 102.l 39.9 34 .0  ,526 3.417 19 .2  198.0 1 2 . 2  108.50 1.211 
.298 ,786 201.7 451.8 ,552 1.0100 106.7 1.223 -3.6 -11.4 2P3.8 .367 
.429 1.158 44.3 191.4 ,6610 1.655 81.7 .603 2.9 9.4 185.0 . 1 6 1  
.332 1.359 219.0 409.8 .908 1.8110 101 .8  1.128 5 .8  38.0 34.4 - 2 8 1  
3.99 2/1/2 104 .1  30.6 28.3 ,446 4 . 0 9 6  13.2 199 .1  3.1 103.90 1.302 
5- 880 5-1014.4 a247 21.8 15 .2  1 . 6  .E70 101.5 ,317 .794 2 0 7 . 1  452.1 ,543 1.0650 1 0 7 . 7  1.229 -3 .8  -11.4 278.0 a390 
5-1014.4 5 - 1 2 5 0  .390 303 .6  -11.0 - 3 . 2  1.379 75.7 .438 1.152 48.8 191.6 ,6470 1.656 81 .2  .599 2 . 5  8.1 183.4 - 1 7 1  
5-1250 5-1480 -150  141.1 9 .2  -1 .4 ,689 104.1 .329 1.328 213.7 414.5 .e90 1.7650 102 .7  1.123 3.1 2 9 . 9  46 .6  e282 
12.17 8 . 5 8  5.42 3.60 7200 3.16 13.91 2/1/2 105.1 21.8 25.1 .395 4.605 1 1 . 5  200.7 - . 7  101.20 1.424 
5- 890 5-1011.4 .285 26 .1  15.3 1.4 .E17 104.6 ,340 .8OS 213.2 452.4 ,531  1.0790 109.0 1.237 -3 .9  -10.9 282.6 .418 
5-1017.4 5-1250 .418 304.8 - 9 . 2  -2.9 1.318 74.0 .449 1.144 53.8 191.8 ,6310 1.658 80.7 .594 2 .1  6 .9  181.1  ~ 1 1 6  
5-1250 5-1490 .136 150.3 10.1 - . 3  .616 102.4 .329 1.299 208.4 419 .1  .E72 1.1260 103.6 1.118 2 .1  2 7 . 8  55.4 e290 
1 2 . 1 0  8 . 9 1  6 . 0 9  3.12 7.12 2.88 14.04 2/1/2 106.2 17 .3  21.9 .343 1 . 2 1 4  11.2 202.9 -4.5 98.80 1.468 
5- 9017 5-1020.6 .328 31.7 15 .9  1.1 .e87 107.1 ,368 .E20 218.2 452.7 ,519 1.1220 110.1 1.247 -3 .9  -10.2 2 8 7 . 1  .4S2 
5-1020.6 5-1250 ,452 306.4 - 7 . 7  -2 .6 1.376 12.2 .463 1.136 59.2 192.0 .6100 1.661 80.1 -589  1 . 1  8.0 180.1 ,184 
5 - l 2 S O  5-1500 .125 160.8 9 . 7  .2  .665 100.5 .331 1 .213  203.0 423.8 -852 1.6940 104.5 1.113 1.1 21.3 6 3 . 1  -300 
13.49 9 .60  6.92 3.89 7.29 2 .68  14.24 2/1/2 101.3 13.9 18.6 ,.e95 6.196 11.9 205.8 - 7 . 7  98.20 1 . 5 3 2  _______ ___ MARS ARRIVAL DATE = 2451260 (22 MAR 1999) -_ 
5- 8 4 0  1-1008.5 .162 3 1 . 1  24.0 2 . 0  .E58 89 .2  .217 .771 171.9 453.2 ,558 .98S 105 .7  1.213 - 2 . 6  -8.9 268.3 ~ 3 4 0  
I -1008 .3  5-1260 .540 303 6 -20 .0  -4 .9 1.383 79.2 .418 1.168 31.3 194.1 ,6800 1.651 80.3 .615 4 .3  13.9 181.2 -169  
3-1260 5-1440 .241 1 2 8 . 1  30.9 3 .8  .160 111.8 .375 1.525 239.2 395.9 .953 2.0980 9 9 . 6  1.156 -2.4 1.0 30.9 e 2 5 1  
13.01 9.44 4 . 1 8  3.56 6 .96  5.26 13.47 2/1/1 108.1 36 .0  35.9 ,520 3.249 23.5 200.4 11 .6  109.40 1 .169  
5- 8 5 0  5-1008.3 ,167 22.3 20.4 2 . 0  .E60 92.7 .276 ,715 1 0 1 . 2  452.0 .562 .9890 105.1 1 .211  -2 .9  -10.2 268 .5  -339  
5-1008.3 5-1260 .339 303.6 -20.3 -5 .0 1.383 79.3 .418 1.169 37.0 194.1 .6810 1 .651  80.3 .615 4 .4  14.1 187.4 .169 
S-1260 5-1450 .229 134.5 S5.S J.6 .745 110.5 ,363 1.412 234.3 4 0 0 . 1  ,938 2.0060 100.5 1.148 - 4 . 1  - 3 . 5  31.4 .e72 
12.17 9 .21  4.25 3.56 6 . 9 1  4 . 9 6  13.12 2 /1 /1  108.0 3 3 . 1  35.3 ,523 3.302 23.2 200.4 16.3 109.80 1.204 
5- 870 5-1012.5 . e l l  20.1 16.1 1.1 ,864 98 .3  ,298 ,784 200.8 4 5 2 . 2  .551 1.0170 1 0 6 . 1  1.222 -3.5 -11.3 2 1 5 . 0  
5 - 1 0 1 1 . 1  5-1260 .367 304.4 -14 .1  -3 .9  1.381 17.2 .430 1.161 43.9 194.3 ,6620 1.660 79 .1  ,610 5 .2  10 .4  184.3 
5-1260 5-1470 -204 131.3 - 7 . 3  -7 .2  ,714 101.1 .346 1.383 223.8 410.1. .905 1.8610 102.2 1.134 8.9 4 6 . 0  27 .9  
5- 880 1-1011.C ,243 22.8 15.4 1.1 .E68 101.2 .316 ,792 206.8 452.5 ,541 1.0420 1 0 7 . 1  1.228 -3 .7  -1’1.2 279.1 
5 - 1 0 1 5 . C  $-1280 .390 305.2 - 1 1 . 9  - 3 . 1  1.380 T 5 . 8  .439 1 . 1 5 5  48 .3  194.4 ,6490 1.662 79.3 ,607 2 . 7  8.1 182.1 
5-1260 (-1480 . I 6 8  140.8 8.3 -1 .7  . T O O  106 .1  ,340 1.345 218.4 414.6 ,887 1.8030 103.0 1 .121  3.5 31.0 48 .1  
12.84 9 . 2 1  4 . 8 1  3.63 7.03 4 .36  14.64 2/1/2 109.5 36.9.  28.8 -446  4.020 14.7 201.1 8.2 104.50 
12.61 8.89 5 .36  3.12 1-12 3.53 14.08 2 / i /2  110.4 22.4 25.6 .396 4.521 12.0 eO2.1 1 . 6  101.70 
.367 






. i r e  
5- 890 5-lOl8.E ,281 27 .0  15.4 1 . 3  ,814 104.2 ,339 .e02 212.3 4S2.8 .530 1.0740 1 0 9 . 0  1.235 -3.0 -10.8 283.8 ,417 
8-lOl8.L 5-1260 .411 306.4 - 9 . 8  -3 .1  1.379 14.1 .450 1.148 13.3 194.5 .632D 1.664 ?8.7 .602 2.2 7.3 181.2 .le2 
I-1210 3-1490 . i l l  149.4 11.0 - . 4  ,687 104.4 .337 1.312 212.9 419.1 .869 1 . 7 1 5 0  103.9 1.121 2.2 21.9 5 5 . 4  .e9e 
15.05 9.19 1 . o ~  3.85 7.25 3.18 14.17 e / i / z  111.4 17.4 ee.3 ,345 5.166 10.8 ~ 0 4 . 1  - 2 . 5  9 9 . 0 ~  1.430 
- MAR8 ARRIVAL DATE = 2451270 I 1 APR 1999) 
5- 860 5-101O.e -184 20 .7  11.9 1.0 .860 91.3 .e84 .178 193.7 452 .2  e 5 5 1  e9990 106.0 1.L18 -3.2 -10.9 212.1 -a351 
5-1OlO.e 5-1270 . I 5 1  301.4 -20.1 -5 .1  1.383 78.7 .423 1.170 39.0 191.0 ,6710 1.664 78.3 .621 4.4 1 3 . 8  186.3 .177 
I-IZIO ~ - 1 4 e o  . t 4 2  i 4 3 . 0  37 . r  r . 3  .741 1 1 i . t  ,373 1.464 234.1 405.1 ,917 t.OlOD i02.0 1.149 -5 .7  -e .e  43.3 .sot 
is.50 9 .71  4 . 4 e  3.75 7.19 S.LQ 14.27 t ~ i  115.3 3e.4 33.4 .4e9 3.404 22.0 203.0 1 s . e  1 o e . m  ; . t i 5  
346 
STOPOVER TIUE 0 D A Y S  1999 OUTBOUND SWINGBY NISSIQN OURATION Z 640 O A V S  
UARS A R R I V A L  CATE Z 2411150  
2 DEC 1998 
LAUNCH SUNGBY 6PEEDc R A l  DECil- i  1 ---V 1 -&.i-l~CCEN--3NA -THE11 THET2PERlH -APHEL PSI 2 -  V 2 I 2 DECL2 RA2 SPEED2 
6wNGBV A R R I V E  WEE03 R A 3  DECLS 1 3 V 3 PSI 3 ECCEN SWA WET3 THET4 PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  SPEEC4 
DEPART RETURN EPEE05 R A 5  DECLS I 5 V C PSI 5 ECCEN SHA THE15 WET6 PERlH APHEL PSI 6 V 6 I 6 OECC6 RA6 SPEED6 - --- __ __  PROP -FER0 DVL DVA EVA DVD EVR TYP_E-SUH A-SUN RI(APPA-;A _ _  E --X-NC--RAP -DECLP ETA PERIC 
._ --_I_ ._ 
HARE ARRIVAL DATE : 2451150 ( 2 OEC 19981 -- --- -- - - ---___ _. ____ - 
1- 820 5-1006.E .196 4 1 . 5  26.6 2.3 .a60 83.2 ,296 .772 163.2 455 .1  .S43 1.001 106.9 1.213 - 1 . 6  -5 .7  2 6 3 . 6  .362 
5-IOO6.2 5-1150 .362 299.9 - 5 . 8  - 1 . 5  1.406 18.0 .468 1.267 38.4 150.1. ,6740 1 . 8 6 O A  111.4 .642 1.9 -7.4 208.3 -268  
1-1150 5-1460 .083 144.8 1.7 - 1 . 5  ,658 89.8 .280 1.301 179.5 404.6 .936 1.665 99.3 1.111 2 .6  26.8 32.9 .e23 
12.54 6 - 6 2  4.63 5.93 9 . 3 1  1.98 12.92 2/1/2 32.2 28.3 35.9 -4S9 3 . 2 4 1  6 . 1  191.9 . 2  101.50 1.031 
5- 030 S-1002.1 .160 26.9 25.1 2.4 .864 8 8 . 2  .269 .176 17S.2 451.2 .568 .985 105 .1  1.215 -2 .2  -1.8 259.9 .328 
5-1002.5 5-1190 .328 301.1 -6 .8  -1 .6  1.408 80.2  .460 1.279 31.5 149.1 -6910 1.861A 111.3 .648 2 .1  -7 .4 209.5 -266  
6-1150 5-1470 .087 116.8 2.2 -1.0 .653 88.4 ,292 1.290 176.0 411.0 ,913 1.667 100 .9  1.111 2 .2  21.8 39.2 e241 
1 2 - 0 9  6 .21  4 . 1 1  1.88 9.26 2.01 13.21 2 / t / 2  31.1 23.0 40.8 ,559 2.868 7.9 190.4 -1 .4  109.80 1 . 0 4 4  
I- 640 1-1001.9 ,159 16 .6  21.5 2.4 ,866 
5-1001.9 1-1150 .323 301.4 -1 .0 -1.6 1,408 
1-1110 5-1460 .OB1 168.2 1.3 -.I . 648  
12 .21  6 .34  4 . 1 5  1 .87  9.21 
1- 810 1-1002.8 . 1 7 5  11.4 18.2 2.4 .e68 
5-1002.8 S-1150 .330 301.0 - 6 . 1  -1 .6  1.408 
5-1150 5-1490 . l l l  178.0 - . 2  -.2 .643 
12.65 6 . 1 1  4 . 3 4  1.88 9.26 
91.7 
8 0 . 6  
86.7 
2.19 
9 4 . 1  
80.0 
8 4 . 7  
2 . 4 3  
.264 e780 184.8 449.7 .574 .986D 104.8 1 .211  - 2 . 6  -9 .5 259.7 .323 
.459 1.280 30.4 148.9 .693D 1.868A 111.3 .649 2.1 -1 .3  209.7 .265 
.301  1.279 172.4 417.3 .e66 1.671 102.5 1.110 2.0 2 5 . 7  41.8 .210 
13.69 2/1/2 31.0 18 .4  41 .3  .571 2.834 9.5 190.1 - 3 . 5  llO.4D 1.058 
.e l0  ,784 193.1 449.2 ,572 .E950 105.0 1.220 -3.0 -10.8 261.2 ,330 
.461 1.218 32.0 149.1 .689D 1.866A 111.3 .647 2 . 0  -1 .4  209.4 .e68 
.325 1.268 168.8 423.7 .E55 1.680 104.3 1.110 1.9 26 .1  12.7 .298 
14.19 2/1/2 31.2 14.4 39.5 . 5 5 1  2.962 11.1 190.2 - 6 . 0  109.10 1 . 0 6 1  
5- 860 5-1004.1 .ZOO 10.4 15.9 2.4 . e l 1  9 1 . 6  .282 .790 200.4 449.1 3 6 7  1.0120 105.7 1.224 :3.4 - 1 1 . 1  2 6 3 . 9  -346  
1-*004.8 5-1150 .346 300.3 - 6 . 2  -1 .6  1.407 79.0 .464 1.212 35.2 149.6 .682D 1.863A 111.4 .645 2.0 -7 .4 rUa.9 -267  
1-1110 5-1500 -131  186 .1  -1 .9 .2  -637 82.4 -348 1.251 165.2 430.2 -820 1.694 106.3 1.109 1.8 26 .6  59.9 ,330 
13.38 7.48 4 . 6 9  5.90 9 .28  2 .79  14.80 2/1/2 3 1 . 1  10.8 36.4 ,503 3 .201  12.9 190.8 -8 .7  106.9D 1.106 ___ - ____ MAR8 ARRIVAL DATE = 2451160 (12  DEC 1998) 
5- 620 ' 1-1007.1 -201 43 .2  2 6 . 6  2 .2  .e59 82.1 .301 .171 162.3 455 .8  .539 1.003 101.1 1.212 -1.8 - 5 . 7  265.0 -368  
5-1001.1 1-1160 .368 298.5 -6 .2  -1 .7 1.397 77.3 .456 1.227 41.4 156.0 .667D 1.787A 107 .7  ,623 1 .9  -6 .2  206.7 ,238 
3-1160 5-1460 .085 140.9 e . 2  -1.6 .658 91.4 .e80 1.302 183.5 404.2 .93? 1.6670 99.2 1.111 2.7 27 .1  32 .6  ,223 
11-88 6.71 4.10 5.17 8.16 2.01 12.92 2/1/2 38.5 29.0 33.3 .445 3.490 6 .3  191.8 a9 104.00 1.107 
5- 830 5-lOO3.E .le2 28.4 25 .2  2.4 .863 88.0 .e71 . I 7 6  174.5 451 .5  .566 .985 105.2 1.214 - 2 . 2  - 7 . 1  260.6 .3PO 
5-1003.2 3-1160 .330 299.4 - 7 . 4  -1.8 1.399 79.7 ,447 1.240 34.0 154.9 .686D 1.793A 101.7 .628 2.1 - 6 . 2  208 .3  -236  
5-1160 5-1410 ,066 153.3 3 . 0  -1.0 .653 89.9 .291 1,290 179.8 410.4 ,915 1.666 100 .7  1.111 2.3 26.4 39.4 ,243 0 
11.34 6.21 4.18 5 .12  8.51 2.03 13.24 2/1/2 37.1 2 3 . 1  38.2 .552 3.054 8.0 190.0 -.I lO8.4D 1.133 
5- 640 1-1002.1 .159 17.8 21.8 2.4 .E65 91.5 .e61 . I 7 9  184.2 450.0 .572 ,9860 104.8 1.211 -2.6 - 9 . 4  260.4 .324 
S-1002.5 5-1160 .324 299.6 - 7 . 6  -1.8 1.400 80.1 .445 1 . W l  32.1 154.1 .6890 1.194A 107.6 .629 2.2 - 6 . 1  208.6 .235 
5-1160 5-1480 .093 161.5 2 . 1  - . 6  .647 88.3 ,304 1.279 176.0 416.6 .e89 1.668 102.3 1.110 2 .1  2 6 . 2  4 6 . 2  .E66 
11.39 6.28 4 . 1 5  S . 1 1  8.50 2.13 13.62 2/1/2 36.9 18.9 38.8 .S73 3.011 9 .4  189.6 -2 .1 109.10 1 . 1 5 1  
5- 850 1-1003.3 .174 1 2 . 3  18 .4  2.4 .E61 9 4 . 6  .270 . I 8 3  192.6 449.4 .S72 .9950 105.1 1 . 2 2 0  -3.0 -10.8 2 6 1 . 8  -331  
3-1003.8 5-1160 .331  299.3 -7.4 -1.8 1.399 79.6 .447 1.239 34 .2  154.9 .605D 1.193A 101.7 ,828 2.1 - 6 . 2  208.3 ,230 
5-1160 5-1490 .lo5 176.1 .4  - . 2  .642 8 6 . 3  .321 1.267 112 .2  422.8 .e60 1.673 104.0 1.109 1.9 26.4 53.2 ,292 
11.18 6 .66  4.33 5 .12  8 . 5 1  2.32 14.08 Z/l/2 37 .1  14.9 31 .2  ,549 3.138 10.9 189 .8  -1 .3  106.OD 1.174 
5- 860 5-1004.9 
5-1004.9 5-1160 
5-1160 5-1500 








.367 298 .1  
.146 193.2 
13.41 6 .24  
____- 
I- 820 1-1008.1 ,206 44.9 
5-1008.1 5-1170 .374 297.7 
5 - i t 7 0  1-1460 -088 137 .1  
11.42 6.64 








- 6 . 8  
-1 .7 
4.67 
1 4 . 9  
- 6 . 2  
- 3 . 6  
5 .16  
-- 
26.5 
- 6 . 6  
2 . 7  
4 * 98 
2 5 . 4  
- 8 . 0  
4 . 0  
4 . 2 0  
2 .4  
-1 .7  
.2 
5.14 
2 . 3  
-1 .7  
.I 





. 8 7 i  97.5 .2eo . rag  200.0 449.3 . s e i  i . o i i o  105.7 1.224 -3.4 
6 .52  2.63 14.64 z / i / z  37.7 11.4 34.3 .so2 3.308 12.7 190.4 
.e30 8 1 . 5  .366 1.244 164.7 435.4 .789 1.100 108.0 1.107 1.8 
.e59 82 .2  .so5 . r i i  161.4 456.4 . s 3 ~  1.006 107.4 i . 212  -1.8 
1.398 18.7 ,451 1.254 31.2 155.4 .678D 1.79OA 101.6 ,625 2.0 
.636 84 .1  ,341  1.255 168.4 429.0 .e27 1.684 105.8 1.108 1.8 
,875 100.4 .299 .797 206 .1  449.4 .S59 1.0350 106.6 1.229 -3 .8  
1.391 71.3 .456 1.227 41.3 156.0 e6670 1.7871 101.7 .621 1.9 
8.56 3-08 15.32 2/l/i? 38.1 8 . 2  30 .9  .446 3.749 14.7 191.4 
- MARS ARRIVAL DATE 2451170 (22 DEC 1998) 
1.390 7 6 . 1  e449 1.199 44.0 161.4 -6600 1 . 1 3 7 A  104.0 .606 1.9 
,659 92 .9  .281 1.305 181.6 403.9 .938 1.6710 99.2 1.112 3 . 0  
1.91 2 .06  12.93 2/1/2 45 .1  29.6 31 .3  .430  3.702 6 .6  192.1 
-11.7 264.4 .346 
-6 .2  201.6 .e38 
26 8 60.5 ,321  
- 8 . 1  lO1.8D 1 .199  
-12.1 267 .1  .367 
- 6 . 2  206.1 .e38 
21.3 68.0 .356 
-11.0 103.3D 1.225 
-5 .6  266.2 .a74 
-4 .7  204.4 ,214 
2 8 . 1  32.6 -224 
1 . 7  102.10 1.163 
2.3 ,862 87.7 ,212 ,175 113.9 451.9 .564 .986 105.3 1.214 -2 .2  -7 .7  261.5 .332 
-1 .9  11.393 19.3 .43? 1.212 35.9 160.3 ,6820 1.742A 104.1 .613 2.2 - 4 . 6  206.0 ,211  
-1.1 .653 91.5 .291 1.292 183.1 410.0 .916 1.6610 100.6 1.111 2 . 4  27.0 39.6 ,242 
4 . 5 2  1.91 2.04 13.22 2/1/2 43 .6  24 .0  36.4 .541 3.204 8.3 100.0 . 6  107.50 1 .201  
5- 0 4 0  5-1002.9 ,119 18.8 22.0 2.4 ,861 91.4 .266 .718 183.8 450 .2  . S l l  .985D 104.9 1.218 - 2 . 6  - 9 . 4  261.0 .325 
I-1002.9 5 - 1 1 7 0  ,325 298.5 -8 .4  - 2 . 0  1.393 79.7 ,435 1 .214  34.4 160.0 .686D 1.743A 104.1 .615 2 . 2  -4 .6  206,O' ,211  
1-1110 5-1480 . O S 1  162.3 3 . 2  -a6 .647 89 .9  .SO3 1.219 119 .1  415.9 ~ 8 9 2  1.666 102.1 1.110 2 . 1  26.6 46.5 ,263 
io.rr 6 . 2 1  4 . 1 s  4 . 5 2  1 .9 i  2.10 i s . 5 7  z / i / z  43.3 19.4 37.0 .s69 3 .148 9 . 5  189.1 -1 .6  108.30 1.222 
9- 8 5 0  5-1oos.r , 5 1 3  13 .0  
¶-lOD3.7 5-1170 .331 298.3 
1-1110 5-1490 . l o 1  174.5 
11.10 6.17 .- 660 5-iOD5.3 ,191 11.6 
3-1001.8 5-1170 ,346 298 .0  
3-1170 1-1100 ,116 184.7 
11 .70  7.16 
5- 810 5 - 1 0 0 7 . 4  .229 13 .1  
(-1170 5 - 1 5 1 0  -536  193.2 
5-1007.4 s - i i r o  .s47 297 .1  
12.59 8 . 0 2  
I - 
5- 820 5-1DOP.E ,213 46.8 
5-1180 5-1460 .094 133.1  




1 . 2  
4.32 
16.1 
- 7 . 5  
-1 .1  
4 .66  
1 4 . 9  
-6 .6  
- 3 . 4  
5.13 
2.4 
-1 .9  
- . 2  
4 . 5 2  
2 .3  
-1.9 
.e  




4 . 5 r  
26.4 
- 6 . 9  
3 . 0  
4 .88  
2 . 1  
-1.9 
4 . 1 4  
-2 .0  
-867  84 .4  
1.393 79.3 
.641 8 8 . 0  
7.92 2.25 
.e70 97.3 
1.392 1 8 . 4  
.635 81.9 





- MAR3 ARR 
.E58 81,6 
1.385 76.2 
.661 94 .6  
1 . 5 4  2.14 
.210 .783 192.1 449.6 
, 4 3 1  1.212 3 5 . 1  160.2 
.311 1.266 175 .1  421.9 
13.99 2/1/2 43.6 15.4 
.E82 ,788 199.6 449.1 
, 4 4 1  1.208 38.1 180.6 
1 4 . 5 0  2/1/2 44.2 11.9 
.299 .796 206.3 449.6 
- 4 4 1  1.201 12.8 161.3 
.358 1 .242  161.8 434.2 
11.11 2 /1 /2  4 5 . 2  8 .7  
.311 .110 160.4 451.2 
. 4 4 1  1.178 46.4 166.4 
.283 1.308 191.7 403.8 
12.96 2/1/2 53.1 30.2 
.s3s i . 2 1 4  111.1 428 .0  
IVAL DATE = 245118D ( 1 
. S I 1  .994D 105.1 1.219 -3.0 
-6830 1.742A 1 0 4 . 1  .613 2 . 2  
,861  1.668 1 0 3 . 1  1.109 1.9 
85.5 .547 3.278 10.8 1sp.7 
,566 1.OlOD 105.7 1.223 -3 .4  
. 6 1 5 D  1.74OA 104.1 ,611 2 .1  
, 8 3 3  1.615 1 0 5 . 4  1.106 1.8 
3 2 . 9  .SO2 3.536 1 2 . 3  190.3 
.558  1.034C 
.664D 1.737A 
.790 1 .681  
29.6 -446 
JAN 19991 -- 
.530 1.009 
.854D 1 . 7 O Z A  
-938  1.6180 











I .  106 
14.3 
1.212 . 194 
1.113 
6 . 9  
-3 .7  
2 . 0  
1 .8 
191.3 




- 1 0 . 7  262.4 
- 4 . 6  206.0 
- 4 . 3  lO l .2D  
26.7 13 .1  
-4.1 eo5.o 
-1.2 i o s . 2 ~  
-11.6 264.9 
27 .1  6 1 . 1  
-12 .1  2 6 8 . 2  
- 1 . 7  2 0 4 . 8  
27.4 6 8 . 1  
-10 .3  102.ro 
- 5 . 6  e s r . 6  









. 3 1 4  
1.Z72 
. J e t  
e211 






3- 830 5-1004.8 . l e 4  S1.0 21.1 2.3 .e62 81 .5  .214 ,774 113.4 452.2 .562 .986 105.4 1.214 -2 .2  - 7 . 6  262.3 - 5 3 4  
$-1004.S 1-1100 . 3 3 4  237.7 -8.1 -2.1 1.388 79.0 ,431 1.193 3 1 . 3  16S. l  .679D 1.107A 100.7 ,603 2 . 3  -2.8 204.3 - 1 9 2  
6-1160 5-1470 ,090 14S.1 4.9 -1.2 .655 93 .1  .291 1.294 181.7 409.6 .91?  1 . 6 l l D  100.6 1.112 2 . 6  27.6 39 .6  ,242 
i 0 . 8 1  6.29 4 .21  4.01 7.47 2.08 13.22 z / m  50.8 24.1 35 .1  .538 5 .320  8.8 190.2 1.6 lD6.6D 1 . 2 4 0  
5- 640 5-1003.4 ,159 19.7 22.2 2 .3  .a64 9 1 . 2  .261 .778 183.3 450 .4  .570 .985D 105.0 1.216 -2 .6  -9.3 261.6 .326 
(-1003.4 5-1160 a326 297.9 - 9 - 1  -2.2 1.389 79.5 ,428 1.196 31.6 164.9 .683D 1.708A 100.8 .605 2.3 -2 .7  204.8 ,191 
S-li80 5-1480 -091  158.7 4 .4  - . 6  .6A9 91 .1  .302 1.280 183.6 411.4 .E94 1.6660 102.0 1.111 2.2 28 .9  46.8 ,281 
10.31 6.25 4 .15  4.06 7.46 2.10 13.14 2/1/2 50.4 19 .8  31.8 .565 3.253 9 . 7  169.7 -.3 101.00 lee74  
5- 650 5-1004.1 . I 1 2  13 .1  18.7 2.3 .866 94.3 1.211 .782 191.1 449.8 .SI0 .9940 101.1 1.219 - 3 . 0  -10.1 262.9 ~ 3 3 2  
5-1004.I 5-1180 -332  297 .1  -8.8 -2.1 1.388 79.1 .430 1.194 36.9 185.1 .68OD l . l O ? A  100.1 .603 2.3 -2.8 904 .4  . I 9 2  
S - S l O o  5-1490 -091 1 7 1 . 5  2.4 -.2 .642 89.1  .S i5  1.266 179.4 421.2 .E68 1.$65 103.1 1.109 1.9 26.9 5 4 . 1  .e83 
10.58 6.51 4 . 3 2  4.01 7.46 2.20 13.93 e/ i /z  50.1 11.9 34.4 .s45 3.38s 1 0 . 1  189.8 -3.1 206.80 1.301 
9- 860 5-1005-6 * l a 6  12.1 16.3 2.3 .869 97.2 .E82 .781 199.2 449.1 -565 l.OO9D 101.7 1.223 -5.4 -11.6 261.4 -346  
J-1005-6 5-1180 a346 297.5 -8.2 -2.1 1.388 78.2 .434 1.189 39.8 165.5 .6730 1.706A 100.0 -601  2.2 -2.9 203.6 ,192 
5-1180 5-1500 ~ 1 1 0  183.0 - .3  - 2  .636 8 1 . 6  .331 L.233 115.2 427.1 .e39 1.668 lD5.l 1.107 1.6 L l . 2  61.6 . IO8  
11.12 7.04 4.64 4.09 1.48 2 . 4 0  14.38 2/1/2 51.4 12.3 31.8 .SO1 3.649 l2.D 190.4 -6 .1  104.80 1 . 3 P I  
I- 870 5-lOOT.8 .228 13.6 S3.D 2.2 ,874 100.1 ,299 .795 2OS.9 449.8 . S 5 8  1.0320 106.6 1.228 - 3 . 1  -12.0 2 6 8 . 1  .le1 
S-1001.0 5-1180 ,367 297.4 -7.3 -2.0 1,386 17.0 .440 1.183 43.8 186.1 .6620 1.703A 100.5 - 1 9 1  2 . 0  -3.0 202.4 ,104 
8-1100 1- lS lO  -128 192.7 -3.0 .I .629 81.2 .3S l  1.240 l l l . 0  433.0 ,801 1.676 106.9 1.100 1 . 7  27.6 69.3 - 3 3 1  
1 i . 9 5  1.83 5.11 4.11 7 . 5 1  2.7E 14.94 2/1/2 52.4 9.Z Z6.7 .446 4.031 13.7 191.1 -9.3 102.30 1 . S 5 1  
s- 880 5-1010.4 .26S 17.0 14.7 E.1 .880 103.1 .320 .806 212.0 450.0 ,546 1.0640 101.8 1.236 -4.0 -12.1 P7PA6 ,393 
9-1010.4 5-1180 -3B3 291.6 -6.5 -1.9 1.384 75.3 .449 1.114 48.6 166.r  .64YO 1.701A 100.4 .592 1.0 -3.0 200.8 st96 
s-1180 21-1120 . I S 2  200.4 -5.4 .8 .e23 82.4 .376 1.2E6 16r.O 439.8 .Ye7 1.690 109.0 1.10s L 7  L l . 8  71.1 ,370 
13.10 0.94 3.73 4.1t  1.58 s.80 1 5 . 0 ~  e w e  s3.6 0.4 e5.a .see 4 . 0 1 1  15.0 ass.1 -1z.6 91.00 i - s o s  
341 
SIOPOVER TIHE z 0 DAY8 1999 OUT8OUND SUlNGBY HISSION DURATION : 6 4 0  D A Y S  
HARS ARRIVAL DATE = 2451190 
11 JAN 1999 
LAUNCH SWNGBY-8PEEDl- R A l  DECLI- I  1 - V ' l  P S I  l?CCEN--& -THETI  THE12 PERIH APHEL PSI  2 V 2 I 2 OECL2 R A P  SPEED2 
SUNGBY ARRIVE SPEED3 R A 3  DECL3 I 3 V 3 PSI  3 ECCEN SUA THETI THE14 PERIH APHEL P S I  4 V 4 I 4 PECL4 R A 4  SPEED4 
DEPART RETURN SPEED5 R A 5  DECLS I 5 V 5 PS I  5 ECCEN SUA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 OECL6 RAE SPEED6 
RAP OECLP ETA PERIC 
- - - .__ 
A- EVA OVO EVR IYPE-FUN A SUN R-UA!P~ -:A - E ___ 
- HARS ARRIVAL DATE = 2451190 111 JAN 1999) 
5- 820 5-1010.6 
5-1010.6 5-1190 
5-1190 5-1460 
5- 8 3 0  5-1004.9 
5 - 1 0 0 4 . 9  5-1190 
5-1190 5 - 1 4 7 0  






11 .12  7.28 
.165 32.4 
. 331  297.5 
A95 142.2 
10.12 6.38 
26.3 2 . 0  
-7.1 -2.1 





4 . 2 3  3 .14  
.E56 80 .8  ,319 .768 159.2 458.2 .523 1.013 108.3 1.211 -1.9 -5.6 269.3 
1.382 75.5 .444 1.163 48.8 111.0 ,6410 1.679A 91.0 .586 1.9 -1.1 198.1 
.665 96.2 .286 1.313 196.1 4 0 3 . 1  ,938 1.6890 99.3 1.114 3.5 31.2 31.6 
1 . 2 4  2.26 13.02 2/1/2 61.4 30.9 28.3 .393 4.094 1.2  193.9 3 . 1  100.40 
.e61 8 1 . 3  .e75 -774 112.8 452.5 .561 .981 105.6 1.213 - 2 . 2  -1.6 263.1 
1.385 78.8 .426 1.180 38.5 169.1 .6110 1.683A 97.5 ,596 2.4 - . I  201.6 
.658 94.8 ,293 1.297 191.9 409.4 .918 1.6110 100.6 1.113 2.7 28.3 59.5 
7.13 2.15 13.24 2/1/2 58.5 24.9 34.1 . 531  3.412 9.4 190.1 3.1  106.30 
,159 20.8 22.3 2.3 .E63 91.0 261 . 7 1 1  182.8 450.7 ,569 .9850 105.0 1.216 -2.6 -9.3 262.2 
.32l 291.6 -10.0 -2.4 1.381 79.4 .424 1.182 36.5 169.5 .6820 l.683A 91.5 ,598 2.5 -a6 202.2  
.093 154.9 5 . 1  -.I ,651 93.2 ,302 1.282 187.5 415 .0  ,895 1.6690 101.9 1.111 2 . 2  27.3 41.0 





, 3 3 1  
. 1 1 7  






5- 8 5 0  5-1004.5 .112 14.5 18.9 2.3 .866 94.1 .271 .I81 191.3 450.0 .569 .9930 105.2 1.219 -3.0 -10.6 263.4 e 3 3 3  
5-1004.5 5-1190 . 3 3 3  291.5 -9.7 -2.4 1 .385  79.0 .425 1.181 3 1 . 1  169.6 .6190 1.68% 91.5 .591 2 . 4  - . l  201.8 *ill 
5-1190 5-1490 ,096 168.1 3 . 8  - . 2  ,644 91.4 3 1 3  1.267 183.1 420.6 .E71 1.6640 103.3 1.109 1.9 21.2 54.4 ,281 
10.21 6.49 4.31 3 . 1 3  7 . 1 3  2.18 13.88 2/1/2 58.3 16.2 33.6 .543 3.462 1 0 . 1  190.2 -1.6 106.60 1.338 
5- 860 5-1006.0 -195 12.8 16.4 2.3 .e68 97.1 .282 .le7 198.8 449.9 .56S 1.0080 1 0 5 . 1  1.222 -3.4 -11.5 265.9 ~ 3 4 7  
5-1006.0 5-1190 , 347  291.4 -8.9 -2.3 1.384 18.1 .429 1.111 40 .5  169.9 .6120 1.682A 91.4 .595 2.3 - . 8  200.9 a178 
1-1190 5-1500 ,105 180.6 .9 .2 .631 89.4 ,327 1.253 118.8 426.3 .e43 1.663 104.8 1 . 1 0 1  1.8 21.4 62.1 - 3 0 3  
10.70 6.95 4.62 3.73 1.11 2.32 14.29 2/1/2 59.0 12.7 31.1 .SO0 3 .131  11.6 190.8 -4.8 104.60 1.366 
5- 870 5-1008.P .226 1 4 . 1  15.1 2.2 . E T 3  100.0 .298 .794 2 0 5 . 5  450.0 . 5 5 7  1.0310 106.6 1.228 -3.7 -11.9 269.2 ~ 3 6 7  
5-1000.2 5-1190 .367 297.4 -8 .0  -2.2 1.383 76.9 .436 1.111 44.4 110.4 .6610 1.68lA 91.3 .591 2.1 -1.0 199.6 - 1 7 9  
S - 1 1 0 0  5 - 1 5 1 0  .121 191.4 - 2 . 2  . 5  .630 81.1 . 3 4 5  1.239 114.4 432.0 .a12 1.661 106.5 1.105 1 . 1  21.6 69.9 -329 
11.41 7.68 5.09 3.79 1.19 2.59 14.19 2/1/2 60.1 9.6 28.1 .446 4.124 13.1 191.9 -8.1 102.20 1.394 
5- 880 5-1010.0 .263 17.5 14.8 2.1 .a19 103.0 .320 ,804 211.6 450.2 .541 1.0620 101.8 1 .235  -4.0 -12.0 213 .2  -393 
5-1010.8 5-1190 .393 297.8 -1 .0  -2.1 1.381 75.4 .444 1.162 49.2 111.1 .6460 l.679A 91.0 .586 1.9 -1.1 191.9 ~ 1 8 2  
5-1190 5-1520 .142 200.3 -5.1 .8 .623 84.4 .361 1.226 110.2 431.9 ,716 1.611 108.4 1.103 1.6 2 1 . 8  11.8 .359 
12.54 8 . 7 0  5.10 3.84 7.24 3.00 15 .40  2/1/2 61.6 6.8 2 4 . 1  .389 4.661 15.1 193.6 -11.4 99.60 2 . 4 2 1  
___ ____ -MARS ARRIVAL DATE 2 2451200 (21 JAN 1999) 
5- 820 5-1012.6 .236 52.2 26.0 1.9 .e51 79.6 ,331 .l61 151 .4  459.6 . 513  1.021 109.1 1.210 - 2 . 0  - 5 . 5  271.8 a407 
5-1012.8 5-1200 ,401 298.5 -1 .1  -2 .2  1.319 74.6 .446 1.151 52.0 175.4 .6310 1.664A 93.7 -580 1.9 e 8  193.9 ,174 
5-1200 5-1460 . l l l  128.5 2.4 - 2 . 1  .669 97.9 .290 1.320 200.5 403.7 .931 1.1020 99.4 1.116 4.0 32.8 3 0 . 1  -234 
11.33 7.67 5 . 2 4  3.66 1.06 2.42 13.10 2/1/2 10.4 31.8 26.6 *364 4.341 1.4 195.5 3.5 98.90 2 . 2 1 5  
5- 830 5-1005.6 .167 34.0 25.8 2.2 .860 81 .0  .218 ,113 112.0 452.9 . S 5 8  ,981 1 0 5 . 1  1.213 -2.2 -1.6 264.0 .359 
5 - 1 0 0 5 . 6  5-1200 .339 291.1 -10.2 -2.5 1.383 18.5 .424 1.171 39.4 173.9 .6750 1.666A 94.4 .593 2 . 5  1 . 5  198.5 m l 6 1  
I-9.200 5 - 1 4 7 0  ,102 139.1 6.4 -1.4 .662 96.5 .29S 1.302 196.1 409.2 .917 1.6810 100.8 1.114 2.9 29.0 39.3 -245 
10.02 6.51 4.25 3.51 6.91 2.26 13.21 2/1/2 68.5 25.3  33.4 .a22 3.483 10.3 191.5 4.5 105.90 1.296 
5- 840 5-1004.3 -159 22.0  22.6 2.3 .863 90.8 ,268 , 7 1 7  182.3 451.0 ,568 .9850 105.1 1.215 -2.6 -9.3 262.8 . 328  
5-1004.3 5-1200 ,328 297.8 -11.0 -2.6 1.383 19.2 ,420 1 .114  31 .2  113.7 .6800 1.667A 94.5 ,595 2.6 1.8 199.3 ,166 
11-1200 5-1480 .097 151 .3  7.0 - . I  ,654 95.0 ,103 1.285 191.6 414.1 .e96 1.6740 101.9 1.112 2.3 27.6 4 1 . 1  -261 
9.85 6.34 4.15 3.49 6.89 2.19 13.53 2/1/2 66.0 2 0 . 5  34.4 . 5 5 1  3.383 11.0 190.8 2.8 101.30 1.328 
5- 850  3-1004.9 . l r l  15 .4  19.0 2.3 .E65 94.0 .212 .180 190.8 450.3 .568 ,9930 105 .2  1.218 - 3 . 0  -10.6 264.0 a333 
5-1004.9 5-1200 . 3 3 3  291.1 -10.6 -2.6 1.383 78.9 .422 1.112 38 .2  113.8 .6780 1.661A 94.5 ,594 2 . 5  1.6 199.0 ,166 
5-1200 5-1490 .097 164.4 5.3 -.2 ,646 93.2 .312 1.269 187.1 420.1  ,873 1.6650 103.2 1.110 2 . 0  2 1 . 3  54.1 a279 
9.99 6.49 4.30 3.50 6.90 2.19 13.85 2/1/2 66.2 16.5 33.1 .541 3.512 11.0 190.9 - 1  106.50 1.360 
5- 880 5-1006.5 .194 1 3 . 5  16.5 2.2  ,868 96.9 ,282 ,186 198.3 410.1 ,561 1.0010 105.8 1.222 -3 .4  - 1 1 . 4  266.5 .341 
5-1006.5 5-1200 .347 291.6 -9.1 -2 .5  1.382 18.1 .426 1.168 41.0 174.1 .6110 1.666A 94.4 ,591 2.4  1.4 198.0 .la1 
3-1200 5-1500 ,103 117.5 2.3  . 2  .639 91.2 ,325 1.253 182.5 425.6 .a46 1.6600 104.6 1.108 1.8 27.5 62.4 , 3 0 0  
10.41 6.89 4.61 S . S 2  6.92 2.28 14.23 2/1/2 61.0 13.1 30.6 .500 3.784 11.4 191.5 - 3 . 2  104.60 1 .391  
5- 810 S11008.8 .225 14.1 1 5 . 2  2.1 .e12 99.8 .298 .193 205.0 410.2 .556 1.0290 106.6 1.221 - 5 . 1  -11.9 269.8 . 3 8 l  
5-1008..0 5-1200 .367 291.8 -8.6 -2 .3  1.381 16.9 .433 1.163 44.8 174.5 .6600 1.666A 94.2 . I 8 8  2 . 2  1.0 196.6 -169 
5-1200 5-1510 . 1 1 5  189.4 -1.2 .1 .631 88.9 .340 1.239 171.9 431.2 . E 1 1  1.660 106.2 1.105 1.6 21.1  70.4 .323 
11.11 7.55 S.06 5 . 5 1  6.91 2.49 14.61 2/1 /2  68.0 10.0 21.1  ,446 4.180 12.5 192.6 - 6 . 1  102.20 1.420 
5- 880 5-1Oll.e .261 18.0 14.8 2.0 .818 102.8 .319 -803  211.1 450 .4  ..541 1.0590 1 0 1 . 1  1 .234  -3.9 -11.9 213.6 .393 
5-1011.2 5-1200 .393 298.2 -1.6 - 2 . 2  1.380 75.4 , 441  1 . 1 5 5  49.5 115.0 .6450 1.6641 93.9 .583 2 . 0  - 8  194.8 .172 
5-1200 5-1120 ,133 199.5 -4 .4  - 8  ,624 86.3 .360 1.225 113.5 436.8 -184 '1.666 108.0 1.102 1.6 21 .8  78.4 b350 
12 .11  8.49 5.68 3.63 1 . 0 3  2.83 15.22 2 /1 /2  69.6 1 . 2  24.4 .390 4 . 1 2 6  1 4 . 2  194.3 -10.1 99.10 1.453 
5- 890 5 - 1 0 1 4 . 1  , 302  2 2 . 8  1 5 . 2  1.8 .a87 105.9 .345 , 8 1 1  216.6 450.1 . 5 3 5  1.0990 109.1 1.243 - 4 . 1  - 1 1 . 5  2 1 8 . 3  ,424 
9 - 1 0 1 4 . 1  5-1200 ,424 299.0,-6.6 - 2 . 1  1 . 3 1 1  lS.6 ,452 1.145 54.8 115.7 .6210 1.663A 93.6 , 5 1 1  1.8 . I  192.6 . 1 7 8  
5-1200 5-1530 . l l S  207.6 - ? . e  1.1 .611 83.4 , 3 8 5  1.212 169.2 4 4 2 . 1  . 1 4 5  1.618 110.0 1.099 1.6 2 7 . 1  86.6 , 3 8 3  
13.46 9.15 6.41 3 . 1 2  7 .12  3.33 15.89 2 /1 /2  11.4 4.9 21.0 .335 5.480 16.4 196.5 -13 .5  91.20 1 . 5 0 1  
__ HARS ARRIVAL DATE = 2451210 ( 3 1  JAN 19991 --- 
S- 8 3 0  5-1006.5 . 110  3 5 . 8  21.9 2 . 2  .e59 86.6 .280 J 1 2  171.2 1 5 3 . 4  356 ,988 105.9 1.213 -2 .2  - 7 . 5  265.0 . 3 4 3  
S-1006.5 8-1210 . 3 4 3  298.1 -10.9 - 2 . 8  1.381 7 8 . 3  .422 1.164 40.3 117.9 ,6130 1,656A 91.6 . 5 9 1  2.6 3 . 7  195.3 - 1 6 0  
1-1210 5-1470 . l l O  136.8 6.7 -1.6 ,667 98.3 ,299 1.309 2 0 0 . 5  409.2 .917 1.1000 1 0 0 . 1  1.116 3 . 1  29.6 39.0 -249 
10.06 6.69 4 .28  3 . 3 1  6.18 2 . 4 1  13.33 2 / 1 / 2  14.1 2 5 . 8  32 .8  .512 3 .538  1 1 . 4  192.5 6.0 105 .60  1.299 
8- 840 5-1004.9 .159 23.3 22.8 2.2 .e62 90.6 .269 ,116 181.1 151.3 .561 ,9850 1 0 5 . 2  1.215 -2.6 -9.2 263.6 a330 
3-1004.9 5-1210 , 3 3 0  298.2 -12.0 -2.9 1,382 79.1 .418 1.168 31.6 117.6 ,6790 1.651A 91.1 -594 2 .8  4 . 2  196.3 -159 
5-1210 I - 1 4 8 0  - 1 0 3  148.0 8.0 -.8 ,658 96.7 .305 1.290 195.8 4 1 4 . 5  .a96 1.6830 101.9 1.113 2 . 4  28 .0  4 1 . 1  a 2 6 2  
9.19 6.44 6.15 3.55 6.15 2.29 13.56 2 /1 /2  74.P 2 0 . 8  34.1 . 5 5 2  3 . 4 1 3  12.0 191.1 4.1 1 0 1 . 3 0  1 . 3 3 1  * 
5-  8 5 0  5-1005.4 ,110 16.4 19.2 2.2 .E64 93.8 .212 .180 190.2 410.5 ,567 .9920 105.3 1.218 -3.0 - 1 O . S  264.7 a 1 3 4  
5 - 1 0 0 5 . 4  5-1210 ~ 3 3 4  298.1 -11.6 -2 .8  1.382 18.9 .420 1.161 38.3 171.7 ,611D 1.65111 91.8 .493 2 . 1  4 . 0  196.0 - 1 5 9  
1-1210 5-1490 ~ 1 0 0  160.1 . 8 . 8  -.2 .650 95.0 .313 1.212 191.1 419.8 .a14 1.6700 103 .1  1.111 2 . 0  2 1 . 5  5 4 . 9  -279 
'9.88 8 - 9 3  4.29 3 - 3 1  6,?6 2 .24 .15 .84  2 /1 /2  1 4 . 3  16.8 32.8 .539 3.538 11.7 191.8 1.9 106.60 1-36? 
3- 860 5-1001.0 ,193 14.2 16.1 2.2  ,861 96.7 .282 ,185 S9?.7 410.4 ,563 1.0060 105.8 1.221 - 3 . 3  -11.4 261.2 ~ 3 4 7  
5-1007.0 1-1210 . 3 4 7  298.2 -10.6 - 2 . 1  1.381 18 .0  ,424 1.163 41.2 178.0 ,6100 1.656A 91.5 .591 2 . 3  3.6 195.0 a 1 6 1  
9-1210 5-1500 . l o 2  114.0 3.9 .2  .642 93.0 .323 1 . 2 5 1  186.3 425.0 .849 1.6600 1 0 4 . 5  1.108 1 . 7  2 1 . 5  62.8 ~ 2 9 7  
10.2J 6.81 4.59 9.38 6.19 2.28 14.18 2/1/2 75.0 13.4 30.4 .499 3.811 11.1 192.4 -1 .4  104 .10  1 . 4 0 1  
5- 810 5-1009.1 ,223 15.3 15.3 2.1 .e11 99.6 .298 .192 204.5 4S0.5 ,556 1.0280 106.6 1.226 - 3 . 1  -11.8 210 .5  a 3 6 7  
9-1009.1 3-1210 ~361 298.4 -9.4 -2.6 1.380 16.9 .431 1.158 45.0 118.3 .6590 1.656A 91.3 3 8 1  2 . 3  3.1 193.6 -165 
5-1210 5-1510 . i l l  186.1 .2  . 5  ,633 90.8 .331 1.239 181.6 4 3 0 . 4  .e22 1,6560 105.9 1.105 1.6 2 l . l  10.8  -318 
10.88 7 . 4 1  5.03 3.43 6.63 2.42 14.58 2/ l /2  76.1 10.3 21 .5  .441 4.209 l 2 .0  193.3 - 5 . 0  102.30 1.433 
9- 880 3-10ll.V -218 18.6 14.9 2.0  .e11 102.6 ,319 .a01 210.5 480.1 .546 1.0510 1 0 7 . 1  1.233 -3.9 -11.8 274.5 -392 
5-1011.1 5-1210 ~ 3 9 2  298.9 - 8 . 2  -2.4 1 .318  73.4 .439 1.150 49.7 178.8 .6450 1.656A 91.0 ,582 2.1 2 . 7  191.8 si66 
5-1210 5-1520 -126 198.0 -3.5 .8 .626 88.3 .354 1.224 116.9 431.9 .I90 1.657 101.5 1.102 1 . S  e l . 7  19.0 a 3 4 3  
11.61 8.31  5.62 9.50 6.90 2.69 15.06 W 1 / 2  11.1 1 . 5  24.3 .391 4.152 1 3 . 4  195.2 -8 .8  99-80 1.469 
I- 890 !+1014.7 ,299 23.3 i s . 2  1.0 .a81 10s .  .344 815 e ie  L 4 5 1  o .m4 t.ogso 109.i 1.242 -1.1 -1i.4 219.0 .423 
5 - 1 0 1 4 . 7  9-1210 .423 299.8 -1 .1  -2.3 1.376 r 3 . j  .411 1:141 54:9 119:s  .6210 l.656A 90.6 ,516 1.8 2.5 189.1 - 1 7 1  
5-1210 5-1530 .148 201.3 -6.7 1.1 .618 8 5 . 5  .376 1.210 172.4 441.5 .755 1.664 109.4 1.099 1.5 2 l . 8  8 7 . e  . n l Z  
13.01 9.48 6.36 3.60 1.00 3.12 15.66 2/1/2 19.2 1.1 21.0 , 3 3 1  5.499 15.3 i91.5 -Sl.9 91 .30  1 . 5 1 4  
5- 830 5-1007.4 .173 38.0 26.0 
9-1001.4 9-1220 .347 298.9 -11 .7  
5-1220 5-1410 .122 134.8 6.6 
10.24 6.93 4.32 
5- 840 5-1005.0 .I59 24.8 23.0 
3-1005.6 5-1220 .83P 298.9 -83.1 
I - 1 P t O  3-1480 .ill 145.3 6.8 
9.86 8.58 4 , S O  
- .- - MARS ARRIVAL DATE I: 2451220 (10 FEB 1999) 
2 .1  .e58 86.2 .28E .771 110.2 4S4.0 .513 ,989 106.1 1.212 -2.2 -1.9 266.3 1347 
-3.0 1.380 78.1 .422 1.161 41.1 101.6 .67OD 1.651 8 0 . 0  .592 E.? B . 8  192.2 . lIV 
3.31 6.72 2.61 33.42 L/1 /2  82.8 26.3 32.4 .499 3.585 12.5 193.0 7.5 105.30 1.C91 
-3.2 1.381 79.1 .41V 1.161 37.0 181.3 .e790 1.651 69.1 . 591  3.0 6.5 193.8 .I56 
3.28 6.00 2.43 13.60 L/l/2 82.0 L1.0 34.0 .54? 3.4LI 13.5 1Ot.B 6 . 7  107.40 1.325 
-1.9 . a n  100.1 .so5 i . s i i  2os.o 400.3 ,915 i.iieo i00.0 i . i i 8  3.4 30.8 s8.e .e54 
2.2 .86i 90.4 . e n  .m a8i.o 451.0 .so5 .Paso i09.e 1.211 -2.6 -0.e t 0 4 . 4  .s32 
-.e .e64 98.5 .so9 1.290 200.1 414.4 .a96 i.egoo ioc .0  s.iis P.I 21.4 47.: .e69 
342 
STOPOVER TIUE s 0 DAYS 1999 OUTBOUND SWINGBI UIOSION DURATION 5 640 D A Y 3  
UARS ARRIVAL DATE I 2451220  
10 FED 1999 
APHEL --PSI i--i 2 - - - I  2 OECLP 
APHEL PSI  4 V 4 I 4 OECL4 
APHEL PSI  6 V 6 I 8 OECL6 __ - A  - E- -!NC R A P  -0ECLP 
RAl-OECL-I-iI -_.I - . - -_ I 
V 1 P S I  1 ECCEN SUA THE11 THE12 PERIH 
R A 3  OECL3 I 3 V 3 PSI  3 ECCEN SUA THE13 THE14 PERIH 
R A 5  OECLS I 5 V 5 PSI S ECCEN SMA THE15 THE16 PERIH 
AERO-OVL OVA EVA OVO EVR TYPE SUN A-_SUN R-KLPPt- __ __ .___ __ _I- - __ .-. 
5- 830  5-1006.0 e169 17.5 19.5 2.2 .E63 93.6 .273 ,779 189.6 450.8 ,566 .9910 105.3 1.217 -3 .0  -10.4 265.4 * 3 3 5  
5-1006.0 5-1220 , 335  298.9 -12.8 -3.1 1.381 76.9 .418 1.164 38.6 181.4 .6770 1.651 89.0 -594 2.9 6.3 193.2 *156 
5-1220 5-1490 -106 157.2 8.2 - . 2  .654 96.8 .315 1.276 195.2 419.5 .874 1.6770 103.2 1,112 2 . 0  27.6 55.1 *279 
9.89 6.61 4.28 3.29 6.69 2.33 13.86 2 f 1 f 2  82.1 11.0 32.8 -556 3.542 12.8 192.9 4.0 106.60 1.362 
5- 860 5-1007.5 .I91 15.2 16.9 2.1 ,866 96.5 .283 .784 197.1 450.7 .562 1.0050 105.8 1.221 - 3 . 3  -11.3 267.9 -346 
5-1007.1 5-1220 , 3 4 8  298.9 -11.6 -3.0 1.380 78.1 .423 1.161 41.3 181.6 ,6700 1.651 88.8 .592 2.7 5.7 192.2 *156 
5-1220 5-2500 ,104 17fl.3 5.6 e 2  ,646 94.8 .323 1.257 190.3 424.6 .851 1.6630 104.4 1.109 1.7 27.5 63.1 ,296 
10.19 6.J8 4.57 3.32 6.72 2.31 14.16 2/1/2 82.8 13.6 30.4 .497 3.811 11.9 193.5 -6 105*00 l . 4 0 0  
5- 870 5-1009.7 ,221 16.1 15.4 
5-1009.7 5-1220 .367 299.2 -10.2 
5-1220 5-1510 .lo9 183.5 1.8 
10.76 7.39 5 .00  
5- 880 5-1012.3 ,216 19.3 15.0 
5-1012.3 5-1220 3 9 2  299.8 -8.8 
5-1220 5-1520 ,121 19S.7 -2.2 
11.61 8.17 5.58 
S- 890 8-1015.2 ,296 23.9 15.2 
5-1015.2 5-1220 .422 300.8 -7.5 
5-1220 I - 1 5 3 0  .139 206.2 -6.0 
12.79 9.24 6.30 
I- 830 5-1008.6 .177 40.7 26.1 
1-1008.6 5-1230 .352  299.9 -12.3 
1-1230 5-1470 , 135  133.6 5.9 
1 0 . 5 5  7.23 4.37 
5- 840 S-1006.3 .160 26.4 23.3  
5-1006.3 5-1230 -334  299.8 -14.4 
5-1230 5-1480 .122 143.2 9.3 
10.05 6.78 4.16 
2 . 0  -869 99.4 .e98 ,790 203.9 450.8 , 5 5 5  1.0260 106.7 1.226 -3.6 -11.7 271.2 e361 
1.379 76.9 ,429 1 . 1 5 5  45.1 181.9 ,6590 1.651 88.6 .589 2.4 5 . 1  190.7 ,160 
* 5  -637 92.7 .335 1.240 1 8 S . 4  429.8 ,821 1.6540 105.7 1.105 1.6 t7.6 71.2  e 3 1 5  
3.37 6.77 2.39 14.52 2/1/2 83.9 10.3 2 T . 5  .447 4.212 11.7 194.6 - 3 . 1  102.60 1.435 
1.9 ,875 102.4 .318 ,800 209.9 451.0 . 5 4 5  1,0540 107.7 1.232 -3.9 -11.7 275.2 e 3 9 2  
-2.6 1.378 75.4 .438 1.148 49.6 182.3 .6450 1.652 86.2 .584 2.2 4.8 188.9 .164 
a 8  ,628 90.3 ,349 1.223 180.5 435.0 .796 1.6510 107.2 1.102 1 . 5  87.7 79.5 e 3 3 7  
3.44 6.85 2.59 14.94 2/1 /2  85.2 7.8 24.3 .392 4.749 12.5 106.3 -6.6 100.00 1.469 
1 . 7  a883 105.4 ,343 ,813 215.5 451.3 .534 1.0910 109.1 1.241 -4.0 -11.3 279.6 - 4 2 2  
-2.4 1.376 73.T .449 1.140 S4.8 182.1 ,6200 1.652 87.8 .579 1.9 4.0 187.0, -169 
1.1 .680 87.5 ,368 1.208 175.8 440.4 .763 1.653 108.9 1.098 1.4 21 .5  87.8 .362 
3 . 5 5  6.95 2.94 15.47 2/1/2 86.8 5.3 21.0 ,338 5.483 14.1 198.6 -10.2 97 "0 1.516 
MARS ARRIVAL DATE = 2451230 (20  FEE 1999) - -- 
2.0  ,857  65.6 ,287 ,770 169.0 454 .7  .549 -991 
-3.2 1.380 77.8 .424 1.159 42.0 185.0 .6680 1.649 
-2.3 .681 101.9 .312 1.328 209.5 409.4 .914 1.7420 
3.32 6.73 2.86 13.14 2/1/2 90.5 27.0 32.0 .484 
2 .1  ,860 90.1 .272 .I74 180.2 452.0 -563 .9850 
-3 .5 1.381 79.1 -417 1.164 38.0 184.8 .6780 1.649 
-1.0 ,670 100.3 . S i 4  1.304 204.6 414.3 .e95 1.1130 


















15 .2  
-2 .2  -7.4 267.8 .352 
2.8 7.5 189.3 .156 
3.9 32.2 37.8 ,261 
191.4 8.6 104,90 1.214 
-2.6 -9.1 265.4 .534 
3 .2  8.6 190.9 .156 
2.6 28.8 47.0 .e69 
194.4 8.9 107.60 1.305 
5- 650 5-1006.6 .I69 18.8 19.7 2.1 .862 93.3 ,273 .778 189.0 451.1 .565 ,9910 105:4 1.217 -3 .0  -10.4 266.2 .536 
5-1006.6 5-1230 .336 299.8 -14.1 -3 .5  1 .383  18.9 .418 1.163 38.6 184.0 .677D 1.649 86.6 .597 3.1 8 . 5  190.7 e156 
5-1230 5-1490 .113 154.3 9.3 - . 3  .660 98.6 ,318 1.281 199.5 419.3 .E74 1.6890 103.2 1.113 2.0 27.7 5 5 . 2  ,281 
10.01 6.73 4.27 3.28 6.69 2.46 13.89 2f1/2 89.6 17.1 33.0 .533 3.521 14.3 194.4 6.4 101.20 1 .345  
5- 660 1-1008.1 ;190 16.2 17.1 2.1 .E65 96.3 .203 .783 196.5 451.0 .561 1.0040 105.9 1.220 - 3 . 3  -11.2 268.7 .348 
1-1008.1 5-1230 .348 299.9 -12.7 -3.3 1.380 78.1 .422 1.160 41.2 185.0 .6700 1.649 86.4 ,595 2.9 7.7 189.7 .157 
5-1230 5-1500 .lo9 166.7 7.2 .2  .651 96.7 .324 1.261 194.4 424.2 .E52 1.6700 104.4 1.110 1.7 27.5 65.3 -296 
10.24 6.93 4.55 3.31 6.72 2.38 14.16 2/1/2 90.3 13,T 30.5 .496 3.796 12.7 194.9 2.6 105 .40  1.388 
S- 670 5-1010.8 ,218 11.0 15.5 
5-1010.3 5-1230 3 6 7  300.2 -11.1 
3-1230 5-1510 ,110 179.8 3.6 
10.73 7.36 4.96 
5- 880 5-1012.9 ,253 20.0 15.0 
5-1012.9 5-1230 .391 300.9 -9.5 
5-1230 5-1520 .117 192.1 -.I 
11.51 8.06 5.53 
2.0  .e68 99.2 .298 .789 203.2 451.1 .554 1.0240 106.7 1.225 -3.6 -11.6 272.1 .367 
- 3 . 0  1.379 76.9 .429 1.155 44.9 185.2 .66OD 1.650 86.1 .592 2.6 6.8 188.2 ,160 
.6 ,641 94.6 .334 1.242 189.3 429.2 .E21 1.6560 101.6 1.106 1.1 27.6 71.6 ,313 
3.37 6.77 2.40 14.47 2/1/2 91.2 l o , ?  27.6 ,447 4.193 11.7-195.9 -1.1 102.90 1.426 
1.8 .873 102.1 .318 .798 209.2 451.3 .544 1.0510 107.7 1.231 -3.8 -11.6 276.1 .391 
-2.6 1.378 75.5 ,438 1.140 49.5 185.5 .6460 1.651 85 .7  ,588 2.3 6.0 186.5 .164 
.8 .e32 82.2 .346 1.224 184.2 434.3 .EO0 1.6470 106.9 1.102 1.4 27.6 79.9 .332 
3.45 6.85 2.53 14.85 2/1/2 92.5 8.0  24 .5  .393 4.722 11.9 197.6 -4.9 100.30 1.462 
5- 890 5-1015.9 .293 24.6 15 .2  1.6 .881 105.2 .342 .e10 214.8 451.6 .533 1.0870 109.1 1.240 -4 .0  -11.2 280.7 .421 
5-1015.9 5-1230 .421 301.9 -8.1 -2.6 1.376 75.0 .449 1.140 54,6 185.9 .6280 1.652 85.2 -582 2.0 5 . 1  184.6 .169 
1-1230 5-1530 .132 204.3 -4.9 1.1 .623 89.6 ,362 1.201 179.3 439.5 .770 1.645 108..4 1.098 1.3  27.3 88.3 .355 
12.60 9.04 6.24 3.56 6.97 2.80 1 5 . 3 1  2/1/2 93.9 5.6 21.2 .340 5.437 13.0 199.9 -6,4 97.80 1.506 - MAR8 ARRIVhL, DATE = 2451240 ( 2 MAR 1999) - 
5- 830 5-1010.1 ,182 43.8 26.2 1.9 .E56 85 .0  .293 .768 167.6 455.6 .543 ,993 106.7 1.211 -2.3 -7.3 269.7 ,559 
5-1010.1 5-1240 ,359 301.3 -12.8 -3.4 1.380 77.5 .426 1,158 43.2 188.3 .6650 1.652 83.9 .598 2.9 6.7.186.9 .161 
I -1240 5-1470 .151 132.8 4.3 - 3 . 0  .690 103.8 .32 l  1.342 214.2 409.6 .91! 1.7720 101.4 1.128 4.5 34 .3  36.7 . 271  
11.02 7.63 4.44 3.39 6.80 3.19 13.71 2/1/2 97.6 26.2 31.1 .46S 3.681 14.1 197.2 10.0 104.40 1.250 
5- 640 5-1007.0 .160 28.2 23.5 
5-1007.0 5-1240 .336 300.9 -15.9 
5-1240 5-1460 .I35 141.9 9.5 
10.35 7.02 4.17 
5- 850 5-1007.L ,168 20.1 2 0 . 0  
5 - l O O 7 . L  5-1240 -337 300.9 -15.6 
I - 1 2 4 0  5-1490 .123  151.9 10.2 
10.23 6.90 4.28 
2.1  .859 89.6 .274 .773 179.4 452.4 .562 .985 1 0 5 . 5  l . 2 ¶ 4  -2.6 
-3.9 1.381 79.0 .417 1.164 38.0 188.1 .ST80 1.650 84.3 .602 3.5 
-1.1 .6Y9 102.2 ,321 1.314 209.1 414.4 .893 ,1.7350 102.4 1.120 2.6 
3.33 6.73 2.06 13.77 2fll2 96.5 21,s 34.3 .533 3.388 17.4 196.1 
2.1 .861 93.1 -274 ,777 188.3 451.4 .564 ,9900 105.4 1.216 -2 .9  
- 3 . 8  1.381 19.0 -416 1.164 36.3 166.1 .6770 1.650 8 4 . 3  .602 3.4 
- . 3  .668 100.5 ,323 1.289 203.9 419.2 .e73 1.7050 103.4 1.115 2 .1  
3.33  6.74 2.64 13.95 2/1/2 96.5 17.3 33.3 .529 3.485 16.4 196.0 
-9.0 266.4 .336 
10.5 186.9 - 1 5 8  
29.3 46.6 .e75 
11.4 106.00 1.274 
-10.3 267.1 .337 
10.4 188.6 .158 
27.8 5 5 . 3  .E85 
9 .1  107.60 1.315 
5- 670 1-1011.0 .216 17.9 15.7 
1-1011.0 5-1240 .367 3 0 1 . 1  -12 .1  
1-1240 5-1510 .I13 176.1 5 .3  
10.60 7.36 4.93 
5- (160 5-1000.8 a168 11.3 17.3 2 . 0  .E64 96.0 .E63 .I61 195.8 451 .3  ,560 1.0020 105.9 1.220 -3.3 -11.1 269.6 .349 
5-1006.6 5-1240 -349 301.1 - 1 4 . 0  -3.6 1.381 78.2 -422 1.160 41.0 188.2 .6710 1.650 64.1 .600 5.1 9.4 187.7 .160 
5-1240 5-1500 .116 163.4 6.6 .2  .657 98.6 .327 1.266 198.6 424.0 .OS2 1.6600 104.4 1.111 1.T 27.4 63.6 .297 
10.39 7.03 4 . 5 2  3.36 6.76 2 . 5 0  14.19 2/1/2 97.1 13.8 30.6 ,494 3.760 14.1 196.5 5 . 3  101.90 1 . 3 6 5  
1.9 .867 98.9 .298 ,787 202.4 451.4 .553 1.0220 106.7 1 .224  -3.6 -11.5 273.0 -36' 
- 3 . 3  1 .380  77.0 .429 1.156 44.7 168.4 .6600 1.651 63.8 .597 2.7 8.3 166.3 .162 
-6 .647 96.5 .334 1.245 193.4 428.8 .e29 1.6600 105.5 1.107 1.5 27.4 71.9 - 3 1 2  
3.42 8.82 2.46 14.48 21112 96.0 10.9 27.9 .446 4,154 12.2 197.4 1.1 103.40 1.400 
5- 860 5-1013.6 .250 20.8 15.1 
5-1013.8 5-1240 .391 302.2 -10.2 
5-1240 5-1520 ,116 169.3 1.0 
11.49 7.99 5.47 
5- 690 5-1016.6 .269 25.3 15.3 
5-1016.6 5-1240 ,419 303.3 -6.6 
5 - 1 2 4 0  5-1530 ,127 201.7 -3 .5  
12.50 8.67 6.17 
5- 810 1-1012.0 
1-1012.0 5-1210 
5-1250 5-1470 
5- 840 5-1001.6 
5-1007.6 5-1250 
1-lP50 5-1460 
5- 850 5-1007.6 
5-IOOI.8 5-1250 
5-1250 5-1490 
5- 660 5-1009.4 
I-1009.4 5-1250 
1-1250 5 -1500  





















a l l 9  172.6 
10.96 ?.45 
1 . 7  , 8 7 2  101.8 .317 .796 206.5 4 5 1 . 7  . 5 4 4  1.0480 107.7 1 .230  -3.6 - 1 1 . 5  277.0 ,391 
-3 .0  1.378 75.6 .448 1.149 49.2 106.6 .6460 1.652 63.4 .593 2.4 7.2 164.6 -166 
-9 .637 94.2 .344 1.225 168.1 433 .7  .604 1.6470 106.8 1.102 1.3 27.4 80.3 -329 
3.50 6.90 2.51 14.79 2/1f2 99.1 8.2 24.7 ,394 4.673 1 1 . 5  199.1 -2.9 100.70 1.447 
1.5 .8?9 104.9 ,341 .OD8 214.0 452.0 .532  1.0630 109.0 1.236 -3 .9  -11.1 261.8 ,119 
-2.7 1.377 73.9 -449 !.142 54.2 188.9 .6290 1.654 82.9 .588 2 . 0  6.3 162.0 .I72 
1.1 .82T Sl.7 .358 1.207 163.0 438.7 .776 1.6390 108.1 1.098 1.2  t7.2 88.8 -349 
3.62 7.03 2.71 15.19 2 f l / 2  100.4 5.7 21.1 .342 5.366 12.0 201.3 -6.5 98.20 1.492 

















































































.301 .766 165.T 456.8 
.430 1.157 44.8 191.4 
.332 1.359 219.0 409.8 
13.99 2 f l f 2  104.2 30.6 
,275 .772 178.6 452.8 
.418 1.166 37.9 191.2 
.329 1.328 213.1 414.5 
L3.91 i?/l /P 102.7 21.8 
.e75 .776 
,418 1,165 





14.24 t / l / t  
181.6 451.8 
37.9 l 9 l . t  
~ 208.4 419.1 
! 102.7 17.3 
! 195.0 451.6 
40.6 191.3 
I 203.0 423.6 
! 103.3 13.9 
,298 .?I6 tO1.7 451.6 
.429 1.138 44.3 191.4 
,336 1.249 19l.Y 4C6.4 




















m . 3  
.997 107.2 1.210 
1.655 61.8 ,608 
1.8110 101.6 1.126 
.441 3.771 11.0 
.985 105.6 1.213 
1.652 82.2 .608 
1.7650 102.7 l.lL3 
.528 3.338 20.0 
.9890 105.5 1.216 
1.7260 103.6 1.118 
. I26 3.417 10.2 
1.0010 101.0 1.219 
1.613 82.0 ,606 
1.6940 104.1 1.113 
-493 8.701 16.1 
1.653 e 2 . t  .eo6 
1.0200 106.7 l.Lt3 
1.6SS 61.7 -803 
1.6690 101.1 1.108 


















t . 0  
1.4 
19S.l 









































STOPOVER TIME x 0 D A Y S  1999 OU78OUND SUI NGBY M133ION DURATION E 6 4 0  O A V S  
MAR3 ARRIVAL DATE = 2451250 
12 MAR 1999 
V 2 1 2 DECL2 RAP 8PECO2 
V 4 I 4 DECL4 R A 4  SPEED4 
V 6 I 6 DECLO R A 6  3PEEO6 
JNC -RAP OECLP ETA PERIC 
.599 2.5 6 . 1  163.4 ~ 1 7 1  
1.103 1 . L  27.2 80.8  -327 
11.5 200.7 -.I 101.2D 1.424 
1.229 - 3 . 8  -11.4 2 m . n  . w o  
R A 1  --OECil- 
R A 3  OECL3 
R A 5  DECLS 
21.3 15.2 
303.6 -11.0 
7 . 9 7  5.42 
. _?ERO-P'LLL - 
1 3 5 . 5  2.8 
- - _. - - 
I 1 V 1 PSI  1 ECCEN 
1 3 V 3 PSI  3 ECCEN 
I 5 V 5 P 3 I  S ECCEN 
OVA E V A  DVO EVR- 
1.6 a370 101.5 .317 
-3.2 1.379 75.7 .418 
.9 ,642 96.2 .343 














































SUNGBY ARRIVE SPEED3 
OEPART RETURN 8PEEO5 
PROP .__. __ . 
5- 360 5-1014.4 .I47 
3-1014.4 5-1210 .390 
5-1250 5-1520 .113 
11.56 
5- 390 5-1017.4 .235 26.1  15.3 1.4 .e77 104.6 ,340 .e05 213.2 452.4 - 5 3 1  1.0790 109.0 1.237 -3.9 -10.9 282.6 . 4 1 6  
5 -1250  5-1530 -124 198.5 -1.8 1.1 .632 93.7 ,355 1.208 186.8 438.0 .780 1.6370 107.9 1.098 1.1 26.9 89.2 - 3 4 5  
5-toir.4 I-IZIO . * i o  504.8 -9 .2  -2.9 1.370 74.0 .449 i.144 53.8 is1.8 ,0310 1.653 80.7 .594 2.1 6.9 181.7 . t m  
12.43 3 . 7 5  0.09 3.72 7.12 2.86 15.10 2/1/2 106.2 5.9 21.9 .343 5.274 11.2 202.9 - 4 . 5  93.60 1.468 
.. MAR3 ARRIVAL DATE = 2451260 I22 MAR 1999) -- -- .-- - - __ -_ - 
5- 830 5-1014.1 .204 53.1 26.0 1.6 ,851 82.6 ,313 .764 163.1 458.5 ~ 5 2 5  1.003 108.0 1.209 -2.4 -7.1 2 7 5 . 6  ,385 
5-1014.7 5-1260 .385 30S.O -12.4 -3.5 1.381 76.0 .437 1.156 47.5 194.4 .6510 1.661 79.4 -607 2.8 9.0 183.0 - 1 7 6  
5-1260 5-1470 .204 131.3 -7.3 -7.2 ,714 107.1 .343 1.333 223.8 410.1 .BO5 1.861D 102.2 1.134 6 . 9  46.0 27.9 -321 
2.82 9.11 4.75 3.70 7.10 4.36 14.64 2/1/2 110.2 36.9 29.4 .405 3.935 14.4 202.0 10.2 101.60 i * i 8 8  





1.23 r .71  
. ~ o  303.a 24.0 
2.0 .e58 89.2 .277 .771 177.9 453.i . 558  .981 105.7 1.213 -2.6 -8.9 266.3 - 3 4 0  
1 8.3 -1.7 .700 106.1 ,340 1.345 218.4 414.6 .e87 1.8Q30 103.0 1.127 3.5 31.0 46.1 *e92 
4.18 3.56 6.96 3.53 14.08 2/1/2 103.1 22.4 35.9 .520 3.249 23.1 200.4 17.6 109.40 1.189 
I 20.4 2 . 0  -860 92.7 .276 .775 187.2 452.0 -562 .9890 105 .5  1.215 -2.9 -10.2 268.5 -339 
11.0 - .4  .687 104.4 .337 1.312 212.9 419.1 -869 1 . 7 5 5 D  103.9 1.121 2.L 27.9 5 5 . 4  a296 
! 4.25 3.56 6.97 3.18 14.17 2/1/2 108.0 17.4 35.3 .123 3.302 23 .2  L00.4 16.3 109.6D 1.204 
I -20.0 -4.9 1.383 79.2 .4ie 1.168 37.3 is4.i ,6800 1.657 80.3 .ais 4.3 13.9 1 8 7 . 2  ~169 
t -20.3 -5.0 1.383 79.3 ,418 i.i69 37.0 194.1 .68m 1 . 6 5 7  80.5 .cis 4.4 14.1 1 ~ r . i  -169 







5- 860 5-1010.1 
5-1010.1 5-1260 
5-1260 1-1500 
,165 19.7 17.7 
,350 303.9 -17.4 
.138 158.8 10.5 
10.97 7.39 4.48 
5-1012.5 5-1260 .36? 304.4 -14 .5  
3-1260 5 - 1 5 1 0  .128 169.7 3.2 
11.21 7.58 4.81 
5- 8ro  5-ioiz.5 . 2 i i  20.1 18.1 
1.9 .e61 95.5 ,284 .779 194.3 452.0 ,553 1.0000 106.0 1.218 - 3 . 3  -11.0 271.4 -350 
. 3  .674 102.5 .337 1.282 207.4 423.6 . E 5 0  1.7140 104.1 1.116 1.6 27.1 63.9 e305 
3.53 6.98 2.91 14.32 2/1/2 108.7 13.9 32.1 .491 3.614 18.8 tOO.4 11.4 107.40 1.283 
-4.4 i . 3 8 2  78.4 .res i.im 40.0 ~ 1 4 . 2  .6no 1.658 80.0  .ais 3.0 12.3 135.9 .i70 
1.7 .e64 98.1 ,298 ,784 200.8 452.2 . s i  i.0~70 i00.7 1.222 - 3 . 5  -11.3 275 .0  .so7 
-3.9 1.381 77.2 ,430 1.161 43.9 194.3 .662D 1.660 79.7 ,610 3.2 10.4 134.3 ~ 1 7 2  
.7 .6Sl 100.4 ,339 1.256 201.8 428.2 ,830 1.682D 105.6 1.110 1.3 27.0 72.4 - 3 1 5  
3.63 7.03 2.73 14.52 2/1/2 109.5 11.0 28.8 ,446 4.020 14.7 201.1 6 . 2  104 .50  1.346 
S- 880 5-1015.2 .243 22.8 15 .4  1 . 5  ,868 101.2 .316 ,792,206.8 452.5 .541 1,0420 107.7 1.228 -3.7 -11.2 279.1 ,390 
5-lOlS.2 5-1260 ,390 305.2 -11.9 -3.5 1.300 7 5 . 3  .439 1.115 48.3 194.4 .6490 1.662 79.3 .607 2.7 6.1 182.7 . l ? d  
5-1260 5-1120 -121 181.9 4 .6  .9 .6SO 90.2 .344 1.232 196.3 432.8 .BO8 1.6560 106.6 1.104 1.2 26.9 60.9 -327 
11.72 9.00 5.36 3.72 7.12 2.64 14.75 W1/2 110.4 8.4 25.6 .396 4.121 12.0 202.5 1.6 101.7D 1.394 
5- 090 5-1018.2 -281 27.0 15.4 1.3 .e74 104.2 .339. .EO2 212.3 452.8 .530 1.0740 109.0 1.235 - 3 . 8  -10.6 283.8 e 4 1 7  
5 -1010 .1  5-1260 .417 306.4 - 9 . 8  -3.1 1.379 74.1 .450 1.148 53.3 194.5 .6320 1.664 78.7 .602 2.2 7.3 181.2 . l e 2  
5-1260 3-1530 . 125  194.8 -.O 1.2 .638 95.8 .353 1.210 190.8 437.4 .783 1.6380 107.7 1.099 1.0 28.7 8 9 . 5  - 3 4 2  
12.53 8 . 6 8  6.02 3.85 7.25 2.66 15.04 2/1/2 111.4 6.0 22.3 .34S 5.168 10.8 204.7 -2.5 9 9 . Q O  1.459 
M A R 3  ARRIVAL DATE = 2451270 ( 1 APR 19991 
1.8 ,860 95.3 .284 ,178 193.7 412.2 .557 .9990 106.0 3.216 - 3 . L  -10.9 272.1 *3Sl 
-5.1 1.383 78.7 .423 1.170 39.0 197.0 .6710 1.664 73.3 .621 4.4 13.8 106.1 .177 
. 3  .684 104.5 ,345 1.295 211.9 423.5 .843 1.7410 105.0 1.119 1.6 2 6 . P  64.1 , 3 1 1  
3.75 7.15 3.21 14.44 2/1/2 113.3 13.9 33.4 ,489 3.464 22.8 203.0 1 5 . 6  103.60 1.215 
5- 660 5-1010.6 .le4 20.7 
5-1010.6 5-1270 A 5 1  305.4 





4 *48  

























1 5 . 5  
-13.0 
6 . 0  




5 .93  
4 . 8 1  
1.6 ,862 93.0 .E93 ,782 199.9 412.6 ~ 1 4 9  1.0150 106.8 1.221 -3 .5  -11.2 276.0 ,367 
-7 .671 102.4 .345 1.264 206.3 428.0 e329 1.7000 105.3 1.112 1.2 28.7 72.6 , 319  
3.79 7.19 2.95 14.59 2/1/2 114.3 11.0 29.5 .445 3.924 16.9 203.2 9.2 105.30 1.302 
1.4 .865 100.9 . S i 5  ,739 205.8 452.9 .540 1.038D 107.8 1.226 -3.7 -11.1 280.3 -389 
-3.7 1.382 75.9 .439 1.159 47.8 197.1 .6500 1.668 77.5 .615 2.9 9.1 162.7 . le3 
1.0 .658 100.3 .347 1.238 200.6 432.4 .308 1.6670 106.7 l.106 1.1 26.6 61.1 - 3 2 9  
3.33 7.27 2.78 14.79 2/1/2 115.1 8 .4  26.1 .397 4.423 13.0 204.5 4.0 102.20 1 . 3 5 8  
1.2 ,371 103.9 ,338 .799 211.3 453.3 - 5 2 9  1.0690 109.0 1.233 -3.6 -10 .7  235.0 .416 
-3.3 1.380 74.3 .450 1.152 52.7 197.1 .634D 1 .371  78.9 ,611 2.3 7 . 5  161.2 . l o 9  
1.2 .646 97.9 .353 1.214 194.9 436.9 ,735 1.0420 107.7 1.100 e 9  26.3 69.3 -341  
4.01 7.41 2 .13  15.02 2 /1 /2  111.9 6.0 22.9 .347 5.044 10.8 206.5 - .4  99.90 1 .404  
-4.3 1.383 77.3 .*so 1.165 43.3 191.0 .6mo 1.660 77.9 .o ia  3 . 1  1 i . i  184.4 .179 
5- 880 
5-lOi6.1 








5- 890 5-1019.1 
5-1019.1 5 - 1 2 7 0  
5 - 1 2 7 0  5-1130 
,276 
, 4 1 6  
,128 
12.07 








8 . 0 2  




1.0 ,860 97.7 ,293 .mi  199.1 451.0 .54e i . 0 1 3 ~  100.0 1.220 -3.5 - 1 1 . 1  277 .1  .360 
- 4 . 3  1.384 77.6 .43i i . i r o  42.5 199.7 .e650 1.674 76.3 .e27 3.9 11.9 185.1 .%e7  
.8 .682 104.5 ,352 1.276 210.8 427.8 ,327 1 . 7 2 5 D  100.0 1.116 1 .2  26.3 7 2 . 6  ~ 3 2 5  
3.97 7.37 3.25 14.70 2 /1 /2  118.3 1l.D 30 .5  .444 3.300 20.0 205.7 12.6 106.50 1.245 
1.3 ,363 100.5 .315 ,187 204.3 453.4 -539  1.0350 107.6 1.225 -3 .6  -11.0 2 3 t . 5  -589  
1.1 ,668 102.3 .352 1.246 205.0 432.1 .e07 1.634D 103.8 1.109 .9 28.2 0 1 . 4  .332  
4.05 7 . 4 5  3.00 14 .85  2/1/2 119.3 3.4 26.6 .397 4.312 1 4 . 5  206.8  6.6 102.6D 1 .316 






5 - 1 5 1 0  
5- 800 
























1 5 . 1  
-11.3 
3 . 3  




1.1 .e69 103.6 .337 .796 210.3 413.8 . l e 3  1.064D 109.0 1,232 -3.7 -10 .5  266.3 .415 
1.3 -654 100.0 .355 1.219 199.2 436.5 a 7 6 6  1.65LD 107.7 1.102 .8  26 .0  90.1  a342 
4.19 7 . 5 8  2.36 15.04 2 f l / i ?  120.0 6.1 23.5 .349 4.911 11 .3  2 0 8 . 6  1 . 7  99.9D 1 . 3 6 5  
- 3 . 5  i.382 74.4 .*si 1.157 s2.i 199.7 .6350 i . 6 0 0  71.2 .e20 2.4 7 . 4  i 8 i . o  . i s 7  




6 . 7 1  
3-  0 8 0  5-1017.9 - 2 3 2  26.5 1 5 . 6  1 . t  .E61 100.1 .315 .784 203.8 453.9 ,538 1.031D 107.3 1.224 - 3 . 6  -10.9 282.6 
+1017.@ 5-1290 -309  310.9 -11.5 -4.4 1.385 76.2 .441 1.169 46.5 202.2 .853D 1.635 74.3 .634 3 . 4  8 . 4  104.4 *199 
5-1290 ¶ - I 3 2 0  ,156 173.9 8.1  1.2 .379 104.4 ,359 1.257 2D9.5 431.9 .606 1.7070 107.0 1.112 a 8  21.3 81.6 ,337 
12.72  8.47 5.111 4.25 7-64 3.29 14.98 z / ~ / L  1 ~ 2 . s  0.4 27.7 .398 4.134 io.? ros.0 9 .5  1D3.6D t . t o r  
1.0 -866 103.0 .336 .793 209.1 454.3 .I27 1.059D 108.9 1.230 - 3 . 7  -10.4 28V.6 e 4 1 4  
-3.7 1.384 74.6 .452 1.163 S1.4 202.1 .637D 1.369 73.7 .330 2.6 7 . 1  162 .9  ,205 
1.3 -664 102.1 .359 1.2L6 e03.8 436.L .766 1.667D 107.8 1.104 -7 25.8 90.3 ~ 3 4 4  
4.38 7.77 3.06 ii.09 LIIIL ie3.e 0.1 ~ 4 . 2  . M L  4.771 i 2 . t  2 i 0 . r  3.9 :oo.ro 3 .323  
-4.9 i.386 ve.4 4 4 2  1.175 45.6 204.6 .WID i.6~ re .9  . o a  3.8 9.5 l30.s .LO, 
1.3 .roe 100.s ,388 1.271 2 u . i  w i . 7  .eo4 i.73~0 107.4 i.ii6 25.3 3:.8 .345 
4.47 7.80 3.07 i ~ . i i  t / m  i2e.o 0.1 23.7 ,390 4.056 1 9 . 9  tis.r 12.8 104.00 I.LOS 
__ - __ - -- MAWS ARRIVAL DATE t 2451300 ( I HAY 1999) 
1.1 e859 99.7 .314 .78L 2OL.7 454.4 . I S 6  1.026D 107.6 1.222 -3.6 -10.8 234.1 ,369 
344 
8TOPOVER T I M E  a 0 D A Y S  1999 OUTBOUNO SWIP(G8V WISS10N OURATION : 660 D A Y S  
Y A R S  A R R I V A L  D A T E  I 2451150 - -  
2 OEC 1998 
LAUNCH SUNGBY SPEED1 RAc-OECC) I 1 V r - & . I - i ~ c C E ~ - - S H A  -THE11 THE12 PERIH APHiL--PSi 2--i 2 1 2 OECL2 R A 2  SPEECe 
awNGBI ARRIVE SPEED3 RA3 DECL3 I 3 V 3 PSI 3 ECCEN SUA THET3 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEED4 
DEPART RETURN SPEED5 R A 5  OECLS I 5 V 5 PSI 5 ECCEN SMA THETS TUET6 PERIH APHEL PSI 6 V 6 I 8 OECL6 RA6 SPEED6 
PROP AERO OVL O V A  EVA OVD EVR TYPE SUN-A-SUM R KAPPA - A - -  E I * C R A P  OECLP E T A  PERIC 
--- - -_ 
__ - 
5- 020 5-1006.2 ,196 4 1 . 5  26.6 2 . 3  .e60 83.2 .e96 .772 163.2 4 5 5 . 1  .543 1.001 106.9 1.213 -1.8 -5 .7  263.8 ,362 
5-1006.2 5 - 1 1 5 0  ,362 299.9 - 5 . 8  -1.5 1.406 78.0 .468 1.267 38.4 150.1 .6740 1.8601 111.4 -642 1.9 - 7 - 4  206.3 ,268 
1-1150 5-1SOO .131 186 .1  - 1 . 9  . 2  .637 82.4 .348 1 .257  165.2 430.2 , 820  1.694 106.3 1.109 1.6 26.6 59.9 ,330 
13.35 7.42 4.63 5.93 9 .31  2 .79  14.80 2/1/2 32.2 10.8 35.9 ,459 3 . 2 4 7  6 .1  191.9 .2 105.50 1.031 
1- 830  5-1002.5 .160 26 .9  2 5 . 1  2.4 .e64 8 8 . 2  .269 ,776 175.2 451.2 .S68 .985 lOS.1 1.215 -2.2 - 7 . 6  2S9.9 .a28 
5-1002.5 5-1150 .32B 301.1 -6 .8  -1 .6 1.408 80.2 .460 1.279 31.5 149.1 .6910 1.867A 111.3 -648  2.1 -7.4 209.5 .E66 
5-1150 5-1110 .157 192.6 -3.5 . 5  .632 79.6 1 .376  1.247 161.8 436.9 .778 1.715 108 .6  1.107 1.8 27.1 67.2 -367  
13.36 7.48 4 .17  5.88 9.26 3.31 15.57 2/1/2 31.1 7.6 40 .8  .559 2.868 7.9 190t4 -1 .4  109.80 1.044 
._ MARS ARRIVAL DATE Z 2451160 (12 OEC 1998) -- -- -. - - ---- _ _  
1- 820 5-1007.1 ,201 43 .2  26 .6  2 .2  -859 82 .7  ,301 ,771 162.3 455.8 ,539 1.003 107.1 1.212 -1.8 -5 .7  265.0 ,388  
5-1007.1 5-1160 -388 298.5 -6 .2  -1 .7 1.397 77.3 .416 1.227 41.4 156.0 .6670 1 . 7 8 7 A  1 0 7 . 7  . 6 2 l  1.9 - 6 . 2  206.7 ,238 
5-1160 5-1500 a123 185.8 -1 .7  .2  .636 84 .1  .341 1.255 168.4 429.0 -827  1.684 105.8 1.108 1.8 26 .8  60.5 ,321 
12.51 7.33 4 . 7 0  5 . 1 7  8.58 2.63 14.64 2/1/2 38.5 11.4 33.3 .445 3.490 6.3 191.8 e9 104.00 1.107 
3- 830 5-1003.2 a162 28.4 2 5 . 2  2.4 .e63 88.0 .271 .776 174.5 451.1 .566 ,985 105.2 1.214 -ea2 -7.7 260.8 ,330 
5-5003.2 5-1160 -330  299.4 - 7 . 4 .  -1.8 1.399 79.7 .447 1.240 34.0 154.9 ,6860 1.793A 107.7 .628 2 . 1  -6 .2  208.3 *e38 
5-1160 5-1510 ,148  193.2 - 3 . 6  . 5  .630 81.5 ,366 1.244 164.7 435.4 .789 1.700 108.0 1.107 1.8 27.3 6 8 . 0  -356  
12.39 7.27 4 . 1 8  5.12 0.51 3.08 15.32 2/1/2 37.1 8.2 38.2 .!I52 3.054 8 . 0  190.0 - . J  108.40 1.133 
5- 840 5-1002.S -159  1 7 . 8  21.8 2.4 -865 91.5 ,265 -779  184.2 450.0 .572 .9860 104.8 1.217 - E * 6  -9.4 260.4 -324 
5-1002.5 5-1160 .324 299.6 - 7 . 6  -1.8 1.400 80.1 .445 1.241 32.7 154.7 .6890 1.794A 107.6 ,629 2.2 - 6 . 1  208.6 - 2 3 5  
5-1160 5-1520 .176 199.0 -S,2 .8 ,625 78.4 .397 1.234 161.2 442.1 .743 1.724,  110.5 1.105 1 .8 27.6 75.5 ,396 
12.96 7.87 4.15 5 . 1 1  8.50 3 - 7 8  16.18 2 /1 /2  36.9 5 .5  38.8 .S73 3 .011  9.4 189.6 -2 .7  109.10 1 . 1 5 1  
_- -__- MARS ARRIVAL DATE = 2451170 (22  OEC 1998) 
5- 820 5-1008.1 .E06 44 .9  26.5 2.2 ,859 82.2 ,305 .771 161.4 456.4 .535 1.006 107.4 l.el2 -1.8 - 5 . 6  2 6 6 . 2  -374 
5-1008.1 5-1170 ~ 3 7 4  297.7 -6 .6  -1.8 6.390 76.7 .449 1.199 44.0 161.4 .6600 1.7371 104.0 e606 1.9 -4 .7  204.4 ,214 
5-1170 5-1500 .116 184.7 -1.1 .2 .635 8 5 . 9  .335 1.254 1 7 1 . 7  428.0 .e33 1.675 101.4 1.108 1.8 27.1 61 .1  ,314 
11.86 7.28 4.18 4.18 7.97 2 .50  14.$0 2/1/2 45.5 11.9 31.3 .430 3.702 6 .6  192.1 1.7 102.70 1.163 
5- 830 S-1003.8 
5-1005.8 5-1170 
1-1170 5-1110 
5- 840 5-1002.9 
5-1002.9 5-1170 
5-1170 5-1520 
5- 850 5-1003.7 
5-1003.7 5-1170 
5-1170 5-1530 
-163  29.7 
-332  298.3 
,136 193.2 
















4 .15  
18.5 
-8.1 
- 7 . 1  
4 . 3 2  
-7 .7  261.B 6332 
-4.6 206.6 a 2 1 1  
27.4 68.7 -345  
06 107.50 1 .201  
-9.4 261.0 .a25 
-4.6 206.9 a 2 1 1  
27.7 76.4 .382 
-1.6 108.30 1.222 
-10.7 262.4 .331 
-4 .8  206.6 ,211  
t 7 . 7  0 4 . 1  ~ 4 2 7  
- 4 . 3  107.20 1.246 
2.3 .e62 87.7 .272 .775 173.9 451.9 .564 ,988 105.3 1.214 - P . 2  
-1 .9  1.393 79.3 .437 1.212 35.9 160.3 ,6620 1.742A 104.1 .613 2.2 
. 5  .629 83.4 .358 1.242 167.8 4 3 4 . 2  .798 1.687 107.4 1.108 1.8 
4.52 7.91 2.89 1 5 . 1 1  2 / i / 2  43.6 8.7 36.4 ,545 3.204 8 .3  190.0 
2.4 ,865 91.4 ,266 .778 183.8 4S0.2 .571 .9850 104.9 1.216 - 2 . 6  
.8 .be3 80.4 .386 1.231 164.1 440,6 ,756 1.706 109.7 1.104 1.8 
4.52 7.91 3.45 15.88 2/1/2 43.3 8.0 37.0 .569 3.148 9 . 5  189.5 
2.4 -867 94.4 .270 .783 192.1 449.8 , 5 7 1  .9940 105.1 1.219 - 3 . 0  
-1 .9 1.393 79 .3  A 3 7  1.212 3S.7 160 .2  .6830 1.74ZA 104 .1  .E13 2.2 
1.1 .618 76.9 .421 1.220 160.6 447.3 .706 1.734 112.4 1.102 1.8 
4 . 5 2  7.92 4.2Z 16.86 2/1/2 43 .6  4 . 4  35.5 -547  3.278 10.8 189.7 
26.4 2 .1  .e58 81.8 .311 - 7 7 0  160.4 457.2 .530 1.009 107.8 1.212 -1.8 
-6 .9  -1 .9  1.385 76 .2  ,445 1.178 46.4 166.4 .6540 1.7OZA 100.4 .S94 1.S 
- . 3  .2 -636 87.6 .331 1.253 175.2 427 .1  ,839 1.688 1 0 5 . 1  1.107 1.8 
4 . 8 8  4.14 7.54 2 - 4 0  14.38 2/1/2 53 .1  12.3 29.7 -414 3.898 8.9 192.8 
2 5 . 5  2.3 ,862 67.5 .e74 ,774 173.4 452.2 ,562 .986 105.4 1.214 - 2 . 2  
- 8 . 7  -2.1 1.388 79.0 .431 1.193 37 .3  1 6 S . l  .6790 1.707A 100.1 -603  2 . 3  
-3 .0  .I ,629 85.2 .351 1 .240 171.0 433.0 .BO5 1.676 106.9 1.106 1.7 
4.21 4.07 7.47 2.72 14.94 2 /1 /2  S0.8 9.2 35.1 -538  3.q20 8.8 190.2 
2 2 . 2  2.3 .a84 9 1 . 2  .267 . 7 7 8  183.3 450 .4  .570 .98SD 105.0 1.218 -2.6 
-9 .1 -2.2 1.389 79.5 -428 1.196 35.6 164.9 -6830 1.708A 100.8 .EO5 2.3 
- 5 . 4  .8 -623  82.4 .376 1.228 167.0 439.2 .767 1.690 109 .0  1.103 1.7 
4 . 1 5  4.06 7.46 3.20 11.62 2/1/2 50.4 6 .4  35.8 .565 3.2S3 9 .7  189.7 
-2.0 1.393 79.7 .435 i . 214  34.4 i 6 o . a  .6860 1 . 7 4 3 ~  1 0 4 . 2  2.2 
MARS ARRIVAL DATE = 24S1180 ( 1 JAN 1999) 
-5 .6  267.6 . E 8 1  
- 3 . 0  201.8 .191 
27 .2  6 1 . 6  -306  
2 . 5  101.60 1.199 
-7 .0  262.3 .E34 
-2.8 204.3 .192 
2T.S 69.3 .337 
1.8 106.80 1.240 
-9 .3  261.6 .326 
-2 .7  204.8 -191  
27.8 - .3  107.80 7 .1 1.274 ~ 3 7 0  
5- 820 5-1009.2 
1-1009.2 1-1100 
5-1180 5-1500 
5- 830 I - 1 0 0 4 . 3  
5-1004.1 5-1180 
3-1180 5 - 1 5 1 0  













, 1 5 2  200.4 
11.42 7.35 
I- 850  5-1004.1 .172 13.7 18 .7  2 . 3  .E66 94 .3  .e71 ,782 191.7 449.8 .570 -9940 105.1 1.219 - 3 . 0  -10.7 262.9 - .332 
5-1004.1 5-1180 .332 297.7 -8.8 -2.1 1.388 79.1 .430 1.194 38.9 185.1 .6800 1.707A 100.7 .e03 2 .3  -2.8 204.4 -192  
5-1180 5-1530 .183 206.5 -7 .3  1.1 .617 79.1 .408 1.217 163.3 445.6 .721  1.713 111.5 1.101 1 .7  27.1 65.0 .410 
12.26 8.20 4.32 4.07 7 .46  3.88 16.48 2/1/2 50.7 4 . 5  34.4 .545 3.385 10.7 189.8 - 3 . 1  106.60 1.301 
5- 660 
5-1005 .e  
5-1100 
3 -1005 .6  
5-1180 









* l e 5  
.337 








211 . l  
9.45 
16.3 
- 8 . 2  
-8 .9  
4.64 
26 .3  
- 7 . 1  
.9 
5 .02  
25.6 
-9 .4  
-2 .2 
4 - 2 3  
22 .3  
-10.0 
- 5 . 1  
4 .15 
2.3 ,869 97 .2  -282 
- 2 . 1  1.388 78.2 .434 
' 1.4 . E l l  75.2 .448 
4.09 7.48 4 .81  17.60 
MARS ARRIVAL 01 ___ 
2.0 ,856 80 .8  ,319 
-2 .1  1.382 75.5 . 4 4 4  
- 2  .E37 89 .4  -327 
3.84 7.24 2.32 14.29 
2.3 -861  87.3 .275 
-2.3 1.385 78.8 .426 
.I -630  87.1 ,345 
3.74 7.13 2.59 14.19 
2.3 ,663 91.0 .267 
-2.4 1.385 79.4 .424 
-8  ,623 84 .4  -367 
3.72 7.12 3.00 15.40 
-787  199.2 449.7 
1.189 39.8 165.5 
1.208 159.9 452.4 
2/1/2 5 1 . 4  4 .8  
ITE Z 2451190 (11 J 
.768 159.2 4 5 8 . 2  
1.183 48.8 111.0 
1.253 176.8 428.3 
2/1/2 61.4 12.7 
.77A 172.8 4 5 2 . 1  
1.239 174.4 432.0 
2/1/3 5 8 . 5  9 .8  
.777 182.4 410.7 
1.182 36.5 169.5 
1.226 170.2 437.9 
2/1/2 58.0 6.8 




31.8 . S O 1  









































$ . c i a  
.317 




. I  76 
.519 
1.309 
105 .7  
100.6 
































1 . 2 1 i  







1 .216 . 598 
1.103 
10.2 
-5 .6  
-1.1 
27 .4  
3.1 
-7 .8  
-.? 
L7.6 
3 .1  





6 e . l  
100.40 
283.1 
69 .9  
262.2 













. E l 2  1.667 
34.1 -531  










1- 890 5-1004.5 ~ 1 7 2  1 4 . 5  18.9 2 .3  .E66 94.1 -271 . Y E 1  191.3 450 .0  .569 -9930 105.9 1.219 -3 .0  -10.6 263.4 - 3 3 1  
1-1004.5 9-1190 ,333 297.3 -9 .7  -2.4 1.385 79.0 .425 1.181 37.7 169.6 ,6790 1.683A 97.5 ,597 2.4 - 9 7  901.6 -177  
5-1100 5-1530 e 1 7 0  207.3 -7 .4  1.1 .616 81.3 .395 1.214 166.1 444.1 ,734 1.694 110.7 1.100 1.7 27.7 85 .8  ~ 3 9 5  
11.62 1.90 4 .31  3.73 7.13 3.59 16.16 2 /1 /2  58.3 4 . 7  33.6 -543 3.469 10.7 190.2 - 1 . 6  108.60 1.338 
5- 660 $-1OOO.O -195 12.8 18.4 2.3 .E68 97.1 .282 . 7 8 7  198.4 449.9 .565 1.0080 105.7 1.222 -5.4 -11.5 265.9 -347  
5-1006.0 5-1190 ,347 297.4 -6 .9  -2.3 1.384 78.1 .429 1.177 40.5 169.9 .E720 1.682A 97.4 e595 2.3 - . 8  P00.9 . I 7 8  
5-1100 5-1540 .206 2 i Z . O  - 9 . 3  1.4 ,610 77.6 .431 1.203 162.5 450.6 .684 1.721 113.4 1.097 1.7 t 7 - 4 .  93.7 ,439 
12.78 9.03 r . 6 2  3.75 7.15 4.40 17.14 2/1/2 59.0 4.2 31 .1  -500 3.731 11.6 190.8 - 4 - 8  104.60 1*,366 ____ . . - - MAR8 ARRIVAL DATE I 2451200 (21 JAN 19991 
5-  820 Y-1012.6 
5-1012.6 5-1200 
5-1200 5-,1500 
5- 850 5-1005.6 
1-1005.4 5-1200 
5-I200 5-1510 
5- 840 5-1004.3 
5-1200 5-1520 




.236 52.2 2 6 . 0  1.9 ,855 
-407  298.5 - 7 . 1  -2.2 1.379 
e103 177.5 2.3 .2' .639 
11.19 7.53 5.24 3.66 7.06 
79.6 ~ 3 3 1  e767 157.4 459.6 ,513 1.021 109.1 1.210 -2.0 - 5 . 5  271.8 .407 
74.6 .446 1.151 52.0 175.4 .6370 1.664A 9 3 . 7  . S O 0  1.9 , 8  193.9 ,174 
91.2 -325 1.253 182.5 425.6 .E46 1.6600 104.6 1.104 1.8 2 7 . 5  62.4 a300 









I 25.8 2.2 -860 
-10.2 -2.5 1.383 
-1.2 .5 .E31 
4.25 3.51 6.91 
I 22.6 t . 3  -863  
1-11.0 -2.4 1.383 , -4.4 -8 .624 
1 4.15 8.49 8.60 
87.0 .e78 .773 172.0 452.9 .s5a .so7 105.7 ; . t i s  - 2 . t  -7.0 214.0 .339 
78.5 .424 1.171 39.4 173.9 . .6750 1.666A 94.4 ,593 $!.I 1.5 198.5 ,167 
88.9 -340 1.239 177.9 431.2 ,817 1.660 106.2 l . 1 0 5  1.8 t 7 . 7  70.4 -323  
2.49 14.67 f!/l/L 68.5 10.0 33.4 .522 3.483 10.3 191.5 4.3 105.90 t . 2 9 6  
90.8 .E68 ,777 182.3 451.0 
70.2 -420  1.174 37.2 173.7 
88.3 .360 1.225 173.5 436.8 
2.83 13.20 2/1/L 66.0 7. t  
.568 .BO50 105.1 i .215 - t . 8  -9.3 282.8 -826 
.6800 1.867A 94.5 ,595 2.8 1.8 199.3 *188 
. I 8 4  S.866 108.0 1,lOC 1.8 27.8 78.4 -310 
84.4 ,557 3.383 11.0 190.0 t .8  107.30 1.8L8 
,171 l S . 4  19.0 2,s .e43 
e333 C97.7 -SO.# - t . e  1.383 
,158 t07.6 - 7 . C  1.1 ,617 
11.18 f .98  4 . 8 0  1-50 6.90 
94.0 .&Ti? ,780 100.8 450.8 .568 .SOSO 1 0 5 . t  1.218 -3.0 -10.6 t 6 4 . 0  *338  
78.0 .4&C 1.172 3 8 . t  175.8 .6780 1.6871 94.5 ,394 2.5 1.0 199.0 ,186 
83.4 ~ 3 8 5  1. t lL 189.L 4 4 t . 7  a145 1.878 110.0 1.000 1.8 L 7 . 7  6S.6 *383 
8.88 lV*@B t / t / C  W . 8  4.9 88.1 ,541 8.518 11.0 190.9 .l 109.80 S . t 6 O  
345 
STOPOVER T I M E  : 0 D A Y S  
._ - 
rAUNCH SWNGBY SPEED1 R A l  DECLI- 
SWNGOY ARRIVE SPEEO3 R A 3  OECL3 
DEPART RETURN EPEE05 R A S  OECL5 
5- 860 5-1006.5 .194 13.5 16.5 
5-1200 S-1540 ,191 214.0 -9.4 
__ PROP AERO_-OVL --- __ 
5-1006.5 5-1200 ,347 297.6 -9.1 
12.11 8.61 4.61 
1999 OUTBOUNO SWINGBY 
- -  - 
1 1 V i-PSI-1 ECCEN SMA THE11 THET2 
1 3 V 3 PSI 3 ECCEN SUA THE13 THETI 
I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 
_. OVA - _ E V A  -0VO --_EVR - TYPE SUN A SUN R 
2 . 2  ,868 96.9 .282 ,186 198.3 4 5 0 . 1  
1.4 ,610 79.9 .416 1.200 165.2 448.9 
-2.5 1.382 78 .1  ,426 i . i a  41.0 114.1 










-APHEL -PSI 2 
APHEL PSI 4 
APHEL PSI 6 




i . o o r o  105.6 
,500 3.184 
UISEION OURATION i 680 D A Y S  
M A R S  ARRIVAL CITE i 2 4 5 1 2 0 0  
2 1  JAN 1999 
V 2 I 2 OECLZ R A P  3PECC2 
V 4 I 4 OECL4 RA4 OCEEC. 
V 6 I 6 OECL6 RA6 3PEE06 
INC - R A P  -0ECLP ETA C C R l C  
1.222 -3 .4  -11 .4  266.5 -347 
,591 2 .4  1.4 198.0 ,167 
1.096 1.6 21.3 94.6 . 4 2 2  
11 .4  191.5 -3.2 104.60 1.391 
-. 
_ _  
- .- _ _  - MARS ARRIVAL DATE : 2451210 (31  JAN 19991 -- --- -- . . . .I__ - - ~_ 
5- 830 5-1006.5 .170 35.8 21.9 2.2 ,859 86.6 .e80 . 7 1 2  1 7 1 . 2  413.4 3 5 6  -988 105.9 1.213 - 2 . 2  - 7 . 5  265.0 * 3 4 3  
5-1006.S 1-1210 ,343 298.1 -10.9 -2.8 1.381 78.3 .422 1.164 40.3 177.9 ,6730 1.6S6A 91.6 -591 2.6 3 . 7  195.3 ,160 
5-1210 5 - 1 5 1 0  . l l l  186.7 . 2  .I ,633 90.8 .337 1.239 181.6 430.4 ,822 1.6560 105.9 1.105 1.6 2 7 . 1  70 .8  .s i8 
5- 840 5-1004.9 ,159 23.3 22.8 2 . 2  ,662 90.6 .e69 .776 181.7 451.3 .567 .9850 105.2 1.215 -2.8 -9.2 263.6 e 3 3 0  
5-1210 5 - 1 5 2 0  ,126 198.0 -3.5 .8 .626 88.3 .354 1.224 176.9 435.9 ,790 1.657 101.1 1.102 1 . S  21.1  79.0 ~ 3 4 3  
5- 850 5-1005.4 . l T O  16.4 19.2 2.2  ,864 93.8 .272 .780 190.2 450.5 ,567 .9920 105.3 1.218 -3.0 -10.5 264.7 .534 
5-1005.4 5-1210 .334 298.1 -11.8 -2.8 1.382 78.9 ,420 1.167 38.5 1 7 7 . 1  .6770 1.657h 91.6 .I93 2 . 7  4.0 190.0 ,159 
5-1210 5 - 1 5 3 0  ,148 201.3 -6.7 1.1 .618 85.5 ,376 1.210 172.4 441.5 . I S )  1.664 109.4 1.099 1 . 5  27.6 81.2  a 3 7 2  
10.76 7.40 4.29 3.35 6.76 3.12 15.66 2/1/2 74.3 5.1 32.8 .139 3.538 1 1 . 7  191.8 1.9 106.60 i.361 
3-  860 5-1001.0 ,193 14.2 16.7 2.2 .e67 96.7 .282 . l e 5  197.7 450.4 .163 1.0060 105.8 1.221 - 3 . 3  -11.4 261.2 ~ 3 4 7  
5-1001.0 5-1210 ,341 298.2 -10.6 - 2 . 1  1.381 78.0 .424 1.163 41.2 178.0 .6700 1.656A 91.5 - 5 3 1  2.S 3.8 191.0 a161 
11.10 8.32 4.19 3.38 6.79 3.73 18.41 2/1/2 15.0 3.8 30.4 .499 3.811 11.5 192.4 -1.4 104.70 1.401 
10.07 6.10 4.28 3.31 6.78 2.42 14.58 2 /1 /2  14.7 10.3 32.8 ,512 3.538 11.4 192.5 6.0 105.60 1.299 
3-1004.9 5-i2io .330 298.2 -12.0 -2.9 1.382 79.1 . 418  1.168 31.6 171.6 .ergo 1.657~ 91.1 ,594 2.8 4 . 2  196.3 .IS* 
io.19 6.84 4.15 3.35 8 - 1 5  2.59 15.06 74.0 7 . 5  34.1 .ssz 3.415 12.0 191.7 4.1 107.30 1.333 
5-ieio 5-1540 . i 7 7  zi4.r -9.3 1 . 3  .6ii 62.2 .404 1.197 168.1 447.4 . n 3  i.680 iii.8 1.035 1.5 27.2 95.4 .a06 
1- 810 5-ioo9.i .zz3 1 5 . 3  1 5 . 3  2.1 ,811 99.6 .zse .r92 204.1 450,s .sse 1.0280 106.6 i . 226  - 3 . 1  -11.8 210.3 . a 8 1  
5-1009.1 5-1210 ,561 298.4 -9.4 -2.8 1.380 76.9 .431 1.158 45.0 178.3 ,6590 1.656A 91.3 .581 2.3 3.1 193.6 -163 
6-1210 1-1510 .214 220.4 -11.4 1.6 ,604 78.2 .439 1.185 164.1 453.6 .664 1.701 114.3 1.091 1.6 26.4 103.4 a449 
13.05 9.62 5.03 3.43 6.83 4.58 11.37 2/1 /2  76.1 4.6 2 7 . 5  ,447 4.209 12.0 193.5 -5.0 102.30 1,433 
5- 830 5-1007.4 ,173 38.0 26.0 2.1 .e58 86.2 ,283 .Til 170.2 454.0 . S 5 3  .989 106.1 1.212 -2.2 -7.1 266.3 e 3 4 1  
8-ioor.4 s-1220 -341 298.9 -11.1 -3.0 1.380 78.1 .4zz 1.161 41.1 188.6 .e100 1.61% 88.9 .xa 2.7 5.6 i9e.z . i s 1  
I -1220 5-1510 ,109 183.3 1 . 0  .I ,637 92.7 .335 1,240 185.4 429.8 .E25 1.6540 105 .7  1.101 1.6 27.6 11 .2  , 3 1 5  
10.02 6.71 4.32 3.31 0.12 2.39 14.~2 2/1/2 82.8 10.5 32 .4  .499 3.585 i2.s 193.8 1.1 105.30 i . m i  
1- 840 5-1005.6 e159 24.6 23.0 2.2 .E61 90.4 ,211 . 1 7 S  181.0 411.6 ,565 e9850 205.2 1.2lS -2 .0 -9.2 264.4 ,332 
5-1005.6 5-1220 ,332 298.9 -13.1 -3.2 1.381 Y9.1 ,417 1.165 31.9 181.3 .6790 1.651 89.1 .595 3.0 0.5 193.1 -1 5 6  
5-1220 ~ - 1 ~ 2 0  .%el i95.1 -2 .2  .8 .628 90.3 ,349 i . 2 2 3  180.5 431.0 .r96 1.6slO 101.2 1.102 1.5 2 7 . 1  r 9 . s  . a 3 7  
10.03 6.7s 4 . 1 8  3.28 6.69 2.59 14.94 2/1/2 82.0 1.8 34 .0  .147 3.423 13.5 192.9 6.7 107.40 1 .325  
5- 850 S-1006.0 .169 17.5 19.5 2.2 ,863 93.6 .273 ,719 189.6 450.8 ,566 .9910 105.3 1.217 - 3 . 0  -10.4 265.4 . 3 3 5  
5-1006.0 5-1220 ,335 298.9 -12.8 -3.1 1.381 78.9 . d l 8  1.164 38.6 181.4 .6170 1.651 89.0 .594 2.9 6.3 193.2 .I58 
5-1220 5-1130 .139 206.2 -6.0 1.1 ,620 87.5 ,368 1.208 175.8 440.4 .763 1.653 108.9 1.098 1.4 2 7 . 5  81.8 .362 
10.50 1.22 4.28 3.29 6.69 2.94 11.41 2/1/2 82.1 1.3 32.8 ,536 3.142 12.8 192.9 4.0 106.80. 1.362 








4 . 5 7  
-_ ._ 
.e66 96.5 .283 .784 197.1 450.7 .562 1.0050 101.8 1.221. -3.3 -11.3 267.8 e348 
.612 84.4 .393 1.194 171 .2  446.1 .725 1.663 110.9 1.094 1.4 2 7 . 0  96.1 e393 
6.72 3.46 18.12 2/1/2 82.8 3.7 30.4 ,497 3.815 11.9 193.5 a6 105.00 1.400 
,869 99.4 .298 .790 203.9 450.8 . 5 5 5  1.0260 106.1 1.226 -S.6 - 1 1 . 7  271.2 ,367 
,605 8 0 . 1  .424 1.181 166.9 452.0 -680 1.682 113.3 1.090 1 . 5  26.2 104.2 ~431 
6.77 4.20 16.95 2/1/2 83.9 4.0 27.1 .447 4-21? 11.1 194.6 -3.1 102.60 1.4215 
1.580 18.1 .423.i.i6i 41.3 i8i.6 .610o i.651 88.8 .592 2 . 1  1 . 1  192.2 . i s8  
1.379 78.9 ,429 1 . 1 5 5  45.1 181.9 . 6 ~ o  1.651 88.6 .s89 2.4 5 . 1  i9o.r ,160 
- MARS ARRIVAL DATE = 2451230 (20  FEB 1999) 
1- 860 5 - 1 0 0 7 . S  .191 15.2 
5-1007.5 5-1220 .348 298.9 
5-1220 5-1540 .164 214.7 
11 .35  6.03 
5- 810 1-ioo9.r .zzi 16.1 
5-1009.1 s- izzo .367 299.2 
le. 5 r e .20 





2 . 0  
-2.8 
1 .s 










5-1008.6 ,177  
5-1230 , 3 5 2  





















1 .01  
26.1 2 . 0  .e51  85.6 .ear  
4.31 3.32 6.73 2 - 4 0  14.41 
23.5  2.1 .e60 90.1 . 2 r2  
- . r  .e .e32 92.2 .346 
-12.3 -3.2 1.380 77.6 .4i?4 
3.6 .6 ,641 94.6 .334 
-14.4 -3.5 1.381 79.1 .417 
4.18 3.28 8.68 2.13 14.85 
19.1 2.1 .862 93.3 .27Z 
-14.1 -3.5 1.381 76.9 .418 
-4.9 1.1 .623 89.6 .362 
4.21 5.28 6.69 2 . 8 0  $5.31 








2 / i / e  
.rr4 















1 0 . 1  
18S.O 
429.2 







5 . 6  
,549 .991 106.3 1.212 -2.2 -7.4 267.8 
,821  1.6560 105.6 1.106 1.5 27.6 7 1 . 6  
32.0 .484 3.630 13.8 195.4 6.8 104.90 
,563 .96SD 101.5 1.214 -2.6 -9.1 265.4 
.BIB0 1.649 86.6 -598 3.2 8.6 190.9 
3 4 . 1  ,540 3 . 4 1 1  15.2 194.4 8.9 107.60 
.e680 1.649 8 8 . 3  .s94 2.8 7 . 5  189.3 
.BOO i.64ro io1.9 i.10~ 1.4 21.6 79.9 
.565 '.9910 105.4 1.217 -3.0 -10.4 266.2 
,6170 1.649 86.6 , 597  3.1 8.5 190.1 
33.0 . I 3 3  3.52s 14.3 194.4 6.4 107.20 
. n o  1.645 108.5 1.090 1.3 27.3 00.3 
* 352 








, 3 5 5  
.345 
,332 * 
5- 860 S-IOOS.~ ,190 16.2 1 1 . 1  2.1  .e65 96.3 ,283 , 1 8 3  196.1 451.0 .sei i.0040 105 .9  1.220 -3.3 - 1 1 . 2  268.1 .34e 
5-i006.i 5-i230 .340 299.9 - 1 2 . 1  -3.3 1.380 78.1 .*e2 1.160 4i.2 $85.0 ,6700 1.649 86.4 2.9 1 . 1  ie9.r ,157 
ii.09 1 . r 6  4.55 3.31 6 .12  3.24 i5.66 2/1 /2  90.3 3 . 1  30.5 .496 $.r96 1 2 . 1  194.9 2.6 ios.40 1.388 
5- I I O  5- io io . )  .e10 1 1 . 0  15.5 2 .0  . a m  99.2 .eo# .re9 203.2 4 5 1 . 1  .5s4 i.0240 106.1 r.ees -3.6 -11.6 e7c . i  
5-1230. 5 - 1 5 4 0  ,154 214.1 - 8 . 4  1.3 .613 66.6 ,383 1.192 174.5 444.9 .135  1.649 110.3 1.094 1.3 26.8 96 .7  .a82 
5-1010.8 5-1230 .361 300.2 -11.1 -3.0 1.379 76.9 ,429 1 .155  44.9 165.2 .6600 1.650 86 .1  ,592 2.6 6.8 166.2 ,160 
6 - 1 2 3 0  1-1110 ,183 222.0 -11.2 1.6 ,607 83.1 .411 1.116 169.9 450.5 .694 1.662 111 .4  1.089 1.3 26.0 105.0 -415 
lz.20 0.04 4.96 3.31 6.71 3 . 8 1  i6.60 e/1i2 9 1 . 2  3.5 2 7 . 1  .44r 4.193 1 1 . 7  195.9 - 1 . 8  102.00 1.426 
MARS ARRIVAL DATE : 2451240 ( 2 MAR 1999) - - - - -  -- -- - - _ _ _  __ - 
1- 8 4 0  9-1001.0 .160 26.2 23.5 2.1 .OS9 89.8 .e74 . 7 7 3  119.4 452.4 . I 6 2  .985 101.1 2.214 -2 .6  -9.0 266.4 -336 
5-1001 .0  5-1240 .336 500.9 -15.9 -3.9 1.381 19.0 .4ir 1.164 38.0 ie6.i ,6160 1.650 64.3 .eo2 3.5 10.1 188.9  
1-1240 s-iseo .lib 189.3 1.0 .P .e31 94.2 .344 i . 2 2 ~  188.1 433.1 .eo4 i . 6 4 r o  106.8 1.102 1.3 2r.4 0 0 . 3  .329 0 
10.01 6.66 4.11 3.31 6.73 2.51 14.79 2/1/2 96.5 8.2 34.3 .S33 3.388 11.4 196.1 11.4 108.00 e274 
346 
8TOCOVt(l 1IMt o oave 1999 OUTBOUND WlNGBY MISSION OURAllON 8 660 0113 
MARS ARRIVAL DATE = L451253 
12 NAR 1999 __ 
LAUNCN SUNGBY 8PEEOl R A l  
SYNCBY ARRIVE SPEED3 X A S  
DEPART RETURN SPEEO5 R A 5  
FROP AERO 
5- 610 5-1007.6 . I 6 7  21.4 
5-1250 1-1530 .124 196.5 
5-io07.e 5-ieso .336 302.2 
- - - 
OECCl 1 I V I PSI I ECCEH 
DECL3 I 3 V 3 PSI 3 ECCEN 
OECL5 I 5 V I PSI 5 ECCEN 
DVL O V A  EVA DVO EVR- 
2 0 . 2  2.0 .S61 92.9 .275  
-1.6 1.1 .632 93.7 .355 
______ 
-17.6 -4 .3 1.382 79.1 . 4 i e  
__ 
SWA THE11 lHf l2-?%RlH APHEL PSI 2 V 2 I 2 
SUA THE13 THE14 PERlH APHEL PSI 4 V 4 I 4 
SNA THE15 THE16 P E R l H  APHEL PSI 6 V 6 I 6 
TYPE SUM A SUN R KAPPA - A  r ~ u c  PAP -__- _- 
. I 7 6  187.6 451.8 .563 
1.165 37.9 191.2 ,6780 
1.208 186.8 438.0 . I 8 0  
10.34 6.91 4.25 1.43 6.83 2.66 15.10 2/1/2 102.7 5.9 34.0 
- - - .. - . . .. __ __ .. - 
.9890 105.1 1.216 -2.9 
.526 3.417 19.2 198.0 
1.653 sz.2 .so8 3.8 
i .6370 107.9 i.ose 1 . 1  
OECLL RAE 8PEEOP 
OECL4 R A 4  8PEEO4 
DECL8 RA6 SPEED6 
OECLP-_ ETA -CERIC 
-10.2 267.9 ,336 
l 2 . L  187 .6  . l e 3  
L6.9 69.C ~ 1 4 1  
12.2 106.50 1.L71 
- 
5- 860 5-1009-4 ~ 1 8 6 ’  18.5 17.5 1.9 -862 95.6 .284 .?BO 195.0 451.6 . 5 5 9  1.0010 l W . 9  1.219 -3.S’ -11.0 270.5 -349  
s-1009.4 5 - 1 2 5 0  .349 302.4 - 1 5 . 5  -4 .0 1.381 78.3 .422 1.162 40.8 191.3 .6720 1.653 62.0 -606  3.4 10.9 186.5 * l e 4  
1-1250 3-1540 ,136 E 1 0 . S  -6 .3  1.3 .622 90.9 ,370 1.191 181.6 443.0 -750  1.6310 109.5 1.093 1.1 26.4 97.7 
10.81 1 -42  4 . 5 0  5.41 6.8s 2.92 l S . 5 2  2/1/2 103.3 3.8 31.4 .493 3.701 16.1 196.3 6 .1  1 0 6 ~ 1 0 ~ 1 ~ 3 3 0  
5- 870 5-1011.1 .213 19.0 15.9 1.8 .665 98.6 ,298 .786 201.7 451.B’ .552  1.0200 106.7 1.223 -3.6 -11.4 273.9 .367 
‘-1011.r 5-1250 -367 302.6 -13.2 -3.6 1.380 77.1 -429 1.158 44.3 191.4 ,6610 1.655 8 1 . 7  .603 2.9 9 .4  185 .0  s i67  
S-1230 6-1150 el59 220.8 -10.0 1 . S  .613 87.8  ,390 1.174 176.5 448.1 , 7 1 7  1.632 111.0 1.066 1.1 2 5 . S  106.L ~ 5 9 0  
1 i . r ~  8.24 4 . 8 9  3 . s ~  6 . 9 1  3.35 16.06 e / i / 2  104.i 2.0 20 .3  .446 4.098 13.2 i ~ 9 . i  3 . 1  i03.90 %.see 
- _  MARS ARRIVAL DATE 5 2451260 (22 UAR 1999) -- - 
5- 830 5-1024.7 .204 53.1 26.0 1.6 .e51 62.6 .S i3  .764 16S. l  458.5 . 5 2 l  1.003 108.0 1.209 -2.4 - 7 . 1  275.6 e 3 8 5  
5-1014.7 1-1260 ,385 305.0 -12.4 -3.5 1.381 76.0 ,437 1.156 47.5 194.4 .6510 1.661 79.4 .607 2.8 9.0 163.0 e S 7 6  
5-1260 5-1510 a128 169.7 8 .2  *7 .661 100.4 .339 1.256 201.8 428.2 ,830 1.6820 105.6 1.110 1 . 3  L7.O 72.4 ~ 3 1 1  
11.19 7.48 4.7s 3.70 7 . i ~  2.73 14.52 z/i/e 110.2 11.0 29.4 .*os 3.933 14.4 ec2.o i o . 2  ioi.00 i . i m  
1- 840 5-1008.9 -162 31.7 2 4 . 0  2.0 .e58 89.2 .277 .771 177.9 453.2 . 5 5 8  .985 101.7 1.213 -2 .6  -8.9 266.3 - 3 4 0  
5-1260 3-1S20 .123 181.9 4 .8  - 9  .6SO 98.2 .a44 1.232 196.3 432.8 .e08 1.6560 106.6 1.104 1 . 2  26 .9  80.0 - 3 2 7  
10.38 6.82 4 . 1 8  3.36 6.96 2.64 14.75 2/1/2 108.1 8.4 35.9 .520 3.249 23.3 L00.4 17.0 109.40 1.109 
9- 830 5-1000.3 . *67 22.3 20.4 2.0 .e60 92.7 .276 .771 187.2 412.0 . S I 2  .989D 101.5 1.215 -2 .9  -10.2 26S.5 .339 
5-1008.3 5-1260 ,339 303.6 - 2 0 . 3  -5.0 1.383 79.3 .418 1.169 37.0 194.1 .6810 1.617 8 0 . 3  .615 4.4 1 4 . 1  107.4 -169  
S-IP60 5-1530 . I 2 5  194.8 - . O  1.2 .638 91 .8  ,353 1.210 190.8 437.4 .783 1.6380 107. 1 .099 1.0 26.7 8 8 . 5  .342 
6.0 35.3 ?S23 3 . 3 0 i  23 .2  100.4 16.3 109.80 1.204 
3- 800 5-1010.1 -181 19.7 17.7 1.9 .a61 95.5 .284 .779 194.3 452.0 . I 5 8  1.000D 106 .0  1 . 2 i 8  -3.3 -11.0 271.4 .350  
1 -~010 .1  3-1260 -350  303.9 -17.4 -4.4 1.382 70.4 ,423 1.165 40.0 194.2 -6730 1.658 80.0  -613  3 .6  12.3 185 .9  .170 
S-1260 §- IS40 .134 207.5 - 4 . 8  1.4 .628 93 .1  .361 1.191 185.4 4 4 2 . 2  .756 1.6260 109.0 1.093 1.0 26 .1  98 .1  ~ 3 5 9  
10.89 7.31 4.48 3.58 8.98 e.63 15.40 2/1/2 108.7 3.8 32.1 .491 3.614 18.8 e00.4 11.4 107.40 1.283 
s-io08.s s-iz60 .340 s m . 6  -20.0 -4.9 1.383 79.2 . l i e  1.168 31.3 194.1 .6800 1.657 80.3 . a s  4 . 3  13.9 107.2 . i o 9  
10.47 6.91 4.25 3.56 8.97 2.68 11.04 2/1/2 108.0 
5- 670 5-1012.5 -211  20 .1  1 6 . 1  1 . 7  .E64 98.3 .298 .784 200.8 452.2 .!I51 1.0170 106.7 1.222 - 3 . 1  -11.3 275.0 .367 
S-1012.5  S-iZ60 .367 304.4 -14.5 -3 .9  1.381 77.2 ,430 1.161 43.9 194.3 .662D 1.810 79.7 .610 3.2 10.4 184.3 . I 7 2  
f l - l eQO 5-1330 .%Si 218.9 -9 .0 1.J .6?8 90 .1  .382 1.174 180 .1  447.1 . I 2 5  1.6220 110.5 1.088 1.0 25 .2  106.7 .381 
11 .65  8 .02  4 .8s  3.63 7.03 3.17 15.86 $!/I/&? 109.1  2 . 6  $28.8 .446 4 . 0 2 0  14.7 201.1 6.2 104.50 1.540 
MARS ARRIVAL DATE = 2451270 ( 1 APR 1999) -- - 
I- 830 5-1020.0 .P40 62 .3  25.2 1.2 ,847 79.4 .344 .759 158.3 462.2 .498 1.020 109.9 1.207 - 2 . 8  - 6 . 9  282.3 .42S 
5-1020.0 5-1270 -42s 308.7 -9 .9  -3 .2 1.380 73.8 .454 1.150 54.2 197.2 ,6280 1.672 76.7 .609 2 .2  7.1 980.8 - 1 9 1  
B - l Z V J  5-1110 e140 167.3 ‘ 9 . 2  - 7  , 6 7 1  102.4 .545 1.264 206.3 428.0 .E29 1.700D 101.8 1.112 1 .L  26.7 72.0 .319 
12.32 8.26 3.31 4.08 7.45 2.95 14.59 2/1/2 116.2 11.0 26.3 ,333 4.399 10.9 206.4 8.5 97.60 1.133 
5- 850 5-1025.5 -290  69.7 2 4 . 0  -7 .e42 ?5.4 .386 .755 153.9 466.4 ,463 1.047 112.6 1.205 -2 .9  -6 .8  288.7 .476 
S-10LS.S 5 - 1 1 7 0  .478 311.6 -7 .3  - 2 . 7  1.3?7 70.8 .477 1.136 62.8 197.2 .5910 1 .678  7 5 . 5  .601 1 . 5  5.3 176.8 .e05 
5-IP70 3-1510 . I 4 0  161.3 9.2 -7 .671 102.4 ,345 1.264 206.3 428.0 A 2 9  1.7000 105.6 1.112 1 .2  28.7 72.6 .319 
13.5e 9.14 6 . 1 9  4.38 1.77 2.95 14.69 2/1/2 117.4 11.0 22.8 .e63 5.066 7.3 L10.3 1.0 93.20 1.060 
3-1010.6 5-1270 .3Sl  S05.4 -20.1 - 5 . 1  1.383 78.7 .423 1.170 39.0 197.0 ,6750 1.664 78.3 .62% 4.4 13 .8  106.3 .1?7 
S-lL70 5-1540 .132 204.0 - 3 . 1  1.4 .634 95.2 .362 1.193 189.4 441.1 .TOO 1.6250 108.8 1.094 .9 L5.0 9 6 . 1  .SS6 
5- 670 9-1013.3 .PO8 21.4 16.3 1.6 .86L 98.0 .e98 ,782 199.9 452.6 ,149 1.0110 108.8 1.221 -8.S - 1 l . L  L70.0 -367  
1-1013.3 5-1270 .367 806.0 -16.0 -4 .3 l.SS3 77.3 .430 1.165 43.3 197.0 ,664D 1.6G6 77.9 .618 8.8 11.1 184.4 .179 
I- 660 ~-ioio.o . l e 4  20.7 17.9 9.8 .e60 93.3 .e84 .?re 195.7 452.1 .557 .s990 106.0 i . 21~1  - 3 . 2  -10.0 ~ 7 2 . 1  . 3 s i  
11.01 7 .07  4 .46 s.75,  7 .15 2.80 15.32 211/2 i i 3 . 8  3.9 33.4 ,469 3.484 22.8 t03.0 15.6 io0.80 *. t i s  
s- iero  E-11110 . i 4 4  ~ i 6 . 3  - 7 . 7  1.1 ,623 s 2 . s  .376 1.173 i e 3 . e  4413.1 ,759 i . e i s D  110.1 1.080 .o t 4 . e  107.1 .s r4  
11.84 7.63 4 .81  3.79 7.10 3.04 18 .10  w i t 2  114.3 t . 4  ~ 9 . 5  .445 8.9L4 i 6 . 9  ~ 0 3 . 1  8.c ia1.30 1 . 8 0 ~  
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MISSION DURATION 720 DAYS 
M A R 3  ARRIVAL DAlE J 2451190  
8TOPOVLR T I M E  = 0 DAY5 1999 OUT8OUND SWINGBY 
¶ I  J A M  1999 ~ _ _ _  __ 
LAUNCH GWNGBY 8PEEDi- R A ~ ~ ~ D E C ~ ~ l ~ - - ~ - l ~ S I ~ ~ ~ C C E N - ~ M A - T H E l l  THE12 PERIH APHEL--PSI 2 --V 2 I L DECLL 
3wNGny ARRIVE WEE03 RA3 DECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 
DEPART RElURN WEED5 R A 5  DECL5 I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 DECL6 
PROP AERO OVL O V A .  EVA- DVD EVR TYPE SUN L S U N  R - p P A  - A  
MARS ARRIVAL DATE E 2451190 I l l  JAN 19991 
5- 820 5-1010.6 -222 49.1 26.3 2 .0  .E56 80.8 .319 .768 159.2 456.2 .$23 1.013 108.3 1.211 -1.9 - 5 . 6  
5- lOlD.6 5-1190 e391 297.7 -7 .1  -2.1 1.382 75.5 .444 1.163 43.8 171.p ,647D 1.679A 9 7 . 0  -586  1.9 -1.1 
5-1190 5-1540 ~ 2 0 6  212.3 -9 .3  1.4 .610 77.6 ,431 1.203 162.5 450.6 .684 1.721 113.4 1.097 1 .7  27.4 
13.26 9.42 5.02 3.04 7.24 4.40 17.14 21112 61.4 4 .2  26.3 -393  4.094 7.2 193.9 3.1 
- - -. . - - - - 
RAL 3PEEC2 
R A 4  3PEEO4 






5- 830 5-1004.9 .165 32.4 25.6 2.3 .E61 87.3 .275 ,775 172.8 452.5 ,561 .987 105.6 1.213 -2.2 - 7 . 6  263.1 ~ 3 3 1  
3-1190 5-1550 ..251 216.8 -10.7 1.7 .604 73.1 .477 1.192 159.3 417.6 .624 1.761 116.7 1.094 1.9 2 6 . l  101.4 - 4 9 4  
13.41 9.73 4.23 3.74 7.13 5 .50  18.42 2/1/2 56.5 6 .0  34 .1  .531 3.412 9.4 190.7 3 . 1  108.30 l.LB0 
5-100*.9 5-1190 .337 297.5 -3.4 -2.3 1.385 70.0 .426 1.180 33.5 169.7 .WTD 1 . 6 8 3 ~  97.5 .s9e 2.4 -.I 201.6 . i l l  
MARS ARRIVAL DATE E 245li%IO (21 JAN 1999) -. 
5- 820 5-1012.6 ~ 2 3 6  ,8*.2 26.0 1.9 .E55 79.6 .331 .767 157.4 459.6 -513  1.021 109.1 1.210 -2 .0  - 5 . 5  271.0 * 4 C n  
5-1012.6 5-1200 -407  298.5 - 7 . 1  -2.2 1.379 74.6 .446 1 . 1 5 1  52.0 175.4 2637D 1.664A 9 3 . 7  -580 1.9 - 8  193.9 
5-1200 5-1S40 e191 214.0 -9.4 1.4 .610 79.9 ,416 1.200 165.2 448.9 .700 1.699 112.4 1.096 1 .6  L7.3 94.6 
12.95 9.29 5.24 3.36 7.06 4.05 16.74 2/1/2 70.4 3.9 26.6 .364 4.341 7.4 1 9 5 . 5  3 . 5  98.90 1.21s 
5-1005.6 5-1200 .339 297.7 -10.2 -2.5 1.383 78.5 .424 1 . 1 7 1  39.4 173.9 .6750 1.666A 94.4 -593  2.5 1 . 5  198.5 * l e ?  
5-1200 5-1550 .e31 218.8 -11.1 1 . 7  .603 75.7 .457 1.188 161.6 451.5 .646 1.?31 115 .4  1.093 1 .7  2 6 . 6  102.4 ~ 4 7 0  
12.78 9 .27  4 .25  3.51 6.91. 5.02 17.86 2/1/2 66.5 5.2 33.4 .Si22 3 . 4 8 3  10.3 191.5 4 . 5  105.90 1.298 
5- 830 5-1006.5 ,170 35.6 25.9 2.2 ,659 86.6 .280 .772 191.2 453.4 . 5 5 6  ,988 105.9 1.213 -2.2 -7 .5 265.0 -343  
5-1008.5 5-1210 .343 298.1 -10.9 -2.8 1.361 78.3 .422 1.164 40.3 177.9 .6730 1.656A 91.8 ~ 5 9 1  2 . 6  3.7 195.3 - 1 6 0  
5-1210 5 - 1 5 5 0  -214 220.4 -11.4 1.6 .604 78.2 .439 1.185 164.1 453.6 -664 1.705 114.3 1.091 1 .6  26 .4  103.4 * 4 4 9  
12.24 6.87 4.28 3.37 6.76 4.58 17.37 2/1/2 74.7 4.6 32.8 -512 3.538 11.4 192.5 6 .0  105.6D 1.299 
5- 830 5-1005.6 .167 34.0 21.8 2.2 .E60 87.0 .e78 .773 172.0 452.9 . 5 5 8  . 9 8 i  105.7 1.213 '-2.2 - 7 . 6  264.0 ~ 3 3 9  
___ -- MARS ARRIVAL DATE : 2451210 (31  JAN 1999) 
-__._ MARS ARRIVAL DATE = 2451220 (10 FEB 1999) 
5- 830 5-1007.4 ,173 3 6 . 0  26.0 2.1 .858 86.2 .263 .771  170.2 454.0 .553 .969 106.1 1.212 -2.2 -7.5 266.3 ,347 
5-1220 1 - 1 5 1 0  .198 221.5 -11.4 1.6 .605 80.7 .424 1.161 166.9 412.0 .680 1.662 113.3 1.090 1.5 2 6 . 2  104.2 .431 
11.84 8.52 4.32 3.31 8.72 4.20 16.95 2 / 1 / 2  82.8 4 . 0  32.4 .499 3.565 12.5 193.8 7.5 105.30 1.291 
5-1007.4 1-1220 .347 ~ 9 8 . 9  - i i . 7  -3.0 1.380 78.1 .*e2 1 .161  41.1  m . 6  .e700 1 .65 i  88.9 ,192 2 . r  s t 8  19z.z  . i s 7  
MARS ARRIVAL DATE 2451230 (20  FEE 1999) 
5- 830 5-1006.6 ~ 1 7 7  40 .7  26 .1  2.0 ,857 85 .6  .e87 .770 169.0 454.7 .549 a991 1 0 6 . 3  1.212 -2.2 -7.4 267.8 ,352  
5-1230 5-1550 ,183 2CZ.O -11.2 1.6 .607 8 3 . 1  .411 1.176 161.9 450.5 .694 1.862 112.4 1.089 1 . 3  2 6 . 0  105.0 ~ 4 1 1  
11.57 8.24 4.37 3.32 6 . 7 3  3.07 16.60 2 / i / 2  90.5 3 . 5  32.0 .464 3.630 13.6 195.4 8.8 104.9D 1.274 
1- ioo8.6 s-ieao .SIC 299.9 -12.3 -3 .2 1.380 7 7 . 8  .424 1.159 42.0 m5.o .BSBD i . 6 4 0  86.3 ,594 2.8 7.5 189.3 . i s 8  
I__ __ MARS ARRIVAL DATE : 2451240 I 2 MAR 1999) 
S- 030 5-1010.1 -182 43.8 26 .2  1.9 ,656 85.0 ,293 .768 167.6 415.6 -143  .993 106.7 1.211 -2.3 -7.3 269.7 ,359  
5-1010.1 5-1240 .359 301.3 -12.8 -3.4 1.360 77.5 .426 1.156 43.2 168.3 .6650 1 . 6 5 l  6 3 . 9  .596 2.9 3.7 186.9 ,161 
8-1240 5-1550 .170 221.8 -10.7 1.5 .609 85 .5  ,399 1.176 173.1 449.2 ,706 1.646 111.7 1.089 1.2 L 5 . 7  105.6 - 4 0 2  * 
11.43 8.03 4.44 3.39 6.80 3.59 16.30 2/1/2 9 7 . 6  3 .2  31.5 .465 3.605 14.5 1 9 7 . L  10.0 104.40 1.250 
MAR3 ARRIVAL DATE E 2451250 (12 MAR 1999) 
5- 030 5-1012.0 .190 47.6 26.2 1.8 .E54 84.0 ,301 . T I 6  165.7 456.8 . I 3 6  .997 107.2 1.210 -2.3 -7.2 1 7 2 . 1  .369 
I - i O l 2 . 0  5-1250 .369 302.9 -12.9 -3.5 1.380 78.9 .430 1.157 44.8 191.4 .66OD 1.655 8 1 . 6  .603 2.9 9 . 3  184.0 -169  
11.43 1.91 4.56 3.52 6.92 3.35 16.06 9 / 1 / 2  104.2 2.8 30.8 ,441 3 .771  15 .0  199.4 10.6 d03.5D 1.221 
s-ieso s - i m  . i s 9  220.6 -10.0 1.5 . a 3  87.8 .3so 1.174 i70 .5  448.1 . ~ i i  1.632 111.0 1.088 1.1 25.1 106.2 .as0 o 
MAR8 ARRIVAL DATE i: 2451260 122 MAR 1999) 
5- 630 5-1014.T .LO4 53.1 26.0 1.6 ,851 8 2 . 6 -  .S i3  .764 163.1 458.5 .525 1.005 108.0 1.209 -2.4 -7.1 275.8 ,385 
I -1260  5-1S10 . i l l  218.9 -9.0 1 . 5  .616 90 .1  .Sei? 1.174 180.1 447.1 .725 1.6220 110.5 1,088 1.0 L 1 k D 6 . 7  r36S 
11.63 1.93 4.15 3.10 7.10 3.17 15.06 W l / L  1lO.e L.0 L9.4 .405 3.935 14.4 LD2.O 10.2 101.00 1,188 
5-i014.r S - ~ L S O  .385 305.0 -1z.4 -3.5 1.381 78.0 ,437 i .m 47 .5  194.4 .65 io  1.601 79.4 ,007 2.8 9.0 6 3 . 6  ,116 
MAR0 ARRIVAL DATC X 2451L70 I 1 APR 1999) 
9- 830 ~-IOLQ.D . L ~ O  82.3 r 5 . t  1 .2  .e4t  79.4 ,344 ,719 is0.11 4 6 2 . ~  ,496 i.oeo i o ~ . o  1.207 - 2 . 6  -6 .9 me.3 . 4 ~ 9  
1 - 1 ~ 2 0 . ~  I - ~ Z T D  .4zs 30e.r -9.9 -3.2 1.3e.o 73.8 .454 S.MD 5 4 , ~  ~ S T . L  .oeeo 1 . 6 7 ~  r 0 . 7  . ~ D S  2.2 1.1 1no.e . i e i  
3-1LrD 0-1550 ,144 L16.3 - 7 . 7  1 . 5  .623 OL.3 .ST6 1.173 103.9 440.3 .73L 1.0110 110.1 1.000 e 8  C4.8 101.1 ~ 1 7 4  
12.41 8.33 5 .31  4.06 7.45 3.04 15.70 L / l / C  110.2 L.4 C6.3 ~ 3 3 5  4.399 10.0 LD6.4 6.0 9r .6D 1.133 
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